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OCULAR IMPLANT COMPRISING AXITINIB POLYMORPH IV

This application incorporates by reference for all purposes U8, Provisional Applications No. 63/458,558
filed Aprif 11, 2023, 83/546,064 filed October 27, 2023, and 63/608,334 filed December 12, 2023,

TECHNICAL FIELD

foool] The present invention relates to a sustained release hiodegradable ocular implant containing a
tyrosine kinase inhibitor {TRI) such as axitinib for the treatment of ocular diseases, incliding neovascular
{wet) age-related macular degeneration {(AMD. According o the present ivention, ocular diseases are
treated by injecting an implant containing TR, into the eye, where the implant releases the TKI over
an sxtended period of time,

BACKGROUND

fo002] Macular dissases, including AMD, are among the leading causes of visual impairment and
irreversible blindness in the world for people over the age of 50, Specifically, AMD was ong of the most
common retinal diseases in the United States (US) in 2019, affecting approximately 16.9 million peopie,
and this is expected to grow to 18.8 million people in 2024 {Market Scope. Ophithalmic Comprehensive
Reports, 2019 Retinal Pharmaceuticals Markel Report: A (Global Analysis for 2018 to 2019, Septermnber
2019). AMD can be subdivided into different disease stages. Early AMD is characterized by the presence
of a few (<20} medium-size drusen or retingl pigmentary abnormalities. Intermediate AMD s
characterized by at least one large druse; nuimerous medium-size drusen, or geographic atrophy that
does not extend 1o the center of the macula. Advanced or late AMD can be either non-nenvascular {dry,
atrophic, or non-exudative) or neovascular (wet or exudative). Advanced non-neovascular AMD is
characterized by drusen and geographic atrophy axdending to the center of the macula. Advanced
neovascufar AMD is characterized by choroidal neovascularization and its sequelae {Jager et al., Age-
refated macular degeneration. N Engl 3 Med, 3008; 358{24):2606-17).

{0003] The more advanced form of wet AMD is characterized by an increase in vascular endothedial
growth factor (VEGF), which promotes the growth of new vessels {angiogenesis) that grow beneath the
reting and leak binod and fhuid into and below the macular and subretinal space. Successful interference
of this pathway has been achieved with the developmaent of inhibitors of vascular endothelial growth
factor subtypes, i.e., VEGF inhibitars, initially used to treat various cancers. Photodynamic therapy in
combination with anti-VEGF and steroid admitistration are currently reserved as a second-ting therapy
for patients not responding to monotherapy with an anti-VEGF agent (Al-Zamil et al, Recent
developments in age-related macular degeneration: a review. Chin Interv Aging, 2017; 12:1313-30).
{oo04] Gther common retinal diseases are diabetic eye diseases such as diabetic retinopathy (DR). DR
was pne of the most common retinal diseases in the US in 2019, affecting approximately 8 million
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people, and this is expected to grow o 8.8 million people i 2024 (Markel Scope 2019, suprd). The
condition is characterized by blood vessel leakage, blbckage, or proliferation of neovascularization,
which can progress (o vision impairment and ultimately vision loss. The disease can be categorized in
non-proliferative digbetic retinopathy (NPDR) and proliferative diabetic retinopathy (PDR). As the NPDR
progresses in severity, there is an increased risk of developing the more serious profiferative stages until
loss of vision. Diabetic maculer edema {DME) can ocour at any stage of DR, and is charactarized by 3
decrease i retinal tension and an increase in vascular pressurs caused by the upregulation of VEGF,
reginal vascular autoregidation (Brovening &t al., Disbetic macular edema; evidence-based manapemaent,
2018 Indian journal of ophthaimalogy, 56{1), p. 1738}, and Inflarnmatory oytokines and chemckines
{Mifler et al., Diabetic macular edema current understanding, pharmacologic treatment aptions, and
developing therapies. 2018, Asia-Padific Journal of Ophthaimology, 7{1):28-35). The changes that occur
from these inflammatory and vasogenic mediators result in the breakdown of the blood retinal barrier
{BRB} in the vascular endothelium (Miller et al, suora). Hard exudates enter it the extracelhular space
causing blurred ang distorted central vision, resuling in 8 decrease in the patient’s visusl acuity
{Schmidt-Erfurth et @i, guidelines for the Management of Digbetic Macular Edema by the Eurcpean
Society of Reting Spedcialists (EURETINA). 2017, Ophthalmologica, 237(4): 185-222}. On average, &
patient will experience an 8% decrease in visual acully after 3 vears following the start of the condition,
fooos] The basis of all available treatments for DR is 16 fry to control the metabolic functions of
hyperglycenia and blood pressure {(Browning et 8., supra). Anti-VEGF therapy Is currently considerad
a first fine therapy in the standard of care treatment of DME as it is proven to be less destructive and
damaging than other treatment methods (Schmide-Erfurth et al., supra). Ant-VEGF therapy and pan
retinal photocoagulation are commonly used for the treatment of PDR {Brown et al., Evaluation of
intravitrsal aflibercept for the treatment of severe nonprofiferative disbetic retinopathy: results from the
PANORAMA randomized clinical trial; JAMA Ophthalmol 2031 Sep 1;139{8):946-955). In recent vears,
there has been a shift to treat moderate to severg NDPR with antd-VEGF. Studies have shown that early
intervention would reduce progression to PDR {Arabi et'al., Update on management of non-profiferative
diabetic retinopathy without diabetic macular edema; is there a paradigm shift? J. Ophthalmic Vis. Res.
22 1F68-11T)).

[0006] A further common acudar disease is retinal vein occlusion (RVO), RVD affected approximately
1.3 milion people in the US in 2019 and is predicted o affect 1.4 million people in the US in 2024
{Market Scope 2019, sygra). RVO is a ctwonic condition in which the retinal circulation contains a
blackage leading to leakage, retinal thickening, and visual impairment {Ip and Hendrick, Retinal Vein
Oeclusion Review. 2018, Asia-Facfic Journal of Ophthatmology, #(11:40-45; Pierru et &b, Gcclusions
veineuses rétiniennes retinal vein onclusions. 2017, Journal Frangais d'Ophtalmologie, 40(8):695-705).
The condition is typically seen in patients 55 and older who have a pre-existing condition such as high
biocod pressurs, diabetes, and glaucoma. RVD does not have a projected course as i can either
deteriorate 3 palient’s vision guickly or remain asymptomatic, Progoosis of RVQ and associated
treatrent options depend on the classification of the disease as the different variants have different
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risk factors despite behaving simitarly. Classification of the disease i categorized depending on the
location of the impaired retinal circulation: branch retingl veln occlusion (BRVO), hemiretinal vein
acclusion (HRVO), and central retingl vein occlusion (CRVQ). BRYD is more commion affecting 0.4%
worldwide and CRVQ affecting 0.08% worldwide. Studies show that BRVO is more prevalent in Aslan
and Hispanic groups sompared to Caucasians {Ip and Hendrick, sumwa),

fo0o7] Treatment of RVO currently includes symiptonatic maintenance of the condition to avoid further
complications, macular edema, and nepvasculsr glaucoma. Anti-VEGF treatment i currently the
standard of care treatment and may temporarily improve vision. Dther treatment options include lasers,
steroids, and surgery (Plerru et al,, stra).

[o008] Anti-VEGF agents are currently considerad the standard of care treatment for wet AMD, DME,
DR, and RVG. The first treatment approved for wet AMD by the FDA in 2004 was MACUGEN®
{pegaptanib sodium injection by Bausch & Lomb). Since than, LUCENTIS® {ranibizumab injection by
Genentech, Inc.) and EYLEAY {afiibercept intravitreal injection by Regeneron Pharmaceuticals, Inc.)
have been approved for the treatment of wet AMD in 2006, and 2011 respectively, as well as DME and
macular edema following RVO. The recamimended dose for EYLEA® is 2 mg (0,05 ml) administered by
intravitraal injection every 4 weeks (1 month) for the first 3 months, followed by 2 mg (.05 mi)
intravitreal injection every 8 wesks {2 months) (EYLEA® prescribing information, November 20113
Additionally, in October 2019, BEQVU® (brofucizumab infection by Novartis Pharmaceuticals Corg) was
approved by the FDA for the treatment of wat AMD. Other devedopments are reported in Amadio et al,,
Targeting VEGF in eye naovascularization: What's new?s A comprehensive review on current theraples
and oligonucieotide-based interventions under development. 20186, Pharmacological Rasearch, 103:253-
89,

{00091 Twosine kinase inhibitors (TKI} were develnped as chemotherapeutics that inhibit signaling of
raceptor tyrosinie kinases (RTKs), which are a family of tyrosing protein kinases., RTKs span the cell
mambrane with an intracelivlar {internal) and extracellular (exdernal) portion. Upon ligand binding to
the extraceltular portion, receptor tyrosing kinases dimerize and initiate an intraceliular signaling cascade
driven by autophosphorylation using the coenzyme messenger adenosine triphosphate (ATP). Many of
thia RTK ligantds are growth factors such as VEGF, YEGF refates ta a family of proteing binding o VEGF-
receptor {(VEGFR) types, e, VEGFRI-3 (all RTKs), thereby inducing anglogenesis. VEGF-A, which hinds
0 VEGFRZ, is the target-of the anti-VEGF drugs describer! above, Besides VEGFR1-3 several other RTKs
are known to induce anglogenesis such as platelet-derived growth factor receptor (PDGFR) activated by
POGF or stem cell growth factor receptor / type 11 receptor tyrosing kinase {£-Kit) activated by stem
codl factor.

{00101 Recently, ocudar implants have been provided comprising TKI particles dispersed in a
hydrogetl, which implants are administered by injection e.g. into the vitrepus humor of a patient having
wet AMD, wherein the TKI is released in a controlied manner from the implant over an extended period
of time, such as several months or fonger, so that g therapeutically effective amount of the TKI is
available over said period of tme. These inplants are capable of reducing, or at least maintaining (such
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as in preverting an increase) the central subfield thickness {CSFT) andfor reducing or maintaining
{again, preventing an increase) of sub- or intraretingl fluid in patients. See eq. WO 20217195163,
{00011} Inerint results of an ongaing phase 1 clinical trial {among other studies) have shown
that implants comprising the TKI axitinib dispersed in a hydrogel made of a polymer network of
crosstinked polyvethylene glycol (PEG) units have an extended durability in patients with wet AMD, and
that the vision (measured by the best corrected visual acuity, BOVA) and CSFT levels of the subjects
treated with one singla such implant were comparatle to the vision and CSFT fevels of subjects treated
with the anti-VEGF agent aflibercept (repeated injection every 2 months) up to month 10 of the study.
The study is still ongoing. In this study so far, 80% of subjects were rescue-free up to 6 months and
73% of subjects were rescue-freg up to 10 months following a single injection of such implant. Thergby,
a clinically meaningful reduction in treatment burden has been observed up to 10 months post-treatment
with one single implant, as compared to the afiibercept injections every 2 months. See e.g. AA
Moshfeghi, “"Update on a Hydrogel-Based Intravitreal Axitinih Implant (OTX-TKI) for the Treattnent of
Neovascular Age-related Macular Degenaration”, February 11, 2023 at the Anglogenesis, Exudation, and
Degeneration Meeting (Virtual); or D.5. Bhoot, “Interim Safety and Efficacy Data from a Phase 1 Clinicat
Trial of Sustained-release Axitinih Hydroge! Implant (OTX-TKT) in Wet AMD Subjects: 7-month Analysis®,
September 30, 2022 at the AAQ 2022 Retina Subspaciaity Day in Chivago, 1L ~ both presentations being
available iater afa via https:y/ focutk.acs-web.com/scientific-medical-presentations.

[00012] While known implants comprising TKI have demonstrated in the clinical studies so far
to be safe and effective n patients with wet AMD, there is stili 8 desire to provide further implants which
have release profiles that differ fram thuse of the known impdants, For example, it is desirable t provide
implants comprising TKI such as axitinib which have an increased rate of release of the TXI, such a3 an
increased amournt of TKI released over a certain period of time, Dr 3 faster release rate, particularly in
the early phase of the release after injection of the implant, Furthermore, itis on the one hand desirable
to provide ocular implants comprising TR for the treatment of an ocular disease, such as wet AMD,
wherein the largest portion of the content of TKI in the implant is released prior to the biodegradation
of the implant hydrogel, so that the remaining amount of TKI that is terminally released upon
biodegradation is relatively smafl, On the other hand, however, it is also desired that the release of TKI
from the implant s not too fast, 50 as 0 avold or substantially avold a remaining drug-depleted implang
which first has to be deared from the eye before a new implant can be injected, 1.2., it is also desirable
that sufficient TKI remains in the implant to be terminally released upon biodegradation of the implant
50 as to maintain the therapeutic effect until the remainders of the implant have been dleared completely
from the aye and a new implant can bie placed, thus groviding a continuous therapy by means of implant
repeat dosing,

f00013] Accordingly, there exists a need for ocular implants comprising TKI for the treatment of
ocular diseases such as AMD, DME, DR and RVD, which are effective over an extended period of time
such as several months and provide for accelerated release of the TKI particularly in the initial phase of
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the release as compared to previously disclosed ocular implants, and which are suitable for repeat

dosing. The present invention addresses this need.

OBJECTS OF THE INVENTION

[00014] It s an oblect of certain embodiments of the present invention to provide a8 new ooular
fplant comprising a TKI such as axitinib that provides a sustained release of TKI such as axitinib over
an extended period of time, such as at least 3 months, or at least 6 months, such as for a period of
about 6 months to about 12 months,

[00015] It is an olyect of certain embodiments of the present invention to provide an ocular
implant comprising 8 TRI such as axitinib that provides for a sustained release of TRI such as axitinib i
wivo {in the vitreous) of about 1 yg/day or more gver at least 3 months.

fooois] It is an object of certain embodiments of the present invention to provide an ocular
fmplant comprising a TKT such as axitinib that provides for a sustained release of TKI such as axitinib
wherein the 7 wirp or &1 vive retease of TKI from the implant is accelerated as compared to known
implarnts.

{00017} It is an objedt of certain embodiments of the present invention to provide an ocular
implant comprising & TRI such as axitinib that provides for & sustained release of TKI such as axitinib
wherein the i wiro or i vivo relgase of the TKI from the Implant Is faster than from a comparative
known implant which contains the same dose of TKI such as axitinib,

[00018]} It is an object of certain ambodiments of the present invention to provide an ocular
implant compeising a TKE such as axitinib that provides for & sustained releaze of TKI such as axitinih
wherein the i wire release rate of the TKI from the implart per day on one or more days, or the
average release rate per day over 2 certain perfod of time s higher than from a comparative known
implant which contains the same dose of the TKL

fooo19} It is an object of certain embodiments of the present invention to provide an ocular
implant comprising a TKI such as axitinib that provides for sustained release of the TKI, wherein
therapeutically effective fevels of TKT in the reting, chorold, and/or retinal pigment epithefium (RPE) are
reached Taster than with a comparative known impiant which contains the same dose of the TKL
fooozo} it is an object of certain embodiments of the present invention to provide an ocular
implant comprising @ TR such as axitinib that provides for sustained release of the TKI, wherein the /i
vitro velease rate per day on one or more days, and/or the average release rate per day over g certaln
period of time, andfor the amount of the TKI released on one or more days, and/or the cumulative
amount of the TKI released over a certain period of time, ardfor the percentage of the TKI (based an
the total amount of the TKI contained In the implant, or based on the total amournt of the TKI released
in the /o witro test), is higher than from a comparative known implant which contains the same dose of
the TKIL
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{00021} It is an object of certain embodiments of the present invention to provide an ocular
implant fulfilling one or more of the objects stated above for use in the treatment of ocular diseases,
including (wet) AMD, DR, DME, and RVQ,

foov22] It is an object of certain embodiments of the present invention to provide an ocular
implant fulfilling one or more of the objects stated above for use in the freatment of acular diseases,
including (wet) AME, DR, DME, and RVQ, wherein the treatment period with one single implant is at
least 3 months, such as at least &, &t least 9, at least 10 months, or at least 12 months, such as from
ahout & to ahout 9 months, or from about 6 1 about 12 months.

{00023] It is an object of certain embodiments of the present invention to provide an ocular
implant fulfilling one or more of the obiects stated above for use in the treatment of ocudar diseases,
including {wet) AMD, DR, DME, and RVQ, wherein the TKI levels in ocular tissues such as the reting,
the choroid, or the retinal pigment epithelium, as well as the vitreous humor are maintained at a
therapeutically efficient level, in particuler at a lovel sufficdent for inhibition or deceleration of
angiogenesis, over a period of at least 3 months, such as at least 6, at least 9, at least 10 months, or
at isast 12 months, such as from about 6 to about 9 manths, or from about § to about 12 months.
[00024] It s a further object of certain embadiments of the present invention o provide &
method of increasing the release rate of TKI such as axitinlb from an ocular implant.

{00025] Tt is a further object of certain embodiments of the present invention to provide forms
of axitinsib for use in an ocular implant, wherein these forms of axitinily have a solubility of greater than
.3 ug/ml as measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C glter five
days of incubation, and oculay inpdants comprising such forms of axitinib.

[00026] 1t is a further object of certain embadiments of the present invanticn 1o provide ocular
implants having an increased hydrated surface area of at least 25 mn® as measured in phosphate-
huffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of lncubation.

foo027] It is a further object of certain embodiments of the present invention to provide methods
of manufacturing ocular implants fulfilfing one or more of the objects stated above.

{00028} It is a further object of certain embodiments of the present invention to provide a
method of treating noular diseases, the method comprising administering an ocular implant fulfilling one
ar more of the objeds siated above,

{00028] It is & further object of certain embodiments of the present invention to provide a
method of treating (wel) AMD, DR, DME, or RVQ, the method comprising administering an ocular
implant fulfilling one or more of the ohiects stated above.

{o0030] it is a further object of certain embodiments of the present invention 1o provide a
method of treating (wet) AMD, DR, DME, or RVD, the method comprising administering an ocular
implant fulfilling one or more of the objects stated above to a patient, wherein the treatment period
with one single implant is at least 3 months, such as at least 6, at least 9, at least 10 months, or at least
12 months, such as from about 6 to about 9 months, or from about 6 to about 12 months, wherein
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rescue medication is required to be administered only rarely, such as 1, 2 or 3 times, during the
treatment period.

[00031] it is a further object of certain embodiments of the present invention to provide a
method of treating an ocular disease such as (wet) AMD, DR, DME, or RVQ, particularly {wet) AMD, and
an ocular implant for use in such method, wherein the method provides a continuous treatrment by
means of repeat dosing of an ocular implaat,

{o0032] It is a further object of certain embodiments of the present invention to provide a
method of treating an ocular disease such as (wel) AMD, DR, DME, or RVQ, particutarly (wet) AMD, and
an ocular implart for use in such method, whereln the ocular implant containing a TKI such as axitini
allows for repeat dosing of an implant, such as every 6 1o 12 months, such as every 8 to 11 months, of
syary 6 months, or every 9 months.

[00033] It is a further object of certain embodiments of the present invention to provide a
method of treating & ocular disease such as (wet} AMD, DR, DME, or RVQ, particularly {wet) AMD, and
an acular implant for use in such method wherein the ocular implant containing a TKE such as axitinib
allows for repeaat dosing of an implant, such as every 6 to 12 months, such as every 8 to 11 months, or
every & months such that 8 continuous therapeutic effect is achieved without having o re-dose at &
point in tirmg when residual drug-depleted implant is stilt present,

{00034] I is a further object of certain embodiments of the present invention 1o provide a
method of treating an ocular disease such as (wet} AMD, DR, DME, or RVO, particularly {wet} AMD, and
an ocular implant for use in such method, wherelry the ocular implant containg a TKI such as axitinih
dispersed in @ hydrogel, where the implant provides for a release rate of the TKI such as axitinib inte
the vitreaus {and consequently delivery of the TKI such as axitintb to ocolar Hssue such as the retina or
the choroid) such that the cumulative amount of TKT such as axitinib released prior to the degradation
of the bydrogel {Le., when the inplant/the hydrogel s still intact) is higher than the amount of TKT such
as axitinib released upon degradation of the hydrogel.

[ooo3s] it is a further object of certain embodiments of the present invention to provide a
method of treating an ocular disease such as (wet) AMD, DR, BME, or RVQ, particularly {wet) AMD, and
an acudar implant for use in such method, wheradn the acular implant containg @ TKY such as axitinib
dispersed in a hydrogel, where the implant provides for a release rate of the TKI such as axitinib into
the vitreous (and consenuantly delivery of the TKI such as axitinib to ocular tissue such as the reting o
the charaid) such that the Cawe of TKI such as axitinib in said tissue occurs before biodegradation of the
implant.

[00036] it s & further object of certain ambodiments of the present invention to provide a
meathad of treating an ocular disease such as (wel) AMD, BR, DIME, or RVQ, particularly {wet) AMD, and
an ocular implant for use in such method, wherein the ocular implant containg @ TKI such as axitinib
dispersed in a hydregel, wherein the implant provides for & release rate of the TKI such as axitinib into
the vitreous humor {and conseguently defivery of the TKI such as axitinib to ocular tissue such as the
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retina or the choroid) such that the twe 0f TKT such as axitinih in said tissue occurs before biodegradation
of the implant and/or is shorter than the twx of TKI such as axitinib as provided by knows implants.
[00037] it is & further object of certain embodiments of the present invention to provide a
method of treating {wet) AMD, DR, DME, or RVU, the method comprising administering an ocular
implant fulfilling one ar more of the objects stated above o a patient who has a history of anti-VEGF
treatment, of @ patient who Is anti-VEGF trestment naive.

{000D3R] It is a further object of certain embodiments of the present invention to provide a
method of treating an ocular disease, including (wet) AMD, DR, DME, or RVQ, the methad conyrising
administering an ocular implant fulfilling one or more of the objects stated above in combination with
an anti-VEGF agent,

{00038} It is a further object of certain embodiments of the present invention to provide a kit
comprising one or more ocular implants fulfilling one or more of the objects stated above and optionally
comprising a means for injecting the ocular implant.

{00040} One or more of these objects of the present invention and others are solved by one or
more embodiments as disclosed and claimed herein.

SUMMARY OF THE INVENTION

{o0081] In one general aspect, the present invention relates to a sustained release
biodegradable acular implant comprising a hydrogel and a tyrosing kinase inhibitor (TKI), wherain
tyrosing kinase inhibitor particles are dispersed within the hydrogel, characterized in that the solubtiity
of the tyrosine kinase inhibitor is greater than 0.3 pg/mb as measured in phosphate-butfered saline
(PBS) at 8 pH of 7.2 to 7.4 and 37 °C after five days of incubation.

[00042] For example, in certaln embodiments the present invention relates to a sustained
release hiodegradable ocular implant comprising 3 hydroge! and axitinib polymorph IV in an amount of
from about 400 yg 1o about 500 pg, whereln axitinib particles are dispersed within the hydrogel.
[o0a43) In another general aspedt, the present invention relates to @ sustained release
biodegradable ocular implant comprising a hydrogel and a tyrosine kinase inhibitor, wherein tyrosine
kinase inhibitor particles are dispersed within the hydrogel, characterized in that the hydrated surface
area of the implant 15 at least 25 mm? as measured in phosphate-buffered saline (PBS) at a pH of 7.2
to 7.4 and 37 °C after 24 hours of incubation,

{00044} In a further general aspect, the present invention relates to a sustained release
biodegradable ocular implant comprising a hydrogel and a tyrosine kinase inhibitor, wherein tyrosing
kinase inhibitor particles are dispersed within the hydrogel, wherein the cumudative amount of tyrosine
kinase inhibitor released from the implant over & periad defined by any initis! number of days up to the
day when 80% of the tyrosine kinase inhibitor contained in the implant is released is higher than the
cumulative amount of tyrosine kinase inhibitor released over the same period of time from a comparative

implant, whergin the comparative implant differs from the sustained release biodegradable ocular
8
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implant only in that the solubility of the tyrosine kinase inhibitor i the comparative implant s lower as
measured in PBS at a pH of 7.2 1o 7.4 and 37 °C after five days of incubation, and wherein the release
of tyrosine kinase inhibitor from both implants s measured under identical conditions.,

{00045] In a further general aspect, the present invention relates o a sustained release
hiodegradable ocular implant comprising a hydrogel and 3 tyrosing kinase inhibitor, wherein tyrosine
kinase inhibitor particles are dispersed within the hydrogel, wherein the average release rate of tyrosing
kinase inhibitor per day frony the implant over a period defined by any initial number of days up to the
day when 80% of the tyrosine kinase inhibitor contained in the impdant is released is higher than the
average release rate of tyrosine kinase inhibitor par day from a comparative implant over the same
period of time, whergin the comparative implant differs from the sustained refease biodegradable ocular
implant only in that the solubility of the tyrosine kinase inhibitor in the comparative implant is fower as
measurad iy PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and wherein the release
of tyrosine kinase inhibitor from both implants is measured under identical conditions.

{O0046] In a further aspect, the present invention relates to a sustained release biodegradable
acular implant comprising a hydrogel and axitindy, wherein axitinib particles are dispersed within the
hydrogel, whergin the implant comprises axitinds polymorph IV and the implant containg axifinib in an
amount corresponding to about 250 to about 700 pg axitinid free base, such as about 400 to about 500
fo0047] in a further aspect, the present invention relates to a sustained release bisdegradable
ocutar implant comprising & hydrogel and axitinib, wherein axitinib particles are dispersed within the
hydrogel, whereint the implant comprises axitinib polymorph IV i an amount of from atiout 360 ug to
about 562.5 pg, or from about 405 pg to about 485 ug, such as about 450 pg, whergin the hydrogel
comprises orogslinked molti-armed PEG units having a8 number average molecular weight of about
20,000 Daltons, wherein the crosslinks between the PEG units include a group represented by the
following formula

wherein m is §,

wherein the implant is oylindrical and in its dried state has a length of 10 mm or less, such as from 6 to
g mm, and & diameter of from 0,25 to 0.45 mm and/or in its hydrated state {after 24 hows in PBS at a
pH of 7.2 1o 7.4 at 37 "C) has a length of 12 mm or fess, 10 mm or less, such as from 8 1o 8 mm and
a diameter of from 0.5 to 8.9 mm, and whergin the axitinil particles have a d90 particie size of less
than 8 pm and a d50 particle size of less than 3 pm.

{00048] In a further aspect, the present invention relates to a sustained release biodegradable
ocular implant comprising @ hydrogel angd axitindh, wherein axitinib particles are dispersed within the
hydrogel, wherein the implant comprises axitinib polymorph IV in an amount of from about 480 ug to
about 750 pg, o from about 540 g to about 660 pg, such as about 600 ug, wherein the hydrogel

9
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comprises crossinked multi-armed PEG units having @ number average molecular weight of abowt
20,000 Daltons, wherein the crosslinks bebween the PEG units incdude a group representad by the
following formula

)

*v)LO/E

LN
RIS
- g‘ “m

whereln m is 6,

whaerein the implant is cylindrical and in iis dried state has a length of 10 mm or less, such as from S 1o
9 mim, and a diameter of from §.25 to 0.45 mm and/or in its hydrated state {(after 24 hours in PES at a
pH of 7.2 10 7.4 at 37 °C) bas a length of 10 mm or Jess, such as from 8§ to 9 mm and & diameter of
from 0.5 to 0.9 mm, and wherein the axitinib particles have a d90 panticle size of less than 8 uymand a
d50 particle size of lexs thao 3 um,

{o0049] I a further aspect, the present iwvention relates 1o 3 sustained release biodegradable
otular implant comprising a8 hydroge! and axitinih, whersin axitinib particles are dispersed within the
hydrogel, wherein the implant comprises axitinib polymorph IV and the Implant contains axitinib in an
amount corresponding to from about 360 pyg to about 562.5 ug, or from about 405 ug to ahout 495 pg,
such as about 450 pg axitinih free base, and releases at least about 60 pg axitintb over the initial day,
andfor at feast about 100 pg axitinid over the inttial 2 days, and/or at least about 130 pg axitinih over
the initial 3 davs, and/or at least about 220 ug axitinib over the initial 7 days and/or at ieast about 275
ug axitinib over the initial 10 days in an /v wiro test performed at 37°C in an 25%/75% {v/v)
sthanol/water mbdure under Zx sink conditions.

{00050] In & further aspect, the present invention relates to a sustained release biodegradable
ocular implant comprising a hydroge! and axitinib, wherein axitinib particles are dispersed within the
hydrogetl, whergin the implant comprises axitinib polymorph IV and the implant contains axitinib in an
amount corresponding to from about 360 ug to about 362.53 ug, or fram about 405 ug to about 495 ug,
such as about 450 ug axdtinib free base, and releases at least about 35 pg axitinib over the initial day,
andfor at least about 60 pg axitiniy over the initial 2 days, andfor at least about 100 pg axitinib over
the initlal 4 days, and/or at least about 180 pg axitinib over the indtial 7 davys andfor at igast about 200
pg axitinih over the initial 9 days in an v wire test performed at 37°C iIn an 25%/75% {v/v)
athanol/water mixture under 3x sink conditions

[ooo51] In a further aspect, the present invention relates to a sustained release biodegradable
geglfar implant comprising 8 hydrogel and axitirsh, wherein axitinib particles are dispersed within the
hydrogel, whergin the implant comprises axitinis polymorph IV and the implant contains axitinib iy an
amount corresponding to from about 480 pg to about 750 ug, or front about 540 pg 1o about 660 pg,
such as about 600 g axitinib free base, and releases at least about 70 ug axitinib over the initial day,
andfor gt feast about 130 pg axitinib over the initial 2 days, and/for at least about 180 pg axitinib over
the initial 3 days, and/or at least about 300 py axitiniy over the initlal 7 days and/or at least about 375
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ug axitini over the inftdal 10 days in an i viro test performed at 37°C in an 35%/75% {v/v)
ethanol/water mixture under 2x sink canditions.

[00052] In a further aspect, the present invention relates to a sustained release bicdegradable
ocular implant comprising 2 hydrogel and axitinib, wherein axitindb particles are dispersed within the
hydrogel, whereln the implant comprises axitinib polymorph IV and the implant contains axitinib In an
amount corresponding to from about 480 ug to about 750 g, or from about 540 pg to about 660 g,
such as about 600 ug axdtintb free base, and releases at least about 50 pg axitinib ovar the initis! day,
andfor at feast about 100 g axitinib over the inttial 2 days, and/for at least about 180 pg axitinib aver
the irdtial 4 days, and/or at least about 280 pg axitinib over the initial 7 days andfor at least about 300
g#g axitinih over the mitial 9 days in an & viby test performed at 37°C in an 25%/75% (vfv)
sthanol/water mixture under 3x sink conditions.

[00053] In 2 further aspect, the present invention relates to a sustained release biodegradable
gcular implant comprising & hydrogel and axitinils, wherein axitinib particles are dispersed within the
hydrogel, wherein the implant comprises axitinib polymorph IV and the implant contains axitinib in an
amount correspanding to from about 360 ug to about 562.5 yg; or From about 405 pg to about 495 g,
such as about 450 gy avtitindby Tree hase, and releases at least 50% of the total released amount of
axitinib over the initial 3 days in an in vitre test, and/or releases at least 80% of the total released
amount of axitinl over the initial 7 days in an in \itro test, andfor releases at least 92% of the tota!
refeased amount of axitinib over the initiat 10 days it an in vitro test performed at 37°C in an 25%/75%
{vfv) ethanolfwater mixture under 2x sink conditions.

{00054] In a further aspect, the present invention relates o a sustained release bicdegradable
acular implant comprising a hydroged and axitinib, wherein axitinib particles are dispersed within the
hydrogel, wherein the implant comprises axitinit polymorph IV and the implant containg axitinib in an
amount corresponding 1o from about 360 pg to about 562.5 uy, or from about 405 4g 1o about 495 ug,
such as about 450 g axitinib free base, and releases at least 30% of the toral released amount of
axitinib over the initial 3 days in an in vitro test, and/or releases at least 60% of the tots! refeased
amount of axitinib over the initial 7 days in an in vitro test, and/or releases at least 80% of the total
released amount of axitintb over the initiat 10 days iy an in vitro test performed at 37°C in an 25%/75%
{vfv) ethancliwater mixture under 2x dnk conditions,

{00055] In & further aspect, the present invention relates to a sustained release hipdegradable
gcular implant comprising a hydrogel and axitinih, wherein axitinib particles are dispersed within the
hydrogel, wherain the implant comprises axitinib polymorph 1V and the implant containg axitinib in an
amount corresponding to from about 360 pg to ahout 562.5 g, or from about 405 pg to about 495 ug,
such as about 450 ug axdtinib free base, and releases at feast 15% of the tow! released amount of
axitinib over the initial 2 days in an in vitro test, andfor releases at least 30% of the total released
amopurt of axitinib over the initial 4 days in an in vilro test, and/or refeases at least 50% of the total
refeased amount of axitinib over the initial 7 days In an in vitro test, wherein the o vitro test is performed
at 37°C in an 25%/75% (v/v} ethanolfwater mixture under 3x sink conditions.
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{00056] I further aspedt, the prasent invention relates to a sustained release biodegradabie
ocular implant comprising a hydroge! and axitinib, wherein axitinib particles are dispersed within the
hydrogel, wherein the implant comprises axitinib polymorph IV and the implant containg axitinib In an
amount corresponding to from about 480 ug to about 750 ug, ar from about 549 g to about 660 g,
such as about 600 pg axitinib free base, and releases at feast 50% of the total released amount of
axitintb over the initial 3 days in an in vitro test, andfor releasss at least 80% of the total released
amount of axitinity over the initial 7 davs in an i vitro test, and/or releases at least 92% of the total
redeased amount of axitinih over the initial 10 days & an iy vitro test performed at 37°C in an 25%/75%
{v/v} ethanolfwater mixture under 2x sink conditions.

[00057] In a further aspect, the present Invention relates to a sustained release biodegradable
ocular implant comprising & hydrogel and axitinib, wherein axitinlb particles are dispersed within the
hvdrogel, whereins the implant comprises axitinth potvmorph IV and the implant contains axitinib in an
amount corresponding 1o from about 480 pg to about 750 py, or from about 540 pg to about 860 ug,
such as about 600 ug axitinilr free base, and releases at least 30% of the total released amount of
axitintb ovey the initial 3 davs in an in vitra test, andfor releasas at feast 60% of the fotal released
amount of axitinib over the initial 7 days in an in vitro test, andfor releases at least 80% of the total
released amount of axitiniy over the initlat 10 days in an in vitro test performed at 37°C in an 25%/75%
{v/v) ethanolfwater mixture under 2x sink conditions.

[o0058] in a further aspect, the present invention relates to a sustained release bisdegradable
gcular implant comprising a hydroge! and axitiniy, wherein axitinib particles are dispersed within the
hydroget, wherein the implant comprises axitinib polymorph IV and the implant contains axitinib it an
amount corresponding to from about 480 g to about 750 g, or front about 540 g to about 660 ug,
such as about 600 pig axitinib free base, and releases at least 15% or at lsast 20% of the total released
arnourt of axitinib aver the initial 2 days In an in vitro test, and/or releases at least 35% of the total
refeased amount of axitinib over the inidal 4 days i an in vitro test, and/or releases at least 55% of the
total released amount of axitinib over the initial 7 days in an In vitro test, wherein the in vitro test is
performed at 37°C in an 25%/75% {v/v) ethanol/water mixture under 3x sink conditions.

[onosy] In & further aspect, the present invention relates to 3 sustained release bindegradable
acular implant comprising a hydroge! and axitindb polymorph IV in an amount of fram about 400 pg to
about 500 pg, wherein axitinib particles are dispersed within the hydrogel, wherein the implant is an
intravitreal implant end has a composition on a dry basis (in % wiw) of about 30 to about 75% axitinil,
about 20 to about 50% PEG units, and about 0.5 to about 15 % sodium phosphate salt and on a wet
hasis {in % w/w)} of about 5 to about 17% axitinib, about 4 to about 12% PEG units, and about 0.2 {0
about 5 % sodinm phosphate salt, wherein the hydrogel comprises a PEG hydrogel network formed by
crosstinking 4a20kPEG-SAZ and 8a20kPEG-NH: units, wherein the implant has a length that is greater
than its width, and in its dried state has a length of 11 mm or less, such as from 5 t0 11 mm, and 3
width of from 0.2 to (L4 mym, such as 0.28 o 0.38 mm and/or in #s hydrated state (after 24 hours In
PRS at 3 pM of 7.4 at 37 °C) has 3 length of 11 mm or less, such as from 5 to 11 nun and a width of
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from 6.4 to 2 mm, and wherein the axitinib particles have a d90 particle size of lessthan 8 ym and a
d50 panticle size of less than 3 um,

[00060] In & further aspect, the present invention relates to a sustained release bicdegradable
ocular implant comprising a hydrogel and axitinib polymorph IV in an amount of from about 400 ug to
about 500 pg, wherein axitinib particles are dispersed within the hydrogel, wherein the implant is an
intravitreal implant and has & composition on a8 dry basis (in % w/w) of about 30 to gbout 75% axitinib,
about 20 to about 50% PEG units, and about .5 to about 15 % sodium phosphate salt and on 3 wet
hasis {(in % w/iw) of from about 5 to about 17% axitini, about 4 to about 12% PEG units, and about
0.2 10 abowt 5§ % sodivm phosphate sall, wherain the hydrogel comprises a PEG hydragel network
formed by crosslinking 4a20kPEG-SAZ and Ba20kPEG-NHy precursurs, wherein the implant in its dried
state has a width of from §.20 to 0.40 mm, and in its hydrated state (after 24 howrs in PBS at a pH of
7.4 a8t 37 °C) has & length of 11 mm or less, and wherein the implant has a hydrated surface area (after
24 hours incubation in PBS at a pH of 7.2 to 7.4 at 37 *C) of from 10 1o 30 mm?,

{o0061] In a further aspect, the present invention relates to 3 sustained release bindegradable
acular implant comprising a hydrogel and axitinb palymarph IV in an amount of from about 400 ug to
about 300 pg, wherain axitinib particles are dispersed within the hydroge!l, whersin the implant is an
intravitreal implant and has a composition on a dry basis (in % w/iw) of about 30 1o about 75% axitinib,
about 20 to about 50% PEG units, and about 8.5 to abowt 15 % sodium phosphate salt and on @ wet
basis {in % w/w} of aboul 5 to abiout 17% axitinib, about 4 to about 12% PEG units, and about 0.2 to
about 5 % sodium phosphate sait, wheredns the hydrogel comprises a PEG hydroge! network formed by
crosstinking 4a2ikPEG-SAZ and Ba20kPEG-NMH: units, wherein the implant in s dried state has & length
of from 5 to 11 mm and & width of from 0.28 to (.38 mm andfor in its hydrated state {(after 24 hours
in PBS at a pH of 7.4 at 37 °C) has a length of rom 3 10 11 mm and 3 width of from 0.4 to 2 mm.
[00062] In a further aspect, the present Invention relates to a sustained release biodegradable
ocular implant comprising a hydragel and axitinih polymorph TV in an amount of from about 400 ug t©
about 500 pg, wherein axitinib particles are dispersed within the hydrogel, wherein the implant is an
intravitreal implant and has a composition on a dry basis {in % w/w) of about 54 to about §9% axitintb,
3 PEG hydrogel network formed by crosslinking about 17 to 26% 4a20kPEG-SAZ with about 8 to about
13% 8aZ(kPEG-NHz, about 3 o about 5% dibasic sodium phosphate, and about 1 to about 3%
menobasic sadium phosphate.

[o0063]) In a further aspect, the present invention relates to a sustained release biodegradable
gcular implant comprising a hydrogel and axitinib polymorph IV in an amount of from about 400 pg to
aboput 500 pyg, such as about 450 pg, wherein axitinib particles are dispersed within the hydrogel,
wherein the hydroge! comprises a PEG hydrogel, wherein the implant in s dry state has a width of from
(.30 to 0.36 mm, and wherein the implant provides for & release of axitinib in an # viro test performed
at 35°C £ 0.5 °Cin 0.01N HC with 0.25% cetyl trimethyl ammonium bromide {CTAB) in a USP apparatus
4 that is characterized in that the percentage of axitinih released from the implant {wherein the
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percentage of released axitinib is based on the maximum amount of axitinib released from the implant
representing 100%) is:

at feast about 18 % after 0.5 hours,

at least about 30 % after 2 howrs,

at least about 58 % after 6 hours,

at least about 75 % after 10 hours,

at least about 80 % after 12 hours;

andfor at least about 20 % after 16 hours;

such as:

at feast about 10 % after 0.5 hours,

at least about 19 % after 1 hour,

at feast about 30 % after 2 hours,

at foast about 45 % after 4 bhours,

at least about 58 % after 6 hours,

at least about 70 % after 8 howrs,

at least about 75 % after 10 howrs,

at teast about B0 % after 12 howrs,

angdfor at least about 90 % after 16 hours.

fooue64] in a further aspect, the present invention relates to a sustained release biodegradable
gcular implant comprising a hydrogel and axitinib polymorph 1V in an amount of from about 400 ug to
about 300 pg, such as about 450 pg, wherein axitinib particles are dispersed within the hydroged,
wherein the hydrogel comprises a hydrogel network formed by crosslinking 4aZ0kPEG-SAZ and
8aZ0kPEG-NHz units, wherein the implant has a composition {dry basis; in % wiw) as follows: from
about 60% to about 70% axitinib and from about 25% to about 35% PEG units, wherein the implant in
its dry state has a width of from 0.30 to 0.36 mm and a total weight of from about 8.6 mg to abowt 1
mg, and wherein the implant provides for a release of axitinib in an /7 wiro test performed at 35°C %
{45 °C in 8.01N HC with 0,25% cetyl trimethyl ammmonium bromide (CTAB) in g USP apparatus 4 that
is characterized in that the percentage of axitinib released fram the implant (wherein the percentage of
raleased axitinib & based on the maximum amount of axitinib released from the implant representing
100%3 is:

from about 10 to about 20% after (.5 hours,

from about 30 to about 45% after 2 hours,

from about 58 to about 81% after & hours,

from about 75 to about 98 % after 10 hours,

at least about 80% after 12 hours,

and/for at least about 90% after 16 hours,

such as:

from about 10 to about 20% after 0.5 hours,
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from about 19 1o about 30% after 1 hour,

from about 30 to about 45% after 2 hours,

fromt ahout 45 to about 65% after 4 hours,

fram about 58 to about 81% after & hours,

form about 70 to abput 80% after 8 hours,

frony about 75 to about 98 % after 10 hours,

at least about 80% after 12 hours,

andfor at least about 90% after 16 hows.

[o0085] In a fuvther aspect, the present invention relates to a sustained release biodegradable
acular implant comprising a hydroge! and axitinib polymorph 1V in an amount of from about 400 pg to
about 500 pg, wherein axitinib partdes are dispersed within the hydrogel, wherein the hydroget
comprises a PEG hydrogel, wherein the implant in its dry state has a width of from 0.30 to 0.36 mm,
and wherein the implant is characterized in that the amount of axitinib released from the implant in an
i witre test performed at 3570 £ 0.5 °C in 001N HOY with 0.25% cety! trimethy! ammoniuny bromide
(CCTABY in a USP apparatis 4 is;

at least about 50 ug after 0.5 hours,

at feast about 140 ug after 2 hours,

at least about 270 pg after 6 hours,

at least about 350 yg after 10 hours,

at'least about 400 g after 12 hours,

andfor at least about 410 pg after 16 hours,

such as;

at least about 50 ug after 0.5 hours,

at feast about 90 g after 1 hour,;

at least about 140 pg after 2 hours,

at feast about 230 ug after 4 hours,

at feast about 270 un aftey 6 hoiws,

2t least about 340 yg after 8 hours,

at feast about 350 uyg aBer 10 howrs,

8t least about 400 ug after 12 hours,

and/or at least about 410 pg after 16 howrs,

[000686] In a further aspect, the present fnvention relates to a sustained release biodegradable
gcular implant comprising a hydrogel and axitinib polymorph IV in an amount of from about 400 ug to
about 500 pg, wherein axitinib particles are dispersed within the hydrogel, whergin the hydrogel
comprises a PEG hydrogel network formed by crosslinking 4a20kPEG-SAZ and 8a20kPEG-NH: unils,
whergin the implant has a composition {dry basis; in % w/w) as follows: from about 80% to about 70%
axitinih and from about 25% o sbout 35% PEG units, whereln the implant in its dry state has g width
of frorm 0.30 to 0.36 mim and a total weight of from about 0.6 mg to about 1 mg, and wherein the
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implant is characterized in that the amount of axtinib released from the implant I an & vitro test
performed at 35°C & .5 *C in 0.01N HCO with (.25% celyl trimethyl ammonium bromide (CTAB) in a
USP apparatus 4 i

fram about 50 to about 80 wg after (.5 howrs,

from about 140 to about 210 pg after 2 houwrs,

from about 270 to about 380 pg after 6 hours,

from about 358 to about 4780 g after 10 hours,

at least abaut 400 po after 12 hours,

and/or at least about 410 pg after 16 hours,

suchs as)

from about 50 to about 80 pg after 8.5 hours,

from about 80 to about 130 ug after 1 houwr,

from about 140 to about 210 ug after 2 hours,

fram about 230 to about 294 g after 4 bours,

from about 270 to about 380 ug after 6 hours,

fram abotd 340 to about 440 pg after 8 hours,

from about 350 1o about 470 pg after 10 howrs,

at least about 400 ug after 12 hours,

andfor at least about 4180 pg after 16 hours,

[00087] In a further aspact, the present invention relates to a sustained release biodegradable
ocular implant comprising a hydrage! and axitinib polymorpht IV in ar amount of from about 400 pg to
about 500 pg, whereln axitinlt particles are dispersed within the hysdrogel, whereln the hydrogst
comprises crosslinked PEG units, wherein the amount of axitinih being released upon final degradation
of the hydroget in the vitreous humor is fess than 200 yg, wherein the Implant In its dry state {prior io
Injection) has a width of from about 0.3 to about 0.4 mm, such as about 8.33 to about 0.36 mm, and
a length of fess than about 11 mmn, and in its hiydrated state (after 24 howrs in PBS ata pH of 7.4 at 37
°C) has a length of less than about 11 mm, such as a length of from about 8 to about 10 mm.
{onoes] In a further aspect, the present invention refates to a method of treating an ocular
disease in 3 patient in need thereof, the method comprising administering 1o the patient’s gye a
sustained refease bicdegradable poular implant according 0 one aspect of the Invention, such as by
means of intravitreal infection.

[00069] In a further aspect, the present fnvention relates to a sustained release biodegradable
ocular implant as disclosed harein, for use it @ method of treating an ocular disease in a patient in need
thereof, the method comprising administering to the patient’s eye a sustained release biodegradabis
ocular implant according to an aspect of the invention,

fooorol In a further aspect, the present invention relates to a3 use of & sustained release
biodegradable ocular implant as disclosed herein, for the preparation of a medicament for use in a
method of treating an ocular disease in a patient in need thereof, the method comprising administering
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to the patient’s eye a sustained relesse biodegradable ocular implant according to an aspect of the
invention,

[00071] In a further aspedt, the present Invention relates to a method of manufacturing 3
sustained release hiodegradable ocular implant according to the invention, the methad comprising the
steps of forrning a hydrogel comprising a polymer network and axitinib particles dispersed within the
hydrogel, shaping the hydrogel and drying the hydrogek

[00072] In a further aspect, the present invention relates to ancther method of manufacturing
& sustained release hindegradatde ocular implant according to the invention, the method comprising
melt extruding o Injection molding 8 composition comprising polymer or polymer {such as PEG)
precursors angd axitiniby to form the implant,

{00073] In a further aspect, the present invention relates to a kit comprising one or maore
sustained release hiodegradable ocular implant{s) of the present invention and one or more needies for
injection, wherein each implant is loaded i a needie, such as In a neadle having a gauge size of 25 or
thinner.

{00074} In a further aspect, the present invention relates to a method of increasing the release
rate and/or the average release rate and/or the released amount of total TKI contained in an ocular
implant and/or the released share of the total TKI contained in the implant or the total TKI released
from an implant in 3 certain period of time.

[00075] The individual aspects of the prasent invention are disclosed in the specification and
claimed in the independent claims, while the dependent claims claim particular embodiments and
variations of these aspects of the invention, Dietails of the various aspects of the present invention are
provided in the detalled description below.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: TKI release profile (In Vitro Method B) from implants manufactured by HME or wet casting:
{A) Mass relgased; (B} % Releasa.

Figure 2r implant manufactured by HME (3x ftament).

Figure 3: Star shaped Implant and example calculation of dimensions,
Figure 4! XPRD results — peaks for citvic acid, fumaric acid and tartaric acid.
Figure 5: Synthetic schemes of prodrugs of Example 5

Figure §: 'H-NMR of the prodrug of Example 5.1

Figure 7: LUMS of the prodrug of Example 5.1

Figure 8: HPLL of the prodrug of Example 5.1

Figure % H-NMR of axitinib N-m{PEG)+-oxymethyl prodrug of Example 5.2
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Figures 10 and 11: LCMS of axitinib N-my{PEG)s-pxymethyl prodrug Example 5.2
Figure 12: HPLT of axitinih N-m{PEG)e-oxymethyl prodrug Example 5.2

Figure 13: *H-NMR of axitinib-N-m{PEG)-oxymethyl prodrug of Example 5.2
Figure 14 and 15 LUMS of axitinib-N-m{PEG)-oxymethyl prodrug Example 5.2
Figure 16 HPLC of axitinib-N-m{PFEGh-oxymethvi prodrug Example 5.2

Figure 171 Solubility of SAB-I {micronized, non-micronized, and super micronized) and Polymiorph 1V
in PBS, pH 7.2 at 37 °C,

Figure 18: Tl release profile (In Vitro Method A} from implants 7,34, 7.18, 7.1, and 7.1D showing
the effect of axitinib solubllity: (A} % Relase; (B) Mass Released; {C) TKI releass profile from implant
7.1E.

Figure 19: TKI release profile {In Vitro Method B) from implants 7.24, 7.28, 7.2C and 7.2D showing
the effect of axitinib solubility: (A} % Release; (B) Mass Released.

Figure 20: TKI refease profile (In Vitro Method B from implants 8A, 8B, 8C and 8D showing the
effet of hydrated surface area.

Figure 21 TKI release profile {In Vitro Method B} of implants 94, 38, and 29C showing particle size
comparison,

Figure 22: NHP eye quadrants and suture posttion

Figure 23: TKI Distribution in NHP Retina/Chw/RPE at 3 months: (A) Retina and Chorold/RPE ~ Tissue
Quadrant {four eyes grouped); {B) Retina and Chorgid/RPE ~ four quadrants groupad

Figure 24: Hydrogel persistence soores
Figure 25: Effect of curing time on implant dimensions
Figure 26: Planned study overview {Example 16}

Figure 27: TKI release profile from implants 7.34A to 7.3H (% release over time, In Vitro Method C),
shown through about 50 hours (A and through about 11 hours (B), Exampile 7.3

Figure 28: TXI release profile from implants 7.34 to 7.3H (mass released over time, In Vitro Method
), Example 7.3; TKI release profile from implants 7.3G t© 7.3K of Example 7.3 {mass released
aver time, In Vitro method O Fig. 28A; and % released gver time, In Vitro Method C - Fig. 288)
Figure 29: Results of VEGF challenge study (leakage score gver time), Example 14

Figure 30: XRD relating to photostability test, Example 15
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DEFINITIONS

{00076] The term Mimplant” as used hersin {sometimes alsa referred to as “depot™) refers o an
object that contains an active agent, specifically a tyrosine kinase inhibitor {TRI) such as axitinib, andfor
other compuounds as disclosed herein, and that is administered into the human or animat body, 2.q9., 10
the vitreous humor of the eve {also called “vitreous chamber” or “vitreous boady"} where if remains for
a certain perigd of time while it releases the active agent into the surrounding environment. An implant
can have any predetermined shape {such as disclosed harein) before being injected, which shape is
maintained to a certain degree upon placing the implant into the desired location, although dimensions
of the implant {8.g. length and/or diameter) may change after administration due to hydration as further
disciosed herein, In other words, in case of a pre-shaped implant, what is injected into the eye is not a
solution or suspension, but an already shaped, coherent ohiect. The implart in this case has thus been
completely formed as discliosed hereln prior to being administered, and 5 not created i sty at the
desired location in the eye. In cerlain alternative embodiments of the invention, however, the implant
may be created & sitw at the desired location by means of injection of a solution of precursor compounds
that form into an implant once injected.

{00077] Once administered, over the course of time an implant of the present invention is
hiodegraded {as disclosed bergin) in physiological environment, may thereby change its shape while it
decreases in size untll & hias been completely dissolved/resorbed.

[0Ge78] Herein, the term “implant” is used to refer both to an implant in 3 hydrated (also
referved 1o herein as “wet”) state when it contains water, .. after the Implant has been hydrated or
re-hydrated once administered to the eye or otherwdse immersed into an agueous environment (such
as in vitro), as well as to an implant in itsfa dry {also referred to herein as “dried” or “dehydrated”)
state, Le., after the implant has been produced and dried and just prior to being loaded into a needle,
ar after having been lpaded inte a neadie as disclosed herein, or wherein the implant has been
manutaciured in a dry state without the need for dehydration. In other words, the term “dry” or “drigd”
in connection with- an implant of the invention refers to the implant prior 1o being infected {(into
physiclogical or other environmaent). In the art, in the dried state a “hydrogal” (such as the hydrogel
contained in the implant of the jnvention) is sometimes also referred to as a “xarogel”. Thus, in cartain
embudimants, au implant in its dry/dried state in the context of the present invention may contain no
more than about 1% by welght water. The water content of an implant in #s dry/dried state may be
measured e.g. by means of a Karl Fischer coulometric method. Whenever dimensions of an implant
(l.e., length, diameler, swrface area, or volume) are reported hereln for the hydrated state, these
dimensions are measured after the implant has been immersed in phosphate-buffered saline (PBS) at
37 °C for 24 hours. Whenever dimensions of an implant are reported herain in the dry state, these
dimensions are measured after the implant has been fully dried (and thus, in certain embodiments,
contain no more than aboul 1 % by weight water) and the implant is in a state to be loaded into a
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needle for subsequent administration. In certain embodiments, the implant & kept In an inert
atmosphere glove box containing below 20 ppm of both oxygen and moisture for at least about 7 days.
[00079] The term "ocular” as used in the present invention refers to the eve in general, or any
part or portion of the eye {as an Tocular implant” agcording o the inwvention can in principle be
administered to any part or portion of the eye) or any disease of the eye (as in one aspedt the present
invention generally refers to treating any diseases of the aye ("ocular diseases™), of various origin angd
nature. The present invention in certain embodiments is directed o intravitreal injection of an ocular
implant {in this case the “ocular implant® is thus an Vintravitreal implant™), and to the treatment of ocular
diseases affecting the posterior segment of the eye, as further disclosed below.

[00084G] The term “patient” herein includes both human and animal patients. The implants
according to the present invention are therefore suitable for human or veterinary medicinal applications.
The patients enrolled and treated in a clinical study may alsg be referred to as "sublects”. Generally, a
"subiect” is & (human or animal) individual to which an Implant according 10 the present invention i
administered, such as during a dinical study. An animal subject i & study may be e.g. 3 non-humarn
primate, such as a mankey, such as a Cynomolgus monkey, or may be a rodent, such as a rabbit, such
as a Duich Belted rabbit. A "patient” is a subject in need of treatment dug to a particular physiological
o pathological condition. In embodiments of the invention, the patient is a human,

[00081] The term “biodegradable” refers to 3 material or objedt (such as the ocular implant
according to the present invention) which becomss degraded i wivo, i.e., when placed in the human or
animat body. In the context of the presant invention, as disclosed in detall herein below, the implant
comprising the hydrogel within which particles of a TKI such as particies of axitinib, are dispersed, slowly
hiodegrades over time once deposited within the eye, &.g., within the vitreous humor. This means that
the hydrogel gets dissolved and is bioresorbed after a certaln perind of time (as hdikcated hergind. In
certain embodiments hiodegradation takes place at least in part via ester hydrolvsis of the polymer
network forming the hydrogel, which takes place in physinlogical environment. The implant slowly
degrades (1.e., the hydrogel dissolvesfdegrades) untit it is fully resorbed and is no longer visible in the
vitreous. Herein, the term “biodegradation” or “degradation” in respect of an implant is used
interchangeably with the term "dissolution”, “dissociation”, "resarption” or “Horesorption” of an implant.
[o00s2] The dme until full dissolution of the hydrogel, Le., the Rull degradation of the implant
{in vivo or 7 vitro) is referred to herein alse as the “persistence” of the implant,

{o0e83] A "“hydrogel” can be defined as “a polymeric material which exhibits the ability to swell
in water and retain a significant fraction (e.g., > 20%) of water within its structure, but which will not
dissolve in water, Included n this definition are a wide variety of natural materials of both plant and
animal origin, matenials prepared by modifying naturally occurring structures, and synthetic polymeric
materials,” (B.D. Ratner, A.S.Hoffmanng, iy Hydrogels for Medical and Related Applications {Andrade, 3.
D,, Ed.); ACS Symposium Series; American Chemical Society, Washington, D. C., 1976; Vol. 31; Chapter
i, 1-3&},

20



i0

P
M

o
S

L2
125

WO 2024/215649 PCT/US2024/023688

{00084} Thus, a “hydrogel” is a three-dimensional natwork of hydrophilic natural or synthetic
polymers {as disclosed herein), optionally also containing hydrophobic domains, that can swelf in water
and hold arv amount of water while maintaining or substantially maintaining it siructure, e.g., due to
chemical or physical cross-linking of individual polymer chaing, Due to thelr high water content,
hydrogels are soft and flexible, which makes them very similar to natural tssue, In the present invention
the term “hydrogel” is used to refer both to 8 hydrogel in the hydrated/“wet” state when & contains
water {8.g, after the hydrogel has been formed in an agueous solution, or after the hydrogel has been
{re-Yhydrated once implanted into the eye or other part of the body or otherwise immersed into an
aguecus environment) as well as to a hydrogel in its dry {dried/dehydrated) state when It has been
dried 1o a low water content of e.g. nat more than 1% by weight. A dried form of a hydrogsl is
sometimes also referred to i the art as “xeroge!®, which is @ dried hydroge! that can convert to @
hvdroget upon expasure to and imbibition of water. The process of drving to form the xerogel can be
acconiplished i multiple ways and can result in various degrees of shrinkage and various degrees of
porasity.

foo08s] Iny the present invention, wherein an active principle is contained (e.g, dispersed) in a
hydrogel, the hydrogel may also be referrad to as a "matrix”,

[00086] The term "polymer network” describes a structure formed of polymer chaing {of the
same gr different molecular structure and of the same or different molecular weight} that are grossiinked
with each other. The types of polymers suitable for the purposes of the present invention are disclosed
herein, The polymer network may also be formed with the aid of a crosslinking agent as also disclosed
herair,

[ooas?] The term “amorphous” refers to a polymer or polymer network or other chentical
substance or entity which does not exhibit crystaliine structures in X-ray or electron scatiering
axperiments,

foooss] The term “semi-crystaltine” refers to a polymer or polymer network or other chemical
substance or eéntity which possesses some crystalline character, i.e., exhibits some erystalling properties
in X-ray or electron scattering experiments.

fopnes] The term “crystailine” refers to a polymer or polymer network or other chemical
substance o eniity which has gystalling chavacter as evidenced by Xoray or electron scatteting
experiments.

[ooooa] The term “precursor” herein refers {o those molecules or compounds that are reacted
with each other and that are thus connected via crosshinks to form the polymer network and thug the
hydrogel matrix. While other materials might be present in the hydrogel, such as active agents or
buffers, they are not referred to as “precursars®.

[00091] The parts of the precursor molecules that are still present in the fina! polymer network
are also called “units” hergin, The “units” are thus the building blocks or constituents of the polymer
nehwork forming the hvdrogel, For example, a polvimer network suitable for use in the present invention
may contain identical or different polyethylene glycol units as further disclosed herein.
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{00092} The molecular weight of a polymer precursor as used for the purposes of the present
irvention and as disclosed herein may be determined by analytical methods known in the art. The
mglecular weaight of polyethviene glycol may for example be determined by any method known in the
art, including gel electrophoresis such as SDS-PAGE (sodium dodecyl sulphate-polyacrylamide gel
glectrophoresis), gel permeation chiromatography (GRQ), including GPC with dynamic Hight scattering
{DLS), hguid chromatography (LC), as well as mass spectromatry such as miatrix-assisted laser
desorption/ionization-time of fight {MALDI-TOF) spectromietry or glectvospray iopization {ESI) mass
spectrometry. The molecular weight of a polviner, including a polyethylene glvent precursor as disclosed
hergin, is an average molecular weight (based on the polymer's molecular weight distribution), and may
therefore generally be indicated by means of various average values, including the weight average
molecutar weight (Mw) and the number average molecular weight (Mn). In the case of polyethylene
giveol precursors as used i the present invention, the molecular weight fndicated herain is the number
avarage molecular weight {Mn),

{00093] When referring herein to particle size of an active agent, the “d90" {aiso referred to as
"DSO” harein) value means that 90 volume-% of all particles within the measurad bulk material {which
has a cerfain particle size distribution) have a particle size below the indicated value, For example, a
490 particle size of less than about 10 gm means that 30 volume-% of the particles in the measured
bulk material have a particle size below about 10 pm. Corresponding definitions apply to other “g”
vatues, such as the “d107, “d58” or the "d100” values (also referred to heredn as the "DI0", "D and
DI00” values, respectively), Thus, whanever any particle size valoes (d1, 450 or d90) are reported
herein, they refer to valume-%, The particle size may be measured by aser diffraction. If nothing else
is disclosed herein in connection with & certaln particle size, the d10, d50 and d80 partide size is
measurad by laser diffraction,

[00094] In certaln embodiments of the present invention, the term "iiber” (used interchangeably
hergin with the term “rod™) characterizes an object (e, in the present case the implant according to
the present invention) that in general has an elongated shape. Spedific dimensions of implants of the
present invention are disclosed herein. The implant may have a cylindrical or essentially cylindrical
shape, or may have a non-cylindrical shape as further disclosed herein. The cross-sectional area of the
fiber ar the implant may be either round or essentially round, but may in certain embodiments also be
oval or oblong, or may in other embodiments have different geometries, such as cross-shaped, star-
shaped or other as further disclosed herein,

[00095] In certain embodiments of the present invention, also the term “filament” is used to
refer to a fiber, espedally in ¢ases where an implant comprises several fibers or filaments to form a
“mult-fitament” implant. In these cases, the composite diameter of the mulii-filament implant is
essentially in the same range as the diameter of a single-fibar implant. In other words, in such muiti-
filament implants the individual filaments ~ although being generally in the shape of a fiber ~ may be
relatively thin so that the composite diameter of the mudti-filament implant 5 not excessivaly large.
Embodiments of multi-filament implants are disclosed hersin.
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{00086} The "hydrated surfare area” of an implant is calculated based on its hydrated
dimensions, For example, the hydrated swface area of cylindrical or essentially cylindrical implants
{"fibers” in accordance with the present vention) is calculated from the hydrated length and diameter
according 10 the formula for the surface area of oylinders A = Zarh + 2xr” (with h being the height, e,
the fength of the cylinder, in the hydrated state and r belng the radius, Le., half the diameter/width of
the cylinder, in the hydrated state), Whenever dimensions of an implant {i.e., length, diameter) and
values derived therefrom {such as surface area or volume) are reported herein for the hydrated state,
these dimensions are measured after the implant hias been immersed in phosphate-huffered saline (PBS,
at 3 pH of 7.2 to 7.4) at 37 °C for 24 hours.

{oon97] The term Trefease” (and accordingly the terms “released”, “releasing” etc.} as used
herein refers to the provision of agents such as an API from an implant of the present invention to the
surrounding environment. The surrounding environment may be an #7 wibo or in vive environment as
described herein, In certain specific embodiments, the surrounding environment is the vitreous humor
andfor ocular tissue, such as the reting o the choroid. Thus, whenever it is herein stated that the
implant “releases” or “provides for (sustained) release” of a TKI such as axitinib, this not only refers to
the provision of TKI such as axitinib directly from the implant while the hydrogel has not yet (fully)
biodegraded, but also refers to the cortinued provision of TKI such as axitinib to the surrounding
envirgnment following full degradation of the hydrogel when remaining undissoived TKI is still presant
in this surrounding environment {e.g. as individual or agglomerated particles) for a period of time in
which the TKI continues to exert its therapeutic effect. Herein, the “vitreous humor” {VH) is sometimes
also simply referred to as the “vitreous™.

[00098] In the contexdt of in vivo studies, such as i vive studies in animais, the terms “Cue”
and “teex have the following meaning: The term “Cae” denctes the maximum concentration of active
agent as measured it a specific (ocular} tissue, such as the reting or the choroid {as indicated &.g. in
the Examples 10 and 13 herein relating to in vivo studies). Generally, Cuw refers 1o the maximum
average concentration of alt corresponding samples measured in a certain study (again, as in the
Examples 10 and 13}, The onil of Gear in 3 Hssue is ngfg, unless indicated otherwise. I Goax is
measured in plasma, the unitis ng/mi. The term “Tuwe (or Mwex”, which is interchangeably used herein
with “Trad} denotes the dme to maximum plasma concentration {Cewd Trex Can be indicated in days,
weeks, or months, as the case may be. The "AUCY {Area Under the Curve} value corresponds to the
ared of the tssue (or plasma, as the case may be) drug concentration versus time curve, The AUC i
Indicated for & certain tme perlod, In the present invention &.¢. an AUCsamamans Tefers 1o the area of
drug concentration versusthe tme curve from injection of an implant of the present nvention through
2 months,

{00099 The “treatment pedod” referred 10 berein s the period during which a certain
therapeutic effect (as described herein) is achisved. It may extend to a period of time even after the
implant/the hydroga! has fully bledegraded/dissolved as further disclosed herein.
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{000100} The term “sustained release” is defined for the purposes of the present invention to
characterize products (in the case of the present invention the products are implants) which are
formulated to make a drug available aver an extended period of time, thereby allowing & reduction in
dosing frequency compared 1o an immediate reiease dosage form (such as .4, a solution of an active
principle that is injected into the eye). Other terms that may be used herein interchangeably with
"sustained refease” are “extended release” or “controfled release”. “Sustained refeass” thus
characterizes the releass of an AR, specifically, the TKI, such as axitinily, that is contained inan implant
according to the present invention. The term “sustained release” per s2is not associated with or Bimited
to a particular rate of (&7 vitro or & wivo} release, although in certain embodiments of the invention an
implant may be characterized by a cerfain average rate of {7 vifro or #1 vive) release or 3 certain release
profile as disclosed herein, Within the specific meaning of the present invention, the term “sustained
release” also comprises a perlod of constant or substantially constant (Le., above a certain fevel) tyrosine
kinase inhitsitor release par day when this period of constant or substantially constant release is followed
by a period of tapered tyrosine kinase inhibitor refease. In such specific case, an overall sustained
refease provided by an implant of the present invention may mean that the release rate Is nat necessarily
constant or essentially constant throughout the entire period of TKI release, but may changs over time
as just described (e.g., with an initial period of constant or essentially constant sustained relgase,
followed by a period of tapered release). Within the meaning of the invention, the term “tapered” or
“tapering” refers to a decreasing release of tyrosine kinase inhibitor such as axitinils over time until the
tyrosine Kinase inhibitor i completely released. In some specific cases, the release profile may also
show an initial drug burst andfor a terminal drug burst, indicated by a short-term increase of the
respective release rate (i wire or & vivo). As an implant of the present invention {whether explicitly
referred to herein as a "sustained release” implant or simply as an “implant™) provides for sustained
release of the APIL, an implant of the present invention may therefore also be referved to as 3 “depot”™.
[000L01] In certain embodiments of the invention, implants are characterized by the release
profile of the TKI, such as axitinib, as measured in certain /7 wirotests. In such 7 virp tests, which are
further disclosed herein, the amount of TKI released during a particular period of time, such as over a
period of ane or more days, may be determined in terms of the absolute amount (such as in pg) released
per day on any given day during the course of the /1 viretest {the amount released per day also defings
the “release rate per day” or “rate of release per day™), or the cumulative absolute amount (again, such
as in pg or mg) released over that period of time, such as the cumulative amount released over & perjod
of 10 days. In in witro tests, also the percentage of release may be deterinined, either the percentage
releasaed per day {or over a period of severat days), or the cumulative percentage released over a cartain
neriod of time, such as over e.g. 10 davs, The percentage may be defined as being a percentage
{ratin/share} of the entire amount {drugload) contained in a certain implant |, or it may be defined as
being a percentage (ratio/share) of the tobal amount refeased from a certain implant in the respective
& witro test {which in certain cases is lower than the actual total amount of active contained in the

implant, 2.9, in cases where the release determined in an /7 vitrotest approaches an equilibrium amount
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of drug released, which is lower than the actual drugload of the implant for a variaty of reasons, or in
cases where the & witrp test is terminated before all of the contained drugioad has been released),
[000102) in the context of i wiro releass tests, the "amount” hereln refers o a weight, such as
pg or mg, while the “percentage” {or "share” or “ratio”) refers to a percentage (%),

[GO0103]) The “average release rate” {such as in pyg/day) is the average amount {such as in pg)
refeased per day over a certain number of days. It is calculated by dividing the sbsolute {cumulative)
amount of active agent released over 3 cartain number of days by that number of davs. By means of
sxample, if one implant accwrding to the hvention releases a total (cumulative} amount of 100 pg
axitinih over a period of 3 days, the average release rate would be 20 pg/day for this period of 5 days.
The actual release rate an any single given day within this period of 5 days may of course giffer from
the average release rate over the entire period.

joooioa] Whenever in the context of 4 wiro wests and determining the release {rate) of an active
agent from an implant of the iivention | is referred herein to an Vinltial” number of days, or an “initial”
period, &g, an Moitial perind of 3 days”, this means the period covering the respective number of days
from the very start of the respective 41 vilro test {e.q., the first & days of the /i vitro test).

{0D0105] Jo vitro tests may be conducted in various solvents and under various conditions {e.g.
using "Method A" or "Method B” or "Method C7, (see the subsediion “In vitro releage” in the seciion "L
The implant™), as disclosed herein in detail whenever referting to any particular refease characteristics.
Generatly, for Methods A and B one implant (or several implants simultanesusly if specifically mentionad)
5 placed into a certain volume of solvert or solvent mixture and at a certain temperature {which is
maintained over the course of the /i wive test) as discdosed herein, and the release amount or
percantage is determined on pre-determined days. The volume of solvent {mibxlire) into which the
impiant is placed for such an /i viro test is determined by a “sink facior” by which a “sink volume” is
roultiplied. The “sink volume” is calculated by dividing the amount {such as in pg) of active agent
contained in the implant to be studied by the solubifity of that active agent {such as in pg/ml) in the
sofvent {mixture) in which the test is to be conducted. For example, if the i wire test for an implant
according to the invention that contains axitinib as the TKI is conducted in 2 solvert mixture of 25%
ethanol / 75% water (vw/v), the amount of axitinih contained in the implant studied is divided by the
softbility of the axitinilz in this solvent mixture to determine the sink volume. The solubllity of the active
agent may differ depending on which form of the active agent is used, as further disclosed herein, Por
example, different polymorphic forms of an active agent may have different solubilities in the same
solvent (mixture). Also, different salts, or co-crystals, or derivatives of an active agent may have
different solubilities in the same solvent {mixture). Depending on the purpose of the test and the specific
details of the test method applied, either these spernific solubtlity values for the different forms of the
active agent are used to calculate the "sink volume”, or for certain simplified or conmparative tests also
an average solubiiity for the given active agent is used to calculate the “sink volume”, as disclosed
herein, &y witro tests reported in the present invention may be conducted under various sink conditions,
as disclosed herein, such as under 2x sink conditions, or under 3x sink conditions, or with 3 higher sink
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factor, such as under 4 or higher sink congitions, “2x sink conditions” means that the volume of solvent
{mixture} into which an implant according 1o the invention is immersed (or several implants if so
indicated) for the specific test is two times the "sink volume” (as defined above), L.e.,. the “sink factor”
It this case would be 2; "3x sink conditions” means that the volume of solvent (mixture} into which an
implant according to the invention is immersad {or several implants if 50 indicated) for the specific test
is three times the "sink volume” (as defined above), i.e., the “sink factor” in this case would be 3; and
s0 on for other sink factors, Further detaidls on 47 wivp tests performed with implants according to the
invention in which the TKI is axitinit (specifically, on the sink factor and sink valume) gre provided in
the present description in the sub-section "In vitro release”™ within the section “The implant”. A further
method of measuring the &7 vio release of axitinib from Implants of the present invention is "Method
{7 as also distlosed hersin in detail (see e.q. the subsection "In vitro release” in the section “I. The
implant” and Example 7.3).

{000106] Whenever it is stated herein that a certain administration or injection is performed
“concurrently with” or “simultaneously to” or “at the same time as” an administration or injection of an
implant according to the present invention, this means that the respective injection of either two or
more implants or the injection of one or more implant{s} tagether with the administration of another
agent, such as the injection of a suspension or solution e.g. of an anti-VEGF agent as disclosed herein,
is normally performed immediately ane after the other, Le., without any significant delay. By means of
example, i a total dose of about 400 ug axitinily is to be administered to one eye and that totel dose is
comprised in two implants according 16 the nwvention, each containing about 200 pg of axdtinib, these
two implants are normally injected into the vitreous chamber immediately one after the other within the
same treatment session {(and thus “simultaneously™), of course by respecting all precautions for a safe
and precise injection at the desived site, but without any unnecessary dalay. The same applies to the
administration of one or more implant(s) according to the present invention concuwrrently
with/simultaneously 10/at the same time with the administration of an additional anti-VEGF agent as
described herein. In case the additional anti-VEGF agent is administered by an intravitreal injection of
a suspension or solution containing the anti-VEGF agent, this injection is also normally intended to take
place immediately {as disclosed abiove) before or after the intravitreal injection of the one or more
implant(s) according to the present invention, i.e., ideally during one treatment session, if a
concurrent/simultansous treatment is intended.

[o0G107]) However, under specific crcumstances, e.qg. i case complications during the
administration of the first implant are experiencad andfor the physician carrying out the injection
concludes that a second planned njection during the same session on the same day {(such as in case
the intended dose is contained in two or more implants}, o within the following days, may not be
advisable, the second implant may in exceptional cases also be administered e.g. within one or two
weeks after the first implant. Since, as will be disclosed in more detall herein, the Implants may persist
in the vitreous of a human eye for a duration of an extended period of fime, such as for about & to
about 12 months, or about 6 to about 9 months, the administration of two implants e.g. one or two
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waeks apart may still bel regarded as “concurrently” in the context of the present invention. Similar
considerations apply for the “concwrrent” administration of an implant according to the present invention
and an anfi-VEGF agent {or other agent). Thus, an anti-VEGF agent can be administered concurrently,
i, at or arpund the same time as desoribed herein, with the intravitreal administration of an implant
of the present invention.

{000108] Iy certain other embodiments, however, an anti-VEGF agent can also be administered
in combination with an intravitrea! implant of the resent invention, wherein the administration of the
implant of the present invention and the anti-VEGF agent are nat concurrant or sinultananus as definad
above, In these cases, the anti-VEGF agent Is administered either later ov prior to, such as within 1
month, or 2 months, or 3 monihs after or prior o the intravitreal irdection of an implant according (o
the present invention. Such combined administration of an anti-VEGF agent, such as aflibercept or
hevacizumab, with an implant according 1o the present invention may also be referred to as
“combination therapy”.

{o00109] The term “rescue medication” generally refers to a medication that may be administered
to a patient under pre-defined conditions (e.g. 1o a subject during a study in case a subject daes not
sufficiently respond 1o investigational treatmment; or 1o & patient under specified conditions that are
gither pra-determined or defermingd by the physician treating the patient), ar 1o manage an emergengy
situation. In certain embodiments of the present invention, “rescue medication” refers to one dose of
an anti-VEGF agent as disclosed hereiny; administered as an intravitreal injection of a solution or
suspension of the anti-VEGF agent. In certain specific embodimants, the rescue medication is one dose
{2 myg} of aftibercept administered by means of intravitreal ingection.

[000110] As used herein, the term “about” in copnaction with a measurad quantity (including a
period of time, 3 weight, a volume) refers to the normal variations in the respective measured guantity,
as expected by one of ordinary skill in the art in making the measurement and exercising a fevel of care
commensurate with the oblective of measurement and the precision of the measuring equipment. If not
otherwise mentioned, all values of measured or measurable guantities {again, including periods of time,
weights, volumes etc.) disclosed herein — even in cases where these are not preceded by an “about” —
ara meant to include the said normal variations in the respective measured guantity.

[000111] The ferm "at lgast about” in connection with a measured quantity refers o the normal
variations in the measured quantity, as expected by one of ordinary skl in the art in making the
measurement and exercising a level of care commensurate with the objective of measurement and
precisions of the measuring equiprent and any guantities higher than that,

{oooii2) The term “average” as used herein refers to a central or typical value in a st of
data(paints), which is caiculated by dividing the sum of the data{points) in the set by thelr number (L.,
the mean value of 3 set of data).

{00113} As usied herain, the singudar forms "a," "an”, and "the" include plural references uniless
the context dearly indicates otherwise.
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{000114] The term “and/or” as used in a phrase such as "A and/or B" herein is intended to include
both A and 8" and "A or B”
[000315] Open terms such as "include,” "including,” "contain,” "containing” and the like as used

herein mean “comprising” and are intended to refer to open-ended lists or enumerations of elements,
method steps, or the ke and are thus not intended o be limited fo the recited elements, method steps
o the fike but are intended to also include additional, unrecited elements, method steps or the ke,
{000116] The term “up to” when used herain together with a certain value or number is meant
to include the respective value or numbey,

f000117] The terms “from A 1o B”, “of from A to B”, and “of & to B are used interchangeably
herein and all refer to a range from A to B, including the upper and lower Hmits A and B.

{000118] Far the purpose of the present disclosure, any ranges defined by an upper limit and a
lower fimit are also meant {0 include all individual values or ranges between these limits,

foooiig] Specificatly, this also applies to rangas of pH values given iy this description, For
example, f 8 pH range of 7.2 to 74 is indicated, this specifically means a pH of 7.2; ara pH of 7.4; or
& pH inbatwesan such as 7.3,

{000120] The terrns “APTY, “active {(pharmaceutical} ingredient”, “active {pharmaceutical) agent™,
“active {pharmaceutical) principle”, “(active) therapeutic agemt”, Tadive”, and “drug” are used
interchangeably herein and refer to the substance used in a finished pharmaceutical product (FPP) as
well as the substance used in the preparation of such a finished pharmaceutical product, intended o
furnish pharmacologicst activity or 1o gtherwise have direct effect in the diagnosis, curs, mitigation,
treatment or prevention of a disease, or 10 have direct effect in restoring, correcting or maodifying
nhysiological functions in & patient,

{00D121] The term “polymorph™ as used herein refers to any crystalline form of an active agent
such as axitinib. Frequently, active agents that are solid at room temperature exist in 2 variety of
different crystalline forms, Le., polymorphs, with one polymormb being the thermodynamically most
stable at a given temperature and pressure. Adtinib polymorphs for use in the present invention are
further disclosed herein.

{ono122] The term “derivative” of an active agert as used hersin generally refors to
a compound that is derved from an active agent By a chemical readiion, spegifically a compaind that
is synthesized from the active agent by means of substiution/functionalization/replacement at one or
more sites, structural mofeties or atoms within the active agent’s strugture. By means of example, if the
active agent’s structure has an =NH group in the molecule, the hydrogen atom in such —-NH group may
be replaced by a substituent group of various nature as disclosed herein. In certain cases, a derivative
may also be a compound that is synthesized fram the active agent by removal of certain substituents,
groups or moleties.

{000123] The term “grodrug” as Used herein refers 1o a bioreversible derivative of a drug molscule
that undergoes an enzymatic andfor chemical transformation &7 vivo 1o the active {parent) drug, which
can then exert its desired pharmacological effsct, A prodrug may alter the physicochemical,

28



i0

it
A

o
L

%)
125

WO 2024/215649 PCT/US2024/023688

biopharmaceutical or pharmacokinetic properties of a drug in order to alter, and in certain cases to
improve, one or more aspects of the therapeutic applicability, availability and usefulness of the
respective drug. For example, a prodrug may be more readily soluble than the parent drug, and by
using such prodrug the bicavailabillty of the parent drug may be increased. A "prodrug” in eriain
embodimants may be a derivative of a drug, as Jdefined above. For example, a prodrug may be a
derivative of a drug wherein at one or more sites of the drug molecule groups are attached which are
cleaved again upon immersion in a physiological envirenment, In other embodinients, a "prodrug” may
alsn be 8 precursor of the active (parent) drug comprising a portion of the active drug molecule, wherain
the precursor reacts in physiological environment with other components heing present in sald
physiclogical ervironment, or being ntentionally administerad for that purpose, to build the structure
of the active {(parent} drug.

joooi24] For the purpose of the present disclosure, the term "alkyl” as used by itself or as part
of another group refers to g straight- or branched-chain aliphatic hydrocarben containing ove to twelve
carbon atoms {i.e., Ciaz alkyl) or any other number of carbon atoms designated {ie., & C: alkyl such as
methyl, a G alkyl such as ethyl, a Gz ally! such as propyl or isopropyl, &lc.). In one embodiment, the
atkyl group is chosen from a straight chain Ceae alkyl group,  In another embodiment, the alkyl group
is chosen from a branched chain Ceae alkyl group.  In another embadiment, the alkyl group s chosen
from a straight chain Cie alkvl group. In ancther embodiment, the alkyl group is chosen from a
branched chain Cus atkyl group. In another embodiment, the alloyt group s chosen from a straight chain
Co atheyl group. In another embodiment, the alky! group Is chosen from a ranched chain Cra atkyl
grou. It another embadiment, the alkyl group is chosen from a straight or branched chain G- atkyl
group, Non-imiting exemplary Ciao alkyl groups include methyl, ethyl, propyl, isopropyl, bukyd, secr
butyl, tert-butyl, iso-butyl, 3-pentyl, hexyl, heptyl, oayl, nomyl, decyl, and the like. Non-limiting
exernplary G alkyl groups include methvl, sthyl, propyl, isopropyl, bubyl, sec-butyl, tert-butyl, and
iso-butyl.

{o00L25] For the purpose of the present disclosure, the term “optionally substituted atkyi” as used
by itself or as part of another group means that the alkyl as defined above is either unsubstituted or
substituted with ane, two, or three substituents independently chiosen from nitro, Haloatkoxy, arvioxy,
aralkyloxy, atkylthlo, sulfonamido, alkylcarbonyl, arvicarbonyl, alkylsulfonyl, arvisulfonyl, ureido,
guaniding, carboxy, carboxyalkyl, oycloalkyl, and the fike. In one embodiment, the optionally substituted
atkyt is substituted with two substituents. In ancther embodiment, the optionally substituted alkyl i
substituted with one substituent. Non-limiting exemplary optionally substituted atky! groups inchide -
CHROHNO,, -CHCHCOH, -CHCHS0CHs, -CHACHCOPh, ~CHCeHy, and the tike,

[000126] For the purpose of the present disclosure, the term "aryl® as used by itself or as part of
another group refers to a monacyedic or bicydlic aromatic ring systern having from six to fourteen carbon
atoms (i.e., Ceus aryl). Non-iimiting exemplary aryl groups include phenyl (abbreviated as "Ph"),
naphthyl, phenanthryl, anthracyl, indenyl, azulenyl, hiphenyl, hiphenvienyl, and flucrenyl groups. In
one embodiment, the aryl group is chosen from phenyl or naphthyl, The term “aryl” also comprises
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“heteroaryl”, which means an "aryl” group in which one or more carbon atoms are replaced by one or
more other atom(s), which can be identical or different, including oxygen, nittogen, and/or sulfur, The
Saryl” group may comprise one aromatic ring, of may comprise more than ong aromatic rings.
{000127] Far the purpose of the present disclosure, the term “optionally substituted aryl” as used
herein by itself or as part of another group means that the aryl as defined above is either unsubstituted
or substituted with one or more substituents independently chosen from halo, nitro, cyano, hydroxy,
amino, alkylamino, dialkylamino, haloalkyl, hydroxyalkyi, alkoxy, haloalkoxy, aryloxy, aratkyloxy,
atkylthio, carboxamida, sulfonamido, alkylcarbomyl, arylcarbonyl, alkylsulfonyl, arylsulfonyl, ureido,
guaniding, carboxy, carboxyalkyl, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclo,
atkoxyatkyl, {aming)aliyl, hydroxyatkylamino, (alkylamino)alkyl, (dialkylamino)alkyl, (cyano)alkyl,
{carboxamido)alkyl, mercaptoaliyl, (hetercoyclnjalkyl, or (heteroarylalkyl.  In one embodiment, the
optionally substituted aryl i au optionally substituted phenvl. In one embodiment, the optionally
substituted phenyl has four substituents. In another embiediment, the optionally substituted phenyt has
three substituents. In another embodiment, the optinnally substituted phenyl has two substitusats. In
another embodiment, the optionally substituted phenyt has one substituent. Non-fimiting exemplary
substituted aryl groups include 2-methylpheny!, 2-methoxyphenyl, 2-fluorophenyl, 2-chlorophenyi, 2-
bromophenyl, 3-methylphenyl, 3-methoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 4-methylphenyl, 4-
ethylphenyl, 4-methoxyphenyl, 4-fluorophenyl, #4-chiorophenyl, 2.6-di-Auorophenyl, 2,6-di-
chlorophenyl, 2-methyl, 3-methoxyphenyl, 2-ethyl, I-meathoxyphenyl, 3 4-di-methoxyphenyl, 3,5-di-
fluorophenyl 3,5-di-methylphenyl, 3,5-dimethoxy, 4-methyiphenyl, 2-fluoro-3-chioropheryd, and 3-
chiero-4-flucropharyl,  The tarm Toptionally substituted aryl” Is maant to include groups having fused
aptionally substituted cycloalkyl and fused aptionally substituted heterocydlo rings. Examples include
{but are not limited toh:

D I OO

[oon128] The term “salt,” as used herein, can include, but is not limited to, inorganic acid salts
such as hydrochloride, hydrobromide, hydroiodite, suifate, phosphate and the like; organic acid salts
such as formate, acetate, trifluoroacetate, maleate, tartrate, glutarate and the like; sulfonates such ag
methanesulfonate, benzenesulfonate, p-toluenesulfonate, and the like; and metal salts such as sodium
salt, potassium salt, cestum sall and the like; alkaline earth metals such as calcium salt, magnesium sait
ard the hke: organic amine salts such as tisthyiamine salt, pyridine salt, picoline salt, ethanolamine
salt, triethanolaming salt, dicyclohexylamine salt, N N'-dibenzylethylenediamine salt and the like. Any
TKI, such as axitinib, salt used hereln s meant to be a pharmaceutically acceptable salt.

{ongiae] The term “co-crystal” as used herein refers to a combination of an active pharmaceutical
ingredient (APT) and one or more co-formers, such as acids (such as carbaxylic acids) in the samie lattice
through non-covalent interactions, such as hydrogen bonds, electrostatic interactions, - stacking, van
der Waals interactions, ete. Co-crystals are thus multi-component solids. The difference between coe
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crystals and salts is that the former are only compased of neutral components, while the latter contain
ionic components, Suitable co-formers for axitinib co-crystals are further disclosed herein,
Cocrystallization - may -alter, and in certain cases and for certain applications optimize, the
phySEc:ochemicai properties of an API, for example regarding stability, solubility, dissolution riate,
mechanical properties etc.

[o00130] As used herein, the term “therapeutically effective” refers to the amount of drug or
active'ageht needed to produce a certain desired therapeutic result after administration, For example,

in the context of the present invention, one desired therapeutic result would be the reduction of the

central subfield thickness (CSFT) as measured by optical coherence tomography in a patient suffering
from. neovascular AMD as . patients auffermg from neovascular AMD have elevated CSFT. A
“therapeutically effective” amount of an active agent in the context of the presént invention may also
be a multiple of the ICso this active agent provides againstya particular substrate, such as 50 or more
times the 1Cso.

[000131] The abbreviation "PBS” when used herein means “phosphate-buffered saline”.
[000132] The abbreviation “TBS” when used herein means “tris*buffered saling”.

[000133] The abbreviation “*PEG” when used herein means “polyethylene glycol”.

[000134] The abbreviation *HME” when used herein means “hot melt extrusion”.

[000135] The abbreviation "HST” when used herein means “heat-stretch-twist”.

[000136] The abbreviation "NHP” when used herein means “non-human primates”.

[00013'1} The abbreviation “TLA” when used herein means “trilysine acetate”.

(0003,38} All references disclosed herein are hereby incorporated by reference in their entireties

for all purposes. In case of conflicts between an incorporated reference and the present disclosure, the
present disclosure prevails,

DETAILED DESCRIPTION

I. The implant

The active principle;

[o00139] One aspect of the present invention is a sustained release biodegradable ocular implant
comprising a hydrogel and a tyrosine kinase inhibitor (TKI), wherein TKI particles are dispersed'within
the hydrogel, as disclosed herein. The active principle contained in an implant of this aspect of the
invention is thus a TKIL -Examples for suitable TKIs are axitinib, sorafenib, sunitinib, nintedanib,
pazopanib, regorafenib, cabozantinib, and vandetanib. In particular embodiments, the TKI used: in this
and other aspects of the present invention is axitinib.

[ooD140] ' In embodiments of the present invention, the implant contains axitinib as the tyrosine
kinase inhibitor. Axitinib free base is the active ingredient in INLYTA® (Pfizer, NY), indicated for the

treatment of advanced renal cell carcinoma. It is a small molecule (386.47 Daltons) synthetic tyrosine
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kinase inhibitor. The primary mechanism of action is inhibition of angiogenesis (the formation of new
blood vessels) by inhibition of reteptor tyrosine kinases, primarily: VEGFR-1, VEGFR-2, VEGFR-3,
PDGFR-B aﬁd ¢-Kit (Keating. Axitinib: a review i advanced renal cell carcinoma, 2015, Drugs,
75(16):1903-13; Kemt et al,, Inhibitory activity of rambizumab, sorafenib, and pazopanib on light-
induced overexpression of platelet-derived growth factor and vascular endothelial growth factor A and
the vascular endothelial growth factor receptors 1 and 2 and neuropilin 1 and 2. 2012, Retina,
32(8):1652-63), which are involved in pathologic angiogenesis, tumor growth, and cancer progression.
Axitinib is therefore -8 multi-target inhibitor that inhibits both VEGF and PDGF pathways.

[000141] Axitinib inhibits VEGF signaling and it also inhibits PDGF signaling. In addition to
inhibiting VEGF/PDGF, it inhibits c-kit, a'survivat factor for developing blood vessels with a clearance
half-life (ty2) of a few hours (Rugo et al., Phase I trial of the oral antiangiégén&s’ifs agent AG-013736 in
patients with advanced solid tumors. 2005, J Clin Oncol., 23(24):5474-83), whereas ranibizumab and
aflibercept each have ti2 of several days in the human eye. Longer ty/2 of these large molecule antibodies
enable them to maintain efficacious tissue concentrations for weeks, whereas small molecules are
cleared more quickly. However, due to the low solubility of axitinib and its inclusion in the hydrogel
implant of the present invention which remains in the vitreous humor (VH) for an extended period of
time, such as for ménthsf therapeutically effective amounts of axitinib a're delivered over the period the
implant persists in-the VH. Therefore, intravitreal sustained delivery of axitinib provides a mutti*target
inhibitor that can in principle inhibit both VEGF and PDGF pathways without the need of combination
therapies and without the need for frequent intravitreal injections.

[000142] The molecular formula of axitinib free base is CaaHisN4OS, and its IUPAC name is N-
methyl-2-{3-((E)-2-pyridin-2-yl-vinyl)-1H-indazol-6-ylsulfanyl]-benzamide. It has the following chemical
structure:

[000143] For the purposes. of the present invention in all its aspects, axitinib in all its possible
forms, including any axitinib polymorphs, salts, anhydrates, hydrates, other solvates, derivatives or
prodrugs of axitinib, can be used. Whenever in this description or in the claims it is referred to “axitinib”,

i not otherwise explicitly stated this refers to any axitinib polymorph, salt, anhydrate, solvate (including

hydrates), co~crystai; derivative or prodrug of axitinib. For the purpose of the present invention, all
forms of axitinib used in implants are intended to be pharmaceutically acceptable.
[000144] In certain embodiments of the present invention, specific forms of axitinib are used.
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[000145] The solubility of axitinib free base in biorelevant media (e.g. PBS, pH 7.2 to 7.4, e.g. at
37 °C) has been determined to be low. Different forms of axitinib, including different forms of the
axitinib free base such as different axitinib polymorphs have different solubility. Solubility measurements
are reported in Example 6. ’

[ooD146] The present invention in one aspect relates to a sustained release biodegradable ocular
implant comprising a hydmgel and a tyrosine kinase inhibitor (TKI), such as axitinib, wherein tyrosine
kinase inhibitor particles are dispersed within the hydrogel, characterized in that the solubility of the
tyrosine kinase inhibitor is greater than 0.3 pg/mL as measured in phosphate-buffered saline (PBS) at
a pH of 7.2 to 7.4 and 37 °C after five days of incubation. In specific embodiments, the TKI is axitinib.
According to this aspect of the invention, any forms of axitinib, such as axitinib paiymurphs, co-crystals;
derivatives and prodrugs, including but not limited to those further disclosed herein may be used that
have a solubility of greater than 0.3 ugfml. as measured in phosphate-buffered saline (PBS) ata pH of
7.2 to 7.4 and 37 °C after five days of incubation.

[000147] Another aspect of the present invention relates to a sustained release biodegradable
ocular impfant comprising a hydrogel and a tyrosine kinase inhibitor, such as axitinib, wherein tyrosine
kinase inhibitor partidés are dispersed within the hydrogel, characterized in that the hydrated surface
area of the implant is at least 25 mm? as measured in phosphate-buffered saline (PBS) at a pH of 7.2
to 7.4 and 37 °C after 24 hours of incubation. According to this aspect of the invention; generally all
forms of axitinib may be used, regardless of their émubility, induding but not limited to the axitinib
polymorphs; co-crystals, derivatives and pmdrugs as further disclosed herein, as long as the hydrated
surface area of the implant is at least 25 mm? as measured in phosphate-buffered saline (PBS) at a pH
of 7.2 to 7.4 and 37 °C after 24 hours of incubation. '

[000148] The above two as:petts of the present invention may also be combined, i.e.; the present
invention also relates to a sustained release biodegradable ocular implant comprising a hydrogel and a
tyrosine ki’hasé inhibitor, such as axitinib, wherein tyrosine kinase inhibitor part%ttas are dispersed within
the hydrogel, characterized in that the solubility of the tyrosine kinase inhibitor is greater than 0.3 pg/mL
as measured in phosphate-buffered saline (PBS) at @ pH of 7.2 to 7.4 and 37 ‘?C after five ﬂays of
incubation, and further characterized in that the hydrated surface area of the implant is at least 25 mm?
as measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of
incubation.

Axitinib Polymorphs for use in the present invention:

[000149] With respect to axitinib, suitable solid forms and polymorphs of axitinib including

anhydrous forms and solvates are disclosed in the scientific literature, e.g. A.M.Campeta et al., Journal

of Pharmaceutical Scierices, Vol. 99, No. 9, September 2010, 3874-3886; B.P. Chekal et al., Organic

Process Research & Development 2009, 13, 1327-1337; and in the patent literature, including, but not

limited to - US 8,791,140 B2, US 2006/0094763 Al, and WO 2016/178150 Al. The most

thermmdynamicauy stable polymorph of axitinib is referred to as form XL in-e.g. US 8,791,146 B2, XLI
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is an anhydrous crystalline form of axitinib. In certain embodiments of the invention, the axitinib used
for preparing the implants according to the present invention is the anhydrous crystalline form XLL In
addition to the anhydrous forms, there exist numerous solvates of axitinib with various solvents, as also ,
described in the cited art, which can all be used for preparing implants according to the present
invention. Any of the axitinib polymorphic forms known and disclosed in the art, specifically (but not
limited to) the referencés cited herein, may generally be used in the present invention (unless the
specific aspect of the invention requires a particular solubility, as explained above, in which case only
those axitinib polymorphs that meet this requirement may be used).

[000150] In certain aspects and embodiments of the i’nventiah, the non-solvated crystalline form
SAB-I of axitinib disclosed in WO 2016/178150 may be used for preparing the implants according to the
present invention. It is characterized by an XRD pattern comprising at least three, or at least four, or at
least five characteristic 20° peaks selected from 8.3, 15.6, 16.5, 18.6, 21.0, 23.1, 24.1 and 26.0 20° (all
values + 0.3), and/or C NMR in' DMSO solvent comprising chemical shifts at 26.1, 114.7,.154.8 and
167.8, each shift + 0.2 ppm, and/or 13C solid state NMR comprising chemical shifts at 171.1, 153.2,
142.6, 139.5, 131.2, 128.1 and 126.3, each shift + 0.2 ppm, and/or characterized by a DSC isotherm
comprising two endothermic peaks ranging betweén 213 °C'to 217 °C (Peak i} and 219 °Cto 224 °C
(Peak 2). ' '

[000151] The solubility of axiﬁnib polymorph SAB-1 measured at 37°C in PBS with a pH of 7.2 to
7.4 after 5 days of incubation has been determined to be below 0.3 pg/mL, see Example 6.

{060152} In those aspects and embodiments of the present invention, in which the solubility of
the tyrosine kinase inhibitor is greater than 0.3 pig/mL as measured in phosphate-buffered saline (PBS)
atapHof 7.2to 7.4 and 37 °C after five days of incubation, polymorph form IV is a particularly suitable
polymorph -of axitinib. Polymorph 1V is disclosed for example in US 2006/0094763 Al. In specific
embodiments, axitinib polymorph 1V is used for preparing the implants according to this aspect of the
present . invention. Additionally; axitinib polymorph 1V is also suitable for preparing thé implants
according any othier aspect of the invention, including aspects wherein the solubility of the TKI is not
required to be in a certain range, such as the aspect of the invention wherein the hydrated surface area
of the implant is at least 25 mm? as measured in phosphate-buffered saline (PBS) at a.pH of 7.2 to 7.4
and 37 °C after 24 hours of incubation. Axitinib polymorph IV is thus a particular form of axitinib used
in all aspects of the present invention. 4

[000153] The solubility of axitinib polymorph IV is about twice the solubility of €.g. axitinib
polymorph SAB-I, and at 37°C in PBS with a pH of 7.2 to 7.4 (or at a pH of 7.2) after 5 days of
incubation has been determined to be above 0.3 pg/mL, and is at least 0.4 pg/mbL under these
conditions. See Example 6 and Figure 17. In one embodiment, axitinib polymorph IV is used for
preparing the implants acmrdirzg to this aspect of the invention requiring a solubility of greater than 0.3
pg/mlL as measured in phosphate-buffered satihe,(PBS) ata pH of 7.2 to 7.4 and 37 °C after five days
of incubation, but may also be used for preparing implants according to any other aspect of the present
invention.
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[000154] In certain specific embodiments, the axitinib, specifically the axitinib polymorph IV,
contained in or used for preparing the implants according to the present invention. alternatively ‘is
characterized by a powder X-ray diffraction pattern comprising at least two, such as at least three, 'm
at least four, or at ieast five of the following peaks at diffraction angles (260) of 8.90, 9.40, 9.50, 12.0,
14.60, 15.25, 15.75, 17.80; 19.30, 20.65, 2495, 26.10 (all values + 0.2). Particularly, the axitinib,
specifically the axitinib polymorph 1V, used for preparing the implants according to this aspect of the
present invention may be characterized by a powder X-ray diffraction pattern comprising the following
peaks at diffraction angles (20) of: 8.90, 12.0, 14.60, 15.75, and 19.30 (all + 0.2), and/or characterized

by a DSC peak at about 221 °C at a scan rate of 5°C/min (over a range of 25 to 300 °C).

[000155] In certain embodirnents, the axitinib used for preparing the implants according to the
present invention is polymorph IV as characterized in US 2006/0094763 A1, which discloses axitinib
polymorph IV (e.g. in paragraphs [0021], [0118] and [0119], and in claims 3 to 5 of US 2006/0094763
Al, also with reference to Figs. 4A and 4B of US 2006/0094763 Al). Thus, the axitinib having a solubility
of greater than 0.3 ug/mL as measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37
°C after five days of incubation, specifically the axitinib polymorph 1V, used for preparing the implants
according to certain embodiments of the present invention may be characterized by a powder X«ray
diffraction pattern comprising peaks at diffraction angles {20) of 8.9, 14.6, iSJf and 19.2 (all £ 0.1),
or by a powder X-ray diffraction pattern comprising peaks at diffraction angles (20) of 8.9 and 15.7 (all
+0.1). S '
[000156] In one embodiment, an implant according to the present invention comprises axitinib,
and at least 90%, or at ieast 95% by weight of the entire axitinib contained in the implant is polymorph
. ’ ,

{001115?1 Polymorph IV has been demonstrated to be chemically and physically stable in an
implant according to the invention throughout & months (see Example 11).

[ooo158] Photostability studies with implants ycontainmg axitinib polymorph IV have demonstrated
that the XRD patterns post-sterilization and after light exposure (visible light of wavelength of 380-700
nm, and UV-A light of wavelength 315 to 400 nm) did not change with respect to the respettive XRD
patterns at the start of these studies, befdre light exposure. These results were the same as those
obtained with implants containing axitinib polymorph SAB-L.

[oo0159] - Further photostability . studies mh’sparing axitinib- polymorph IV powder, Emp!ants
according to the present invention cantaining axitinib polymorph 1V, such implants loaded in needies
for injectidn, and such implant-loaded needles sealed in secondary foil packaging have been conducted
using visible light and UV light as described above, and have been compared to no light exposure
(control). The major impurity that can result from axitinib polymorph IV being exposed to light is a
dimerization of axitinib polymorph IV API (while with the axitinib polymorph SAB-I.API the two major
impurities — although to a lesser extent than with the polymorph 1V APIL — are the dimer and the cis-
isomer). In Example 15, the axitinib polymorph IV API powder showed light-induced degradation
resulting in impurities (dimer) of above 30% (for both visible and UV light). When axitinib polymorph

35



10

15

20

25

30

35

WO 2024/215649 PCT/US2024/023688

IV was dispersed in a PEG hydrogel ‘within an implant according to the present invention, less
dimerization was observed upon light exposure (both visible and UV light) than for the axitinib
polymorph IV API powder itself, nameiy ,omy'abaut 25% (visible light) and about 14 % (UV light).
Without wishing to be bound by theory, these data suggest that the h\)droge(, such as the PEG hydrogel,
exerts a protective effect on the axitinib polymorph form IV when in an implant.

The present invention therefore also provides a method of increasing the photostability of an active
agent, such as a TKI, such as axitinib, such as axitinib polymorph 1V, by incorporating it into a"PEG
hydrogel to form an implant according to the present invention. The present invention further provides
axitinib polymorph 1V in a form that is more photostable than axitinib polymorph 1V in powder form,
such as at least 10%, such as at least 15%, such as at least 20% more stable in visible light than axitinib
polymorph IV in powder form after the same exposure time and at the same exposure conditions, and/or
such as at least 10%, such as at least 20%, such as at least BG%f such as at least 40% more stable in
UV light than axitinib polymorph IV in powder form after the same exposure time and at the same
exposure conditions. The term “at ieast 10%" higher photostability means that at least 10% less total
impurities (i.e., mainly dimer) are detected for the axitinib polymorph IV in an implant according to the
present invention (such as dispersed in PEG hydrogel), as compared to the amount of impurities (again,
mainly dimer) detected for the axitinib polymorph IV API as a powder. The same meaning applies to
the other percentages indicated herein. In certain embodiments, exposure to visible fight as referred to
herein means exposure to Eight at wavelength 38()&0 700 nm, such as for at least 1 day, or for at least
2 days, such as for at least 0.5 million lux hours/m?, such as for at least 1 million lux hours/m?, such as
for at 'ieast’ 152, million lux hours/m? . In certain embodiments, exposure to UV light means exposure to
UV A light at wavelength 315 to 400 nm, such as for at least 4 hours, such as for at least 8 hours, such
as for at least 10 hours, such as for at least 100 watt hours/m?, or at least 150 hours/m?, or at least
200 hours/m?.

[000160] It has been demonstrated that axitinib polymorph IV withstands significant photo-
degradation (mainly dimerization) under conditions required to manufacture implants containing axitinib
polymorph IV according to the present invention. In particular, once axitinib polymorph 1V is included
in the hydrogel, such as the PEG hydrogel, dimerization is significantly reduced. Furthermore, once an
implant is loaded into a needle for injection, and/or sealed in a foil ‘pouch, this further significantly
shields the implant and thus the API to protect the API during storage and shipping.

[o00161] Without wishfng to be limited by this theory, the increased solubility of the axitinib
polymorph 1V as disclosed herein may result in a faster release of axitinib from the implants according
to the invention, as compared to comparative implants wherein the axitinib that is presenit in the implant
(such as axitinib polymorph SAB-1) has a lower solubility.

[0603,62} 1In certain specific embodiments, an implant of the invention contains-axitinib polymorph
IV in an amount of from 300 to 600 pg, such as from about 360 yig to about 562.5 ug, or from about
405 pg to about 495 wg; orabout 450 pg. In certain other specific embodiments, an implant of the
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invention contains axitinib polymorph IV in an amount of from about 480 pg to about 750 pg, or from
about 540 pg to about 660 pg, or about 600 ug.

[ooo163]  In other embodiments, further axitinib polymorphic forms that also have a solubility of
above 0.3 pg/mL measured at 37°C in PBS with a pH of 7.2 to 7.4 after 5 days of incubation may be
used in this aspect of the invention.

[o00164] In terms of the manufactwing of an implant according to the invention (any aspect

thereof), the manufacturing process and conditions, as well as the composition/amount of the

ingredients of the implant, are generally independent of which axitinib polymorphic form is used.
Therefore, generally, all amounts and campusitidns, -as well as all manufacturing steps and conditions
disclosed herein with respect to a TKI, or axitinib specifically, equally apply to any of the axitinib
polymorphs disclosed herein, specifically axitinib polymorph IV and axitinib polymorphs SAB-I or XLI.

Axitinib co-crystals for use in the present invention:

[000165] In certain embodiments of the present invention, an implant contains axitinib in the
form of an axitinib co-crystal. Specifically, in the aspect of the present invention in which the TKI (such
as axitinib) has a solubility of greater than 0.3 pg/mL as measured in phds;:vhate*{)uffered saline (PBS)
at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, one or more axitinib co-crystals méy be
used (including those further disclosed herein) in the implants according to the present invention, as
long as they fulfill this solubility criterion. Alternatively, if axitinib co-crystals do not meet this solubility
criterion, they may still be used in all other aspects of the present invention in which this solubility
criterion does not have to be fulfilled.

[000166] Axitinib co-crystals with carboxylic acids as co-formers are particularly suitable to be
used in the present invention, as the carboxylic acid generally increases the hydrophilicity and thereby
the solubility of the axitinib is increased; Any carboxylic acids are generally suitable for farming’m'
crystals with axitinib in the context of the present invention. Particular carboxylic acids that may be used
for forming axitinib co-crystals are Ci to Ci2 carboxylic acids, such as Cz to Cio carboxylic acids, and
specifically Cz, Cs, C4, Cs, Cs, C7, Cs, Co 0r Cio carboxylic acids. The carboxylic acids may be saturated or
unsaturated. They may contain one or more aryl groups, including heteroaryl groups. The carboxylic
acids may either'be free of, or may contain one or more additional functional groups, in particular
functional groups that either further increase the hydrophilicity, or at least do not significantly decrease
the hydrophilicity. Suitable such groups are for example hydmxyl groups. If the carboxylic acid that
forms a c&érysta«t with axitinib can have one or more enantiomeric forms or one or more other
configurations (such as cis/trans), it can be present in the co-crystal in any enantiomeric form and/or
in any configuration. Co-crystals of axitinib are disclosed for example in B-Y Ren et al., Cryst Eng Comm.
2021, 23, 5504-5515. '

[000167] Specific examples of carboxylic acids suitable for forming a co-crystal with axitinib is
one or more of citric acid, fumaric acid; (+)-L-or (-)D tartaric acid, glutaric acid, (trans- or cis) cinnamic
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acid, suberic acid, succinic acid, adipic acid, pimelic acid, salicylic acid. This list is not intended to be
limiting, and further carboxylic acids or other compounds as mentioned above may be used in the
present invention to form axitinib co-crystals. In the co-crystal lattice also more than one molecule of
co-former, such as a carboxylic acid, may be present per one molecule of axitinib. In such a case, the
more than one molecule of co-former may be the same co-former, such as the same carboxylic acid, or

may be different co-formers; such as different carboxylic acids.

[000168] Axitinib co-crystals can be prepared for exampfe by crystallizing the co-crystals from a
solution or slurry, for example by combining a certain amount of axitinib and the chosen co-former in a
1:1 molar ratio, adding a solvent (such as acetonitrile), and stirring the resulting slurry for a certain
number of days (such as 3 days) and optionally at elevated temperature (such as at least 30 °C, or at
least 40 °C). After that, the solids can be isolated e.g. by filtration or centrifugation and analyzed.
Alternatively, the co-crystals can also be prepared by seeding (once a desired co-crystal is already
available for a seeding procedure) co-crystals in a low amount of solvent, and allowing the seeded
mixture to stir for',a number of days (such as at least 1 day) and nptionally at elevated temperature
{again, such'as at least 30 °C, or-at least 40 °C).-After that, the solids can be isolated as described
above. Examples of the preparation of certain axitinib, co-crystals are provided in Example 4, and
solubility data is provided in Example 6.

[000169] In certain embodiments, an axitinib co-crystal may have a solubility that is at least 2
times, at least 5 times, at least 10 times, at least 25 times, at least 50 times, at least 75 times, or at
least 100 times the ysclnbility of axitinib free base.

[000170] In particular embodiments, an axitinib co-crystal has a solubility in PBS at pH 7.4 after
24 hours at 37 °C of at least 10 pg/mL, such as at least 12 pg/mL, at least 15 pg/mL, or at least 18
pg/mi. An axitinib co-crystal with ydtric acid has a mean solubility in PBS at pH 7.4 after 24 hours at 37
°C of about 19 ug/mL; an axitinib co-crystal with fumaric acid has a mean solubility in PBS at pH 7.4
after 24 hours at 37 °C of aboutiz pg/mL; and an axitinib co-crystal with (+)-L-tartaric acid has a mean
solubility in PBS at pH 7.4 after 24 hours at 37 °C of between about 19 and 20 yg/mL.

[000171] Without wishing to be limited by this theory, the increased solubility of the axitinib co-
crystals as disclosed herein may result in a faster release of axitinib from the implants according to the
invention, as compared to comparative implants wherein the axitinib that is present in the implant (such
as axitinib free base) has a lower solubility.

Axitinib derivatives and prodrugs for use in the present invention:

[000172] In all aspects of the present invention, derivatives or prodrugs of the TKI, such as

axitinib; may be used in the implants. However, in the aspect of the present invention in which the

solubility of the TKI is greater than 0.3 pg/mL as measured in phosphate-buffered saline {PBS) at a pH

of 7.2t0 7.4 and 37 °C after five days of incubation, prodrugs are particularly suitable if they increase

the solubility of the parent TKI compound. In embodiments of the invention where the TKI is axitinib,
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axitinib prodrugs with increased solubility as compared to the axitinib free base are particularly suitable.
The axitinib prodrugs are converted i vivo to axitinib.

[000173] Prodrugs oi‘ axitinib with increased solubility may be derivatives of axitinib, in which one
or more atoms or moieties of the axitinib are replaced by one or more substituent groups which render
the resulting derivative (i.e., the prodrug) more soluble, such as by the introduction of hydmpﬁi{ic
groups in these substituent groups. Upon immersion of physiological environment, which can be
simulated by 47 vitro tests, these substituent group(s) may be enzymatically or chemically removed,
thus releasing the parent drug molecule. In the present invention, examples for particularly suitable
axitinib prodrugs are those wherein the axitinib molecule is ﬂknctiona%ized at one or more of the nitrogen
atoms of the axitinib free base. For example, in an axitinib prodrug for use according to the present
invéntion one or more of the nitrogen atoms in the axitinib free base may be independently substituted
with one or more of the following groups: acyl, alkylcarbonyl, arylcarbonyl, alkylthiocarbonyl,
arylthiocarbonyl, alkylcarbamoyl, arylcarbamoyl, substituted or unsubstituted acetyl, substituted or
unsubstituted aminoalkanoyl, substituted or unsubstituted «-aminoalkanoyl, an acyl group derived from
a natural or an unnatural amino acid with or without substitution; an acyl group of a peptide residue,
phosphonyl, phosphinyl, aminophosphinyl, alkylaminophosphinyl; sulfonyl, cycloalkane-carbonyl,
heterocycloalkane-carbonyl, alkoxycarbonyl, aryiexycarbqnyl, heteroalkoxycarbonyl,
heteroaryloxycarbonyl, and an O-substituted hydroxymethyl group with or without substituents.
{0601?4} In certain embodiments, an axitinib prodrug for use in the present invention is a
compound of general formula (1) depicted below, or a salt or solvate thereof:

N—X

/N

M

wherein:

X! is selected from N or N*Y?;

X2 is selected from NH or NYZ;

X3 is selected from NH or NY#;

Yiis Seleéted from —CHzQCO(OCHzCHz}ﬂ*OMl; or—CH20CO(CH2CH20)n2Zt; or -CH20CO(CH2)n'*COOH;
Yiis SEfeCted from ~CH0CO(OCH2CH)N?OM?; or ~CH20CO(CH2CH20)n%272; or ~CH20CO(CH2)n**COOH;
Y?is selected from ~CH0CO(OCH2CH2)N*0M?; or ~CH20CO(CH2CH20)n*Z3; or ~CH20CO(CH2)n**COOH;
nl, nle, ri“’, n? n®, n?, n3, n%* and n® are independently 0 or an integer from 1 to 8;

ML, M?, M?, Z!, 72 and Z° are independently selected from H, optionally substituted Ci:s alkyl and
optionally substituted aryl;

wherein at least one of X!, X2 and X* is not N or NH;

wherein-at least one of Y!, Y? or Y2 is/are the respective. ~CH20CO(CH:CH0nZ.
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[000175] In certain other embodiments, in the above general formula (I) Y*, Y? and Y* are
independently  selected  from = the  respective  —~(CH2)p'OCO(O(CH2)pHniOM;  or ~
(CH2)p**OCO((CH2)p?0)nY(CH2)Z; or ~(CH2)p'OCO(CH2)q!COOH; wherein p!, p'* and p? are
independently selected from an integer from 1 to 4, and q' is independently selected from an integer
from 0 to 4, with the other meanings as defined above for formula (). '

{600176} In certain embodiments, the following prodrugs are suitable in the present %nvaritibn,
wherein in the above formula (I):

Xtis N*Y!; X2 is NH; X? is NH; and Y* is ~CH20CO(CH2CH20)n 2! or ~CH20CO(CH2)n'"COOH, or:

Xtis N; X?is NY?; X% is NH; and Y? is ~CH20CO(CH2CH20)n*Z? or ‘CHzOCO(CHa)nszOOH, or:

X!is N; X2 is NH; X3 is NY?; and Y? is =CH20CO(CH2CH:0)173Z° or ~CH20CO(CH2)n*"COOH.

[000177] In certain embodiments, in’the above formula (I):

.00, 1,2,3,4,5,6,7or8 or 1-30r4-60or 7-8;

n?is0,1,2,3;4,5,6, 7 or8; or 1-3 or 4-6 or 7-8;
nis0,1,2,3,4,56,7or8;or130r4-60r78;

n?is0,1,2,3,4, 56, 70r8; or 1-3or 4-6 or 7-8;

n*?is0,1,2,3,4,5,6,7or8; or 1-3 or 4-6 or 7-8;

n*is0,1,2,3,4,56, 7o0r8; or 1-3 or 4-6 or 7-8;

nis0,1,2,3,4,5 6,7 or8; or 1-3 or 4-6 or 7-8;

n®is0,1,2,3,4,5,6,7or8; or 1-3 or 4-6 or 7-8;

n*is0,1,2,3,4,56,7or8; or 1-3 or 4-6 or 7-8.

[000178] In certain embodiments, in the above formula (1)

Mt is methyl, ethyl, propyl-or phenyl;

M2 is methyl, ethyl, propy! or phenyl;

M3 is methyl, ethyl, propyl or phenyl;

Z! is methyl, ethyl, propyl or phenyl;

22 is methyl, ethyl, propyl or phenyl;

Z3 is methyl, ethyl, propyl or phenyl.

[000179] In certain further embodiments, n', n? or n*is 2, 3 or 4, and/or n', n* or n*is 2, 3 or
4 and/or n*, n? or n**is 2, 3 or 4,

[ooo180] In certain specific embodiments, an axitinib prodrug to be used in the implants
according to the present invention is selected from; axitinib-N-succinoyloxymethyl prodrug, axitihib»N~
mPEG-oxymethyl prodrug, including but not limited to axitinib-N-m(PEG)1-oxymethyl, axitinib-N-
m({PEG)z-oxymethyl, axitinib-N-m(PEG)s-oxymethyl, axitinib-N-m(PEG)s+-oxymethyl, or a salt or solvate
thereof, as shown below.

[oo0181] Axitinib prodmgs, especially prodrugs with a hydrophilic substituent as disclosed herein,

- may exhibit a higher solubility than axitinib free base. Such prodrugs may have a solubility that is at

least 2 times, at least 5 times, at least 10 times, at least 25 times, at least 50 times, at least 75 times,
at least 100 times, at least 150 times, at least 200 times, at least 250 times, or at least 500 times, or at
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least 1000 Bmes the solubility of axitinih free base, Without wishing to be limited by this theory, the
increased solubility of the axitinib prodrugs as discised hersin may result in a faster release of axitinib
fromt the implants according to the invention, as compared to comparative implants wherein the axitinib
that is present in the implant (such as axitinih free base) has a lower solubllity than the axitinib prodrugs.
[oa0182] Axitindb prodrugs for use in implants of the present invention may have a solubility in
PBS at pH 7.4 after 24 hours at 22 °C of at feast 50 pg/mL, or at least 90 ug/mL, or at least 150 pg/mL,
or at least 200 yg/mi.

{000183] The following are exemplary axtinib prodrugs to be used in implants of the present
rvention
o OH:
e O
o
s
SNH SO

axitinib-N-succinoyloxymethyl prodrug (total Mw: 516.57)
solubility in PBS at pH 7.2 to 7.4 after 24 hours incubation at 32 °C 217.4 ug/mL

| SNE YO

epatinib-N-m{PEQT-oxymethiyl prodrug (total Mw: 634.74)
solubility in PES at pH 7.2 1o 7.4 after 24 hours incubation at 22 *C: 99.37 pg/ml
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Axitinib-N-m{PEG)-oxymethyl prodrug. IUPAC Name: 3-Methoxy-propionic agid 6-{2-
methylcarbamoyi-phenyisulfanyl}3-({(E}2~ -pyridin-Z-ylvinyiindazok 1-yimethyl ester
{total Me: 502.28)

Aoitinih-N-m{PEG)z-oxymethy! pradrug, TUPAC Name:  3-(2-Methaxy-ethoxy S-propionic ackd &
{2-methylcarbamoyl-phenylsutfanyl)-3-{E)-2-pyridin-2-yl-vinyl}-indazol- 1-yimethyiaster
{total Mw: 546.63)

/lL\_‘h PN, N

PR LN
O T

s
NA‘N‘ I
i 3y
HN’»‘ ‘“\\\w‘g} »fj
N A =

o A e o
|I\ ) NH
L

aval
Axitinib-N-m{PEGQs-oxymethyt prodrug. IUPAC Name: 3-[2-(3-Methoxy-ethoxy-ethoxy}
propionic acd &-{2-methylcarbamoyt-phenvisulfanyl)-3-{{E)-2-pyridin-2-yi-vinyl}-indazol- 1-
vimethyt ester (total Mw: 520.68)

[oo0184] Exemplary syntheses and solubilities of axitinib prodrugs are disclosed in Examples
5.1 and 5.2. The solubilities of axitinib prodrugs are presented in Example 8.

{000185] Suitable axitinib prodrugs for use in the implants according to the present invention as
well as ther synthesls and properties are disclosed i co-pending international  application
PCT/US2023/035121 and in co-pending international application PCT/US2022/046750 {published as WQ
20237064578 ALY, which are ingorporated by reference, Further sultable axitinib prodrugs for use inthe
implarts according to the present invention are disclosed in US 2021/0078%70. Al of the axitinib
prodrugs disclosed in any of these refarences, but not Emited to these, are generally suftable for use in

the present invention.
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Solubility

{ooo186] The solubllity of the TKI, and in particular the solubility of axitinih in certain
embuodimeants of the present invention, is one of the factors that influences the release profile of axitinib
from an inplant according to the present invention. The solubility of axitinib free hase, in particular the
polymorph SAR-1, is relatively low in phiysiologic environment, of similar agueous sobvent systems such
as PBS, which limits the release rate of the drug from implants containing hydrogel where the release
is solubility and diffusion-drivan.

[000187] In particutar embodiments the present invention therefore relates to sustained release
bindegradable ocular implants comprising & TKI, wherein the solubiiity of the TKI, such as axitinib,
including any forms of axitinib as disclosed herein, is 0.3 pg/mbL or greater than 0.3 pyg/mt, such as at
least 0.4 ug/mL, or at least 0.5 pyg/mt, or at least 0.6 pg/mL, at least 0.7 ug/mL, at least 0.8 pg/mL, at
least 1 pg/ml, at least 2.5 pgfml, at least 5 yg/ml, at least 10 ug/mi, at least 20 ug/ml, at least 50
ug/nil, &t least 100 po/ml, af feast 150 yg/mil, or at least 200 pg/mlb in phosphate-buffered saline
{PES) at a pH of 2.2 to 7.4 and 37 °C after five days of incubation. A pH valug of 7.2 1o 7.4 as mentioned
herein includes the individual values of 7.2, 7.3 and 7.4, In particular embodimants of the present
invention, wherein the TKI is axitinib; the solubility of the axitinib used in the sustained release
bindegradable ocular implants of the invention is higher than the solubility of axitinib polymorph S&8-1,
such as at least 1.5 times the solubility of axitinib polymorph SAB-L, such as af least about 2 times the
sofubility of axitinib polymarph SAB-1, such as at least 2.3 times the solubility of axitinib polymorph SAB-
L

[O00G188] In particalar embodiments, the sofubllity of the TXKI such as axitinth o any and all
embodiments of the invention which refer to it 15 (L3 pug/mib or greater (such as at least (0.4 pgfml, or
at least 0.5 pg/mL, or at least 0.6 pg/mL, at least 0.7 ug/mi, at ieast 8.8 ugfmi, at least 1 pg/mi,; at
least 2.5 pg/mL, at least 5 pg/mL, at least 10 ug/ml, at least 20 pg/mi, at ieast 50 pg/mi, at least 100
pg/mi, at least 150 pg/mi, or at feast 200 pg/mb) in PBS at a pH of 7.2 ang 37 °C afer five days of
incubation. Axitinit forms (including axitinib polymaorghs, co-crystals and prodrugs as disciosed herein)
meeting any of these solubliity ranges thus have a higher solubility than axitinib (free base) polymorph
SAR-1, which has a solubility under these same conditions of around 0.2 pg/ml and below 0.3 pgfmt,
as shown i Example 8, which also contains detalls on the conditions of measurement of the solubility,
as well a3 Figure 17, Specifically, axitinib polymorph SAB-1 has an equilibrivny golubility in PBS aRer
five days at a pH of 7.4 and 37 °C of from about $.191 to about 0,252 po/mbL (measured by UPLC), or
of an average of about 0.223 ug/mi under these canditions, depending on its particle size, Le,, whether
ar not & s in micronized form {or the degree of migronization}). For sxample, non-micronized,
micronized, and super-micronized axitinih polymorph SAB-1 has an equiibrium solubility of about §.191,
about 0.226, and about (.252 pg/ml {measured by UPLC), respectively, in PBS after five days at a pH
of 7.4 and 37 °C, see Example 6. Polymorph IV is a particularly sultable axitinib polymorph for use in
the present invention in all s aspects. s solubifity is about two times the sohubility of e.g. polymorph

SAB-1, as disclosed hereinn {again, see Example 6 and Figure 17). Specifically, axitinib polymorph 1V
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has an eguilibriun solubiiity in PBS after § days at a pH of 7.4 and 37 C of about 0.43% ug/mbL
{measured by UPLLY, e.g. when in micronized form (as defined herain}, see Example 6. Thus, in certain
embodiments, the implants of the present nvention comprise axitinih polymorph IV, In certain
embodiments, at least 90%, such as at igast 85% by weight of the axitinib contained in an implant of
the invention Is axitinib polymorph IV,

{oo0189] Without wishing to be limited by this theory, any Increased solubility of axitinib {e.g. In
form of a particular prodrug, co-crystal or polymorgh) as disclosed hereln may result i a faster reléase
of axitinib from the implants accarding to the invention, as compared to comparative implants whergin
the axitindt that is present in the implant {such as axitinil free base, for exampie polymaorpht SAB-I) has
a lower solubility, This increase solubility may manifest iself in /7 Wit release tests as disclosed hersin
i1 a higher release rate (released amount of axitinib per day) on one or more days of the /n wiro test,
and/or a higher average release rate per day {as defined herein) aver a certain number of days, andfor
an increased cumulative amount of axitinib released over a certain period of time (such as one or more
days), andfor an increased sharefratio (In %) of the total amount of axitinib contained in the implant
released per day or over @ certain periad of Hime {any number of days), and/or an increased share/ratic
{in Y% of the 1otal released amaount of axitinih in a certain & vitro test,

[000190] Thus, providing an implant containing a TKI with an increased solubiiity constitutes 2
method of increasing the release rate per day and/or the average release rate per day over a certain
period of time, andfor the percentage of released TKI on one or more individual days, andfor the
cumulative percentage of released TKI {based on the total refeased TKI) over a certain period of time,
andfor the absolute amount of TKY released on one or more individual days or over a certain period of
time {ir vivo or in vitrg), Thus, the present invention also relates to such a method of increasing the
refease rate and/or the average release rate andfor the released amount of total TKI contained in the
implant and/or the released share of the total TKI containgd in the implant or the total TKI refeased

from an implant in a certain period of time, as compared to known implants containing TKIL
Amount/dose

{o00191] The TKI s present in the implants of the invention in-a range of doses. The amaunt of
TK contained in an implant is indicated hereln in the units “pg” or “mg” In case the TKI used according
10 the present invention is axitinib, the amounts/doses of axitinib indicated herein refer o the amounts
{in pg or mg, as the case may be) of axitinib free base, Including any (anhydrous) axitinib polymarphs
such as those that are further disclosed herein, particularly polymorph IV, In case axitinib salts, co-
crystals, derjvatives or prodrugs are used (which have g different maolecular weight than axitinib free
base), the amount indicated is the corresponding amount of axitinib free base, unless otherwise stated.
fo00192] The TKE, such as axitinib, is contained in the implant of the invention generally in a
range of doses of at least 150 pg, such as from about 150 pg to about 1000 pg, from about 150 pg to
about 900 yg, or from about 200 pg to about 808 pg, or from about 250 pg to about 700 pg, or from
about 300 to about 650 ug. Any TKE, such as axitinib, amount within these ranges may be contained in
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an implant of the invention. In case axitinib is used in a form other than the free base, an implant of
the invention may contain a dose that corresponds to the mentioned doses of axitinib free base. For the
purpose of the present disclosure, when falking about TKI, such as axitinib, doses contained in an
mplant, alt mentioned values are meant to inclade a variance of +25% and -20%, or a variance of +/-
1{0%.

{0001923] In certain particutar embodiments, doses of axitinit (which doses are meant to refer to
axitiniy free base, or the respective amount of another form of axitinib, such as an axitinils co-crystal or
prodrig correspanding to these recited amounts of axitinib free base) contained in an implant of the
frvention are:

- arange from about 120 pg to about 187.5 yg, or from about 135 pg to about 165 pg, or about
150 pg {i.e,, ihcluding a variance of +25% and -20%, or a variance of +/- 10% of 150 pg)

a range from about 240 pg to aboult 375 ug, or from about 270 pg to about 330 pg, or about
300 yg (e, including a vartance of +25% and -20%, or a variance of +/- 10% of 300 pg)

- arange from about 360 ug 1o about 562.5 ug, or from about 400 yg to about 500 ug, or from
about 4805 yg to about 495 pg, or about 450 ug (i.e., including a variance of +25% and -20%,
or a variance of +/- 10% of 450 pg)

- a range from about 480 pg to about 750 pg, or from about 540 pg to about 660 pg, or about
o030 ug {Le,, including a variance of +25% and -20%, or a variance of +/- 10% of 600 ug)

[000194] in one particlar embodinient, a dose of axitinib contained it one implant of the
invention is from 100 to 200 g, or about 150 pg. Infurther particuiar embodiments, the axitinib in such
implants is in the form of axitinib free base.

[000195] I ong particdar embodiment, @ dose of axitinlb contained in one implant of the
nvention is from 200 to 400 ug, such as from 250 to 350 pg, or about 300 pg. In further particular
ermbodiments, the axitinib in such implants is'in the formt of axitintb free hase.

[0001986] In one particular embodiment, a dose of axitinib contained in one implant of the
invention i from 300 to 600 pg, such as from about 360 pg to about 562.5 py, or from 400 to 500 pg,
or is about 450 ug. In further particular embodiments, the axitinib in such implants is in the form of
axitinils free hase,

[000197] In another particular embodiment, 2 dose of axitinib contained In one implant of the
nvention is from about 400 to BD0 ug, from about 480 ug to about 750 pg, or fram 500 to 700 ug, or
is about 600 pg. In further particular embodiments, the axitinib in such implants is in the form of axitinib
frae base.

{oon1o8] In ancther particular embodiment, a dose of axitinib contained in one implant of the
invention is from about 400 to 1000 pg, from about 480 g ¢ about 800 yg, from about 480 g o
about 750 pg, or from 300 to 700 yg, or is about 600 g, In further particular embodiments, the axitinib
in such implants is in the form of axitinib free base. In garticular embodiments, a target dose of axitinib,
such as axitinib polymarph IV, incan implant of the present invention is 600 pg, which means an actual
armount of = 20% and +25% thereof, L.e., from about 480 g to about 720 pg.

45



o
L

Ly2

b
A

WO 2024/215649 PCT/US2024/023688

[G00199] In one particular embodiment, a dose of axitinib contained in one implant of the
irwvention is from 200 to 1000 ug.

[000200] In particular embodiments, a dose of axitinib contained in one implant of the invention
is from about 250 t© about 750 pg, such as from abowt 300 to about 600 pg, such as from ahout 350
1o about 550 pg, such as from about 380 to about 520 pg, such as fram about 420 1o about 480 ug,
such as from about 400 to about 500 g, such as from about 420 to about 480 g, such as abput 450
g, In particular embodiments, a target (also referred to as Niabel™} dose of axitinib, such as axitinib
podymiorph IV, In gn implant of the present invention is 450 ug, which means an actust ampunt of ~
20% and +25% thereof, Le,, from about 380 ug to about 562.5 pg.

[000201] In most particutar embodimerds, an implant according to the presant invention containg
axitinih in the form of polymorph ¥ in a dose of from about 400 pg to about 500 pg, such as from
about 405 ug to about 485 pg, such as from about 410 pg to about 490 pg, or from about 420 g to
about 490 g, such as from about 420 pg to about 480 pg, such as from about 430 pg to about 480
i1g, such as from about 425 g to about 475 ug, such as from about 430 pg to about 470 yg, such as
from about 440 ug to about 460 yg, such as about 450 ug. In an implant of the present invention having
a nominal (2., theoreticalflabel) content of 450 ug or about 450 pg axitinib {specifically, axitinib
polymorph 1V}, the actual {assay) amount of axitinib contained In the implant may vary within the limits
of the ranges disclosed in the preceding sentence.

[000202] If axitinib is not 3 the form of the free base, but in the form of &.4. a co-crystal or
prodrug, one implant may contain an amount of such other axitinib form that corresponds to the
mentionad doses of axitinid free base.

[000203] The disclosed amaunts of TKL, such as axitindh, Including the mentioned variances, refer
10 both the final content of the active principie in the implant, as well as 1o the amount of active principle
used as a starting component per implant when manufacturing the implant. The total dose of the TKI,
such as axitinib, to be administered 10 a patient, may in certain embodiments be contained In two or
raore implants adiministered concurrently as further disclosed herein. The dose may also be contained
in an implant according to the invention that is a multi-filament implant, i.e., is made of several filaments

cenhined and optionally stretched and twisted ta form one composite strand as further disclosed herein.
TKI particies

[O0G204] The TKI, such as axitinib, is contained in the implant of the invention and is dispersed
or distributed in the hydrogs! that s comprised of a polymier network as further disclosed herein, In
certaln embodiments, the particles are hormogeneously or essentially hormogeneously dispersed in the
hydrogel. The bydrogel may prevent the particles from agglomerating and may provide a matrix for the
particles which holds them in the desired location in the eye while gradually relfeasing drug.

[000205] In certain embodiments of the invention, the TKI particles such as the axitinib particles
may be microencapsulated. The term “microcapsule” {also referred to as “microparticie”) is sometimes
defined as a roughly spherical particle with a size varying between e.g. about 50 nm o about 2 mm.
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Microcapsules have at least one discrete domain {or core} of aclive agent encapsulated in a surrounding
material, sometimes also referred 1o as a shell. One sultable agent (without limiting the present
disclosure to this} for microencapsulating the TK, such as the axitinib, if that is desired for the purposes
of the present invention, Is poly (adic-co-glycolic acid).

[O00206] In ather embodiments, the TKI particles comprise additional pompounds beside the TKIL
These may be for example ba processing aids, stabilizers, fillers, etc. Sometimes active agents arg
routinely stabilized by the supplier by adding minute amounts of &.4. an antioxidant or other stabilizer,
witich may also be the case for the TKI such as axitiniy particles as used herein,

{000207] However, in certain embodiments, the TKI particles such as the axitinib particies are
not microencapsulated and/or do not comprise any additional compounds, but are dispersed in the
hydrogel and thus in the implant of the invention as they ave, Le., as received from a supplier; L.e,,
without being further admixed to or adjoined with or microencapsulated by another material,
{000208] Iry one embaodiment, the TKI particles, such as the axitinib particles, may be miicronized
or gven nanonized particles. Micronization refess te the process of reducing the average dismeter of
particles of a solid material, Iy another embodiment, the TKI particles, such as the axitinib particles,
may not he micronized. In the composite materials field, particle size is known to affect the mechanical
properties when combined with a matrix, with smaller particies providing superior reinforcement for a
given mass fraction. Thus, 3 hydrogel matrix filled with micronized TKI particles may have improved
mechanical properties (e.g. brittleness, strain to fatlure, efc.) compared to a similar mass fraction of
larger TKI particles. Such properties are important i manufacturing, during implantation, and during
degradation of the implant. Micronization may also promiote a morg homogeneaus distribution of the
active ingradient in the chosen dosage form or matrix, The particle size distribution can be generally
measured by methods known in the ant, indluding sleving, laser diffraction or dynamic light scattering,
[000209] Without wishing to be bound by theory, the particle size of the TKT pariicles may
influence the release kinetics of the TKI from an implant according to the fovention. Particles with
reducad diameters may in cortain instances have inder afia higher dissolution and erosion rates, which
may in certain instances increase the rate of release from implants and thus increase the bioavailability
of the TKI in the desired tissue. Furthermore, smalier particles such as micronized particles, may have
a reduced tendency o agglomerate during manufacturing and processing operations, which ¢ould in
certain instances result in @ more homogenous distribution of the TKI particles within the hydrogel.
Additionaily, again without wishing to be bound by theory, when TKI particles are still vesiding in the
eye, £.g. in case the hydrogel has already completely dissolved before the complete TKI drugload has
been released from the implant, smaller particles could in certain instances have a lower tendency ©
agglomerate, and could also be clearad faster from the vitreous. This could be advantagecus for repeat
dosing, such as to avoid accumulation of uncleared TR partidles in the vitreous pver time.

{000210] In certain embodiments, the TKI, such as the axitinib, particles have a d80 particle size
of less than 10 pm, or less than 8 um, or less than 7 um, or 7.5 ym or less, or 6.5 ym or less, or 5 ym
or less, or less than 1 pm, or less than 0.5 pym, or less than 0.4 pym as determined by laser diffraction.
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[000211} In certain embodiments, the TKI, such as the axitinib, particles have a d50 particle size
of less than 5 um, less than 3 pym, less than 2.6 pm, less than 2 pm, less than 1.5 pm, less than 1 ym,
fess then .5 pm, less than 0.25 pm, or less than 0.2 ym, as determined by laser diffraction. In specific
emibodiments, the d50 particle size of the TKI particles, such as the axitinib particles, contained in an
implant of the invention is (.15 pm or less, as determined by laser diffraction. In the latter case, the
particles may be referred to harein 3s "nanonized particles”,

{ooo212] In certain embiodiments, the TKJ, such as the axitinib, particles have a d18 particle size
of less than 1 um, or less than 0.5 wm, or (.25 wm or less, or 0.2 um or less, or less than 0.1 pm as
determined by laser diffraction.

(000213} In specific embodiments, the TKI present in the implants of the invention is axitinib free
base {any polymurphic form as disclosed herein), wherein the axitinib particles have a d10 panticle size
of less than 8 pm, a d50 particie size of less than 28 ym, and/or a d80 particle size of less than 50 pm.
These particlas may sometimes be referred to herein as "non-micronized particles”.

foo0214] In other specific embodiments, the TKI present in the implants of the invention is
axitintb fres base (any polymiorphic form as disclosed herein, incuding axitinib polymorph 1Y), whersin
the axitinit particles have a di0 particle sive of less than 0.25 um, a 450 particie size of less than 3 um
or less than 2.6 pm, and a d90 particle size of fess than B pm or less than 8.5 um. These particles may
also he referred to herein as "micronized particles”. In particular embodiments; the particle size of
axitinib, particularly axitinib polymorph IV, contained in implants of the present invention, is as follows:
& d10 particle size of less than 0.25 pm, a d50 particle size of Jess than 2.6 yim, and a d90 particle size
of less than 8 um as determined by laser diffraction,

[000215] In pther spedific embodiments, the TKI present in the implants of the invention is
axitinib free base (any polymorphic form as disclosed herein), wherein the axitinib particles have 3 d10
particle size of less than 0.2 um, 8 d50 particie sive of fess than 1.5 g, and & d90 partidle size of fess
than 5§ pm as determined by laser diffraction. These particles may also be referred to herein as "super
micronized particles”.

[000216] In other specific embodiments, the TKI present in the implants of the invention is
axitinih free base (any polymarphic form as discosed herein, particularly including palymuorph TVY,
wherein the axitinih particles have a d10 particle size of less than Q.1 pm, & d50 particle size of less
than 0.2 ym, and a d90 particle size of less than 0.4 um as detsrmined by laser diffraction. These
particles may also be referved 1o herein as "nanonized particles”,

[000217] Generally, micronized TKI such ag axitinih particles may be purchased per specification
fram the supplier, or may be prepared e.g. according 1o an exemplary procedure for axitinih as disclosed
in WG 2016/183296 A1, Example 13: 1800 mi of sterile Water For Injection (WFI) is measured into a
2 L beaker and placed on a stir plate stirring at 600 RPM with a stir bar, creating a large WY vortex in
the center of the beaker. One 680 mb BD syringe containing axitinit in ethanol is placed on & syringe
pump which is clamped above the WFI beaker. A hypodermic needle (216G, BD) is connected to the
svringe and aimed directly into the center of the vortex for dispensation of the axitinib solution, The
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syringe pump is then run at 7.5 mb/min in order t0 add the axitinib solution dropwise 1o the WFI to
precipitate micronized axitinib. After micronization, the axitinib is filtered; e.g. through a 0.2 pm vacuum
fiiter and rinsed with WFL ARer fillration, the axitinib powder is collected from the filter e.¢. by using a
spatula and vacuum dried for an extended pevled of time, such as for about 12 or about 24 hours, in
arder to remove exgess solvent. Another exemplary methad of micronizing axitinib is disclosed in
Example 9 of WO 2017/091748, The described method of micronization is not limiting, and other
methods of miicronizing the active agent such s axitinib may egually bte used. The disclossed
micronization method (or othey methads) may alsa be used for other TKI than axitinib,

The polymer nebwork:

[000218] The sustained release biodegradable ocular implants of the present invention comprise
a hydrogel, and TXI particles dispersed within the hydrogel. The hydrogel provides for a steady release
of the active agent emibedded ity the bydroge] over time. In cartain embodiments, this is achieved by
one single material forming the hydrogel, such as by forming the hydroged from PEG precursors
according to the present invention as further disclosed hereiln, Without wishing to be bound by theary,
this steady release is achieved hfer afie because the release rate of the active agent from a hydrogel is
controlied by dissolution (and not by erosion or degradation/channel forming as in other matrix
materials, such as e.g. PLGA), and because release happens in all directions, Generally, hydrogels are
fnert as they do not interact or react with the physiclogical environmaent they are placed in, and have
good biccompatibility as they essentiafly do not change, or at least-do not significantly change, the local
pH in physiclogicat environment, such as in the eye. Furthermore, hydrogels have low rigidity and high
softness, which provides high compliance with the physical environment such as body tissue when
inserted into a human or animal body. This is particularly advantageous in the context of the present
application for injection/insertion of an Implant according 1o the prasent invention compising 2
hydrogel, such as a PEG hydrogel, within which TRI particles are dispsersad, into the vitreous humaor,
Gengrally, due to the softness of the hydroget of which the implant of the present invention is formed,
the possibility of irritation {including foreign body sensation) or of causing harm o ocular tissue such
a5 the reting, is greatly reduced,
{oo0219] One way of evaluating the stiffness or softness of an implant of the present invention
is for exampie by measuring #ts elastic modulus,
[oon220] In certain embodiments, the hydroge! may be formed from precursors having functional
groups that form crosstinks to create a polymer network. These crosslinks between polymer strands or
arms may be chenical {Le,, may be covalent bonds} andfor physical {such as ionic bonds, hydraphobic
association, hydrogen bridges etc.} in nature.
[oonz21] The polymer network may be prepaved from any precursors capable of forming a
nolymier network that i a hydrogel, either from one type of precursor or from two or more types of
precursors that are affowed t0 react. Precursors are chosen in consideration of the properties that are
desired for the resultant hydrogel, There are various suitable precursors for use in making the hydrogels,
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Generally, any pharmaceutically acceptable and crosslinkable polymers forming a hydrogel may be used
for the purposes of the present invention. The polymers forming the hydrogel may be homopolymers
ar copolymers. The copolymers may he random or block copolymers. The hydrogel and thus the
companents incorporatad into i, including the polymers used for making the polymer network, should
he physiologically safe such that they do not elicit e.g. an immune response or other adverse effeds.
Hydrogels may be formed from natural, synthetic, or biosynthetic polymers,

foon222] Natural polyniers may include ghycossminogiycans, polysaccharides {e.. dextran),
podyaminoacids and proteing or mpdures or combinations thereof,

{000223] Synthetlic polymers may generally be any polymers that are synthetically produced from
a vatriety of feedstocks by different types of polymerization, Including free radical polymerization, anionic
or cationic polymerization, chain-growth or addition polymerization, condensation polymerization, ring-
opening polymerization etc. The polymerization may be initiated by certain initiators, by light and/or
heat, and may be mediated by catalysts. Synthetic polymers may in certain embodiments be used to
lower the potential of allergies in implants that do not contain any ingredients from human or animal
arigin.

[000224] Generally, for the purposes of the present invention one or more synthetic polymers of
the following list {which is not intended to be limiting) may be used for forming a hydrogel in accordance
with the present invention: one or movre (identical or different) units of polvalkyiene glycol, such as
polyethyiene glycol (PEG), polypropylene glycl, poly(ethvigne glycol)-block-poly{propyiene glycol)
copolymars, polyethylene imine, polyaltkyl ethers, such as polyethylens oxide, polypropylene oxide,
polyacrylic acid, acrviate polymers, poly{electralyte complexes), starch-graft polymaers, polymaledc acid,
nolyvinylaming  polyacrylamide(s), poly(hydroxyethvi-methylacrylate)  (PHEMA),  polybuiviens
terephthalate {PBT}, pedyviny alcohod, poly{vinylacetate), potvl{vinylpyrrolidinons},
poly(vinyinyrrolidong) (PVR), polyglyeolic acid, polviactic acid {PLA), polylactic-co-giveolic acld (PLGA),
water-swellable Nevinyl lactams, ester-crossfinkad  polvglucan, polydioxanone, polytrimethylens
carbonate. These may be used alone or in combination, as the case may be, for forming a hydrogel.
Any polymer capable of forming a hydrogel and being biocompatible may be used for implants according
tothe present invention,

[000225] The polymers forming the hydrogel may be in the form of homopolymers, or of
copolymers, such as random or block copolymers. Any cambinations/mixtures of any of the mentioned
monomers can be used for forming a hydrogel, As the above list is not intended to be limiting, other
polymers/polymer combinations not specifically listed but capable of forming a hydrogel may equally be
used,

[000226] In the present invention, PEG polymers are particularly suitable for forming hydrogels
for the implants sccording to the present inwention, as further disclosed below. Thus, in certain
embodiments of the present invention, the hydrogel comprises a network formed by crosstinking PEG
units {L.e., is a PEG hydrogel). Specific PEG units that may be crosslinked to form the hydrogal according
1o the present invention are disclosed herein. However, hydrogels formed of polymer networks other
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than PEG, are also suitable for implants of the present invention if such other hydrogels provide
comparable or similar properties as the PEG hydrogels as disclosed herein. '

{000227} To form covalently crosslinked polymer networks, the precursors may be covalently
crosslinked with each other. In certain embodiments, precursors with at least two reactive centers (i’c;r
example, in free radical polymerization) can serve as crosslinkers. since each reactive group can
participate in the formation of a different growing polymer thaim

[000228] The precursors may have biologically inert and hydrophilic portions, e.g., a core. In the
case of a branched polymer, a core refers to a éontiguaus portion of a molecule joined to arms that
extend from the core, where the arms carry a funct%c’nai group, which is often at the terminus of the
arm or branch. Multi-armed PEG precursors are examples of such precursors and are further disclosed
herein below.

[000228] The precursors may have functional groups as further disclosed herein that can react
with each other, i.e., a first functional group capable of reacting with a second functional group. The
functional groups can react with each other, e.g., in electrophile-nucleophile reactions or are configured
to participate in other polymerization reactions. Nucleophiles that can be used for the present invention
may comprise an amine such as a primary amine, a hydroxyl, a thiol, a carboxyl, a dibenzocyclooctyne,
or a hydrazide. Eiectm;jhifes that can be used for the present invention may comprise succinimidyl
esters, succinimidyl carbonates, nitrophenyl carbonates, aldehydes, ketones, acrylates, acrylamides,
maleimides, vinylsulfones, iodoacetamides, alkenes, atkynes; azides, norbornenes, epoxides, mesylates;
tosylates, tresyls, cyanurates, orthopyridyl disulfides, or halides. Suitable electrophilic and nucleophilic
group-containing precursors to form the polymer network are further disclosed herein.

[000230]  Besides classical electrophile-nucleophile condensation reactions other chemical
reaction types based on e%ectmphi%és and nucleophiles may also be used in the present invention. For
example, precursors may be crosslinked via so-called 'cﬁckwchemistry reactions. Functional groups

suitable for click chemistry are those functional groups that enable click chemistry reactions such as

strain wbmoted alkyne-azide cycloaddition (SPAAC), also termed as the Cu-free click reaction, or inverse
electron demand Diels-Alder ligation (IEDDA) type click chemistry coupling reactions. An overview of
such types of reaction is given inH. C. Kolb; M. G. Finn; K. B. Sharpless (2001). "Click Chemistry:
Diverse -Chemical Function from a Few Good Reactions”, Angewandte Chemie International
Edition, 40 (11): 2004-2021), incarpdrated herein by reference. SPAAC and IEDDA coupling reactions
are bicorthogonal reactions with selective and quantitat;ve vields under mild c{mdit'ims that can occur
even inside of living systems without interfering with native biochemical processes. These click chemistry
reactions utilize a pair of functional groups that exclusively and éfﬂciently react with each other while
remain inert to naturally occurring functional groups. Suitable functional groups comprise moietieé
selected from the group consisting of alkyne, cycloalkyne such as a dibenzocyclooctyne (DBCO), or &
bicyc!o{ﬁ.lﬂ}—mnyﬁe (BCN), strained or terminal alkene such as norbornene, or a trans-cyclooctene
(TCO), azide or tetrazine (Tz).
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[000231] A hydrogel for use in the present invention can be made e.g. from one multi-armed
precursor with a first (set of) functional group(s) and another multi-armed precursor having a second
(set of) functional group(s). By way of example, a multi-armed precursor may have hydrophilic arms,
e.g., polyethylene glycol units, terminated with primary amines (nucleophile), or may have activated
ester end groups (electrophile). The polymer network according to the present irivention may contain
identical or different polymer units crosslinked with each other.

[000232] Certain functional groups can be made more reactive by using an activating group. Such
activating groups include (but are not limited to) carbonyldiimidazole, sulfonyl cﬁicride, aryl halides,
sulfosuccinimidyl esters, - N-hydroxysuccinimidyl - -ester, succinimidyl - ester, epoxide, aldehyde,
maleimides, imidoesters, acrylates and the like. The N-hydroxysuccinimide esters (NHS) are useful
groups fc;r"cmsstinking of nuc%eapﬁilit: polymers, e.g., primary amine-terminated or thiol-terminated
polyethylene glycols. An NHS-amine ¢rosslinking reaction may be carried out in aqueous solution and in
the presénce of buffers, e.g., phosphate buffer (pH 5.0-7.5), triethanclamine buffer (pH 7.5-9.0), borate
buffer (pH 9.0-12), or sodium bicarbonate buffer (pH 9.0-10.0). ' } '
[000233] In certain embodiments, each precursor may comprise only nucleophilic or only
electrophilic functional groups, so'iong as both nucleophilic and electrophilic precursors are used in the
crosslinking keact;on‘ Thus, for examptef if ‘a crosslinker has only nucleophilic functional groups such as
amines, the precursor polymer may have electrophilic functional groups such as N-hydroxysuccinimides.
On the m:hér hand, if a crosslinker has electrophilic functional groups such as sulfosuccinimides, then
the functional ;jo¥ymer may have nucleophilic functional groups such as amines or thiols. Thus,
functional polymers such as prqteins, poly (allyl amine), or amine-terminated di-or multifunctional
poly(ethylene giycai) can be also used to prepare the polymer network of the present invention,
[000234] In one embodiment a first reactive precursor has about 2 to about 16 nucleophilic
functional groups each (termed functionality), and a second reactive precursor allowed to react with the
first reactive precursor to form the polymer network has about 2 to about 16 electrophilic functional
groups each. Reactive precursors having a number of reactive (nucleophilic or electrophilic) groups as
a multiple of 4, thus for example 4, 8 and 16 reactive groups, are particularly suitable for the present
invention. Any number of functional groups, such as including any of 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12,
13, 14,15, or 16 groups, is possible for precursors to be used in accordance with the present invention,
while ensuring that the functionality. is suf"ﬁciefit to form an adequately crosslinked network. It is
particqiarly suitable if the molar ratio of nucleophilic groups in one precursor to the electrophilic groups
in the second precursor is about equal.

PEG hydrogels:

[00023'5} In certain embodiments of the present invention, the polymer network forming the
hydrogel contains polyethylene glycol (PEG) units. PEGs are known in the art to form hydrogels when
crosslinked, and these PEG hydrogels - are: generally biocompatible and therefore suitable for
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pharmaceutical applications e.g. as matrix for drugs intended to be administered to all parts of the
human or animal body.

{wmse} The PEG hydmgets are particularly suitable for forming an implant for insertion into
ocular tissue, such as the vitreous humor. They are soft and gentle to ocular tissue and therefore reduce
the potential for local irritation, uncomfortable feeling (such as foré&gn body sensation), or damage 1o
ocular tissue (such as retina). Furthermore, the PEG hydrogel provides for a steady release of the TKI
such as axitinib into the vitreous humor, and from there a steady delivery to ocular tissue such as the
retina and the choroid/RPE. The release of TKI such as axitinib from a PEG hydrogel is essentially
diffusion-controlled. Upon final biodegradation of the hydrogel (as further described herein) the
remaining TKI such as axitinib is released into the vitreous humor, where it is dissolved and further
delivered into ocular tissue to bridge the window until a new implant is administered. Implants according
to the present invention comprising a PEG hydrogel as described herein and axitinib, such as axitinib
polymorph IV as also further described herein, can be repeatedly administered. In certain embodiments,
a re-dosing period is about 6 to aobut 12 months, such as about 9 months in human patients.
[000237] The polymer network of the hydrogel implants of the present invention may comprise
one or more, i.e., idéntiz:at or different, multi-arm PEG units. They may have from 2 to 10 arms, or 4 to
8 arms, or may have 4, 5, 6, 7 or 8 arms, The PEG units may have a different or the same number of
arms. Any combination of multi-armed PEG precursors is possible. In certain embediments! the PEG
units used in the hydrogel of the present invention have 4 andfor 8 arms. In certain ;)amcuiar
embodiments, a combination of 4- and 8-arm PEG units is utilized.

[000238] The number of arms of the PEG used contributes to controlling the flexibility or softness
of the resulting hydrogel. For example, hydrogels formed by crosslinking 4-arm PEGs are generally
softer and more flexible than those formed from 8-arm PEGs of the same molecular weight. In particular,
if st’re’tching the hydrogel prior to or after drying as disclosed herein below in the section relating to the
manufacture of the implant is desired, a more flexible hydrogel may be used, such as a 4-arm PEG,
opticnally in combination with another multi-arm PEG, such as an 8-arm PEG as disclosed above.
[000239] In certain embodiments of the present invention, polyethylene glycol units used as
precursors have an average molecular weight in the range from about 2,000 to about 100,000 Daitons,
or in a range from about 5,000 to about 60,000 Daltons, or in a range from about 10,000 to about
60,000 Daltons, or in a range from about 10,000 to about 50,000 Daltons. In certain particular
embodiments the polyethylene glycol units have an average molecular weight in a range from about
10,000 to about 40,000 Daltons, or from about 15,000 1 about 40,000 Daltons, or from about 15,000
to about 30,000 Daltons or of about 15,000 Daltons or about 20,000 Daltons. PEG precursors of the
same average molecular weight may be used, or PEG precursors of different average molecular weight
may be combined with each other. Again} any combination of PEG precursors with any molecular weights
as disclosed herein is pnssibié. The average molecular weight of the PEG precursors used in the present -
invention is.given as the number average molecular weight (Mn), which, in certain embodiments, may
be determined by MALDL
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[000240] In a 4-arm PEG, each of the arms may have an average arm length (or molecular
weight) of the total molecular weight of the PEG divided by 4. A 4a20kPEG precursor, which is one
particular precursor that can be utilized in the present invention thus has 4 arms with an average
molecular weight of about 5,000 Daltons each. An 8a20k PEG precursor, which may be also be used in
the present invention, such as by itself or in addition to the 4&2{)RPEG precursor in the present invention,
thus has 8 arms each having an average molecular weight of about 2?509 Daltons. An 8a15k PEG
precursor, which may be also be used in the present invention, such as by itself or in addition to the
462(}3;PEG and/or the 8a20k PEG precursor, thus has 8 arms each having an average molecular weight
of about 1,875 Daltons.

[000241] Longer arms may provide increased flexibility as compared to shorter arms. PEGs with
longer arms may swell more as compared to PEGs with shorter arms. A PEG with a lower number of
arms also may swell more and may be more flexible than a PEG with a higher number of arms. In
certain particular embodiments, combinations of PEG precursors with different numbers of arms, such ,
as a combination of a 4-arm PEG precursor and an 8-arm precursor, may be utilized in the present
invention. In addition, longer PEG arms have hfgher melting temperatures when dry, which may provide
more dimensional stability during storage.

[000242] When refeﬁ*ing to a PEG ;érecursnr having a certain average molecular weight, sqch as
a 15kPEG- or a 20kPEG-precursor, the indicated average molecular weight (i“eu, a Mn of 15,000 or
20,000, respectively) refers to the PEG part of the precursor, before end groups are added (“zek"‘ here
means 20,000 Daltons, and “15k” means 15,000 Daltons ~ the same abbreviation is used herein for
other average molecular weights of PEG precursors). In certain embodiments, the average molecular
weight of the PEG precursors used in the present invention is given as the number average molecular
weight (Mn), which, in certain embodiments, may be determined by MALDI. The degree of substitution
with ‘end - groups as disclosed herein may be determined by means of H-NMR after end group
functionalization. '

[000243} In certain embodiments, electrophilic end groups for use with PEG precursors for
preparing the hydrogels of the present invention are N-hydroxysuccinimidyl (NHS) esters, including but
not limited to one or more of a succinimidylazelate (SAZ) group, a succinimidyladipate group (SAP), a
succinimidylglutarate group (SG), succinimidylglutaramide (SGA) group, a succinimidylcarbonate group
(8C), or-a sut:cinimidyisutcina{e group (S5S), particularly a succinimidylazelate (SAZ) group. PEG
precursors with different ones of these groups may be combined, such as SAZ and SG, for example.
[000244] In certain embodiments, nucleophilic end groups for reaction with electrophilic group-
containing with PEG precursors for preparing the hydrogels of the present invention are amine (denoted
as “NHz2") end gmupucontaining crosslinking agents, Thiol (-SH) end groups or other nucleophilic end
groups are'aiso possible. In certain embodiments, the nucleophilic group containing crosslinking agent
may be an amine, multi-arm amine or salt of any of these, or may be an amine-substituted PEG. In
specific embodiments, the nucleophilic group~containing crosslinking agent is trilysine, or a salt or
derivative thereof, such as trilysine acetate (TLA). In other specific embodiments, the nucleophilic
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group-containing agent is an amine-group containing multi-arm PEG precursor, such as 8a20kPEG-NH:
or a similar type of amine-group containing precursor with a different number of arms and/or differenit
molecular weight. )

[000245] In certain preferred embodiments, 4-arm PEGs with an average molecular weight of
about 20,000 Daltons and an electrophilic end group as disclosed above, such as an N-
hydroxysuccinimidy! (NHS} ester end group, and 8-arm PEGs also with an average molecular weight of
about 2{1,000 Daltons and with a nucleophilic end group as disclosed above, such as an amine (-NHz)
end group, are crosslinked for forming the polymer network and thus the hydrogel according to the
present invention.

[000246] Reaction of nucleophilic group-containing PEG units and electrophilic group-containing
PEG units, such as amine end-group containing PEG units and activated ester-group containing PEG
units, results in a plurality of PEG units being crosslinked by a hydmtyzahie linker having the formula:
S

Aot

wherein m is an integer from 0 to 10, and specifically is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. In one particular
embod%meﬁt, mis 6, e.g. in the case a SAZ-end group-containing PEG is used. Fora SAP-end group, m
would be 3, for a SG-end group, m would be 2 and for an SS-end group m would be 1. All crosslinks
within the polymer network may be the same; or may be different. Any t:ombinatign of crosslinks in the
polymer network are possible.

[000247] The same hydrolysable linker with the same meaning for m also results from the
reaction of activated ester-group containing PEG units and a multi-amine as the nucleophilic crosslinking
agent, such as trilysine or triinﬁne acetate,

{000248] In certain preferred embodiments, the SAZ end-group of PEG precursors is utilized in
the present invention. This end group may provide for increased persistence of the hydrogel in the eye.
The implant of certain embodiments of the present invention comprising a hycfmge! comprising PEG~
SAZ units is biodegraded in the eye, such as in the vitreous humor of a human eye, after an extended
period of time, e.g., from about 6 to about 12 months as further disclosed below, and may in certain
circumstance persist even longer. The SAZ group is more hydrophobic than e.g. the SAP-, SG- or SS-
end groups because of a higher number of carbon atoms in the chain (m being 6, and the total of
carbon atoms between the amide group and the ester group being 7), which makes this linker group
less prone to ester cleavage in 4aque0us (such as physiological) environment as compared to other,
shorter linker groups.

[000249] In certain particular embodiments, a 4-arm 20,000 Dalton PEG precursor is combined
with an 8-arm 20,000 Dalton PEG precursor, such as a 4-arm- 20,000 Dalton PEG precursor having a
SAZ group (as disclosed above) COmbined with-an 8-arm 20,000 Dalton PEG precursor having an amine
group (as disclosed above). These precursors are also abbreviated herein as 4a20kPEG-SAZ and
8a20kPEG-NH;, respectively. Thus, in cértain particular embodiments the polymer network according to

55



10

15

WO 2024/215649 PCT/US2024/023688

the present is a PEG hydrogel network formed by crosslinking 4a20kPEG-SAZ and 8a20kPEG-NH>. The
chemical structure of 4a20kPEG-SAZ is:
o]
, O O

Ra=CHy =0 CHﬁaC)'g CH g‘o N

Ry ‘(‘ P *}; {' a'); -
, 14

, )

wherein R represents a pentaerythritol core structure. The chemical structure of 8a20kPEG-NHz (with a

hexaglycerol core) is:
R-fo{-CHQCHZO }—CHch2 mNHz]
\ n

R = hexaglycerol core structure

8

In the above formulae, n is determined by the molecular weight of the respective PEG-arm.

[000250] Another possible PEG precursor with an electrophilic group is a 4a20kPEG-SG precursor.
A schematic chemical structure of 4a20kPEG-SG is reproduced below:

ol(O E/{/O 0
S

In the above formula, n is determined by the molecular weight of the respective PEG-arm.

[000251] In certain particular embodiments, the crosslinking agent (herein also referred to as
“crosslinker”) used is a low-molecular weight component containing nucleophilic end groups, such as
amine or thiol end groups. In certain embodiments, the nucleophilic group-containing crosslinking agent
is & small molecule amiine with a molecular weight below 1,000 Da. In certain embodiments, the
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nucleophilic-group containing crosslinking agent comprises two, three or more primary aliphatic amine
groups. Suitable crosslinking agents for use in the present invention are (without being limited to)
spermine, spermidine, lysine, dilysine, trilysine, tetralysine, poiylyéine, ethylenediamine,
polyethylenimine, 1,3-diaminopropane, 1,3-diaminopropane, diethylenetriamine,
trimethylhexamethylenediamine, 1,1,1-tris(aminoethyl}ethare, their pharmaceutically acceptable salts,
hydrates or other solvates and their derivatives such as tonjugates (as long as sufficient riucléophilic
groups for crosslinking remain present), and any mixtures thereof. A particular crosslinking agent for
use in the present invention is a lysine-based crosslinking agent, such as trilysine or a trilysine salt or
derivative. In particular embodiments of the present invention, the nucleophilic crosslinking agent for
use with the electrophilic group-containing PEG precursor(s) is trilysine or trilysine acetate (TLA)‘ QOther
low-molecular weight multi-arm amines may be used as well. The chemical structure of trilysine is as

follows:
NH, NH,
H,N N
(@) O
NH,
[000252] In certain embodiments, the molar ratio of the nucleophilic and the electrophilic end

groups reacting with each other is about 1:1, i.e., one amine group is provided per one SAZ group. In
the case of 4a20kPEG-SAZ and 8a20kPEG-NH: this results in a weight ratio of about 2:1, as the 8-arm
PEG contains double the amount of end groups as the 4-arm PEG. However, an excess of either the
electrophilic (e.g. the NHS end groups, such as the SAZ) end groups or of the nucleophilic (e.g. the
amine) end groups may be used. In particular, an excess of the nucleophilic, such as the amine-end
gmub contaihimg precursor may be used, i.e.; the weight ratio of 4a20kPEG-SAZ and 8a20kPEG-NH;
may also be less than 2:1. ,
[000253] Each and any combination of electrophilic- and nucleophilic-group containing PEG
precursors disclosed herein may be used for preparing the implant according to the present inverition.
For example, any 4-arm or 8-arm PEG-NHS precursor (e.g. having a SAZ, SAP, SG or SS end group)
may be combined with any 4-arm or 8-arm PEG-NH. precursor {or any other PEG precursor having a
nucleophilic group). Furtbermor&, the PEG units of the electrophilic- and the nucleophilic group-
containing precursors may have the same, or may have a different average molecular weight.
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Additional ingredients:

[000254] The implant of the present invention may contain, in addition to the polymer units
forming the polymer network as disclosed above and the active principle, other additional ingredients. -
Such additional ingredients are for example salts originating from buffers used during the preparation
of the hydrogel, such as phosphates, borates, bicarbonates, or other buffer agents such as
triethanolamine. In certain embodiments of the present invention sodium phosphate buffers
(s;i}eciﬁcaliy, mono- and dibasic sodium phcsphate} and/or sodium borate buffers are used. Any other
buffers known in the art may generally be used in addition to or instead of sodium phosphate and/or
sodium borate buffers in i}rder to provide a pH value of about 6.5 to about 8.5, i.e., around neutral.
The afore-said” applies for final combined solutions of electrophilic group-containing precursors and
nucleophilic-group containing precursors, such as for example a combined solution of 4a20kPEG-SAZ
and 8a20kPEG-NH;z in buffer. The individual precursor solutions may have pH values different from each
other, for example the electrophilic group containing precursor (such as 4a20kPEG-SAZ) may be
provided in a solution buffered to a pH of about 3.5 to about 5.5, and the nucleophilic group containing
precursor (such as 8a20kPEG-NH2) may be provided in a solution buffered to a pH of about 6.5 to about
8' . .

[000255] In a specific embodiment, the Smptant of the present invention is free of anti-microbial
preservatives or at least does not contain a substantial amount of anti-microbial preservatives (including,
but not limited to benzalkonium chioride (BAK), chiorobutanol, sodium perborate, and stabilized
oxychloro complex (SOC)).

[000256] In a further specific embodiment, the implant of the present invention does not contain
any ingredients of animals or human ckigiyn but only contains synthetic ingredients.

[000257] If an in situ gelation is desired in an embodiment of the invention, possible additional
ingredients may. be other ‘agents used during manufacture of the hydrogel, such as (without being
fimited to) viscosity-influencing agents (such as hyaluronic acid etc.), surfactants etc.

[000258] In certain embodiments, the implants of the present invention may contain a
visualization agent. In other embodiments, the implants of the present invention do not contain a
visualization agent. An implant according to the present invention can be visualized when residing in
the patient’s eye by imaging techniques such as slit lamp (biomicroscopy), which can be performed e.g.
by an -ophthalmologist. Another technique for visuaﬁzing an implant in the eye is ¢SLO (confocal
scanning laser ophthalmoscopy, sometimes also referred to as IR or OCT). For neither of these two
technicques a visualization agent such as a fluorescent agent is required.

[000259] Nevertheless, in case a visualization agent is used in the context of the invention, all
agents that can be conjugated with the components of the hydrogel or can be entrapped within the
hydrogel, and-that are visible, or may be made visible when exposed e.g. to light of a certain
wavelength, or that are contrast agents, may be used. Suitable visualization agents for use in the
present invention are (but are not limited to) e.g. fluorophores, Suitable visualization agents for use in

the present invention are (but are not limited to) e.qg. fluoresceins, rhodamines, coumarins, cyanines,
58



10

15

20

25

30

WO 2024/215649 PCT/US2024/023688

europium chelate complexes, boron dipyromethenes, benzofrazans, dansyls, bimanes, acridines,
triazapentalenes, pyreries and derivatives thereof, In certain embodiments the visualization agent is a
fluorophore, such as fluorescein or comprises a fluorescein moiety. Visualization of the fluorescein-
containing implant is possible by illumination with blue light and a yellow filter. The fluorescein
illuminates when excited with blue light enabling canfirmation of implant presence.

[000260] In certain embddimem:s, the nucleophilic group-containing crosslinking agent may be
bound to or be conjugated with a visualization agent, e.g. through some of the nucleophilic groups of
the crosslinking agent. Since a sufficient amount of the nucleophilic groups are necessary for
crosslinking, “cmjugated" or “conjugation” in general includes partial conjugation, meaning that only a
part of the nucleophilic groups are used for conjugation with the visualization agent, such as about 1%
to about 20%, or about 5% to about 10%, or about 8% of the nucleophilic groups of the crosslinking
agent may be conjugated with a visualization agent. In other embodiments, a visualization agent may
also be conjugated with the polymer precursor, e.g. through certain reactive (such as electrophilic)
groups of the polymer ;:;réwrsors.

Formulation:

[000261] In certain embodiments, implants according to the present invention comprise a TKI, a
polymer network made from one or more polymer precursors as disclosed herein above in the form of
a hydrogel, and optionally additional components such as salts etc. remaining in the implant from the
production process (such as phosphate salts used as buffers etc.). In particular embodiments, the TKI
is axitinib. In particular specific embodiments the axitinib is axitinib free base. In further particular
specific embodiments the axitinib is axitinib polymorph V.

[000262] The implants according to the present invention may have a composition (dry basis; in
% w/w) as follows: from about 10% to about 80%, or from about 20% to about 70% by weight TKI,
such as axitinib, and from about 10% to about 80%, or from about 20% to about 70% by weight
polymer units, such as PEG units.

[000263] ~In certain embodiments, the implants of the invention may have a composition {(dry
basis; in % w/w) as follows: from about 10% to about 40% by weight, or from about 15% to about
25% by weight axitinib, and from about 55% to about 75% b? weight, or from about 60% to about
70% by weight PEG units. In certain specific embodiments, the implants may have a composition ( wet
basis; in % w/w) as follows: from about 1% to about 8% by weight, or from about 2% to about 7% by
weight axitinib, and from about 5% to about 15% by weight, or from about 6% to about 10% by weight
PEG units. These compositions are particularly ‘applicable to implants according to the invention that
contain axitinib (i.e., axitinib free base in the form of any potymofph thereof, such as polymorph IV, or
in the form of e.g. a co-crystal or prodrug thereof) in an amount corresponding to 100 to 200 Hg, or
from about 120 g to about 187.5 pg, or about 150 pg axitinib free base. '
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[o00264] In certain other embodiments, the implants of the invention may have a composition
(dry'basis; in % w/w) as follows: from about 30% to about 50% by weight;, or from about 40% to about
57% by weight axitinib, and from about 25% to about 50% by weight, or from about 35% to about
45% by weight PEG units. In certain specific emhadiments, the implants may have a composition (wet
basis; in % w/w) és follows: from about 4% to about 14% by m'ight, or from about 7% to about 12% -
by Weight axitinib, and from about 5% to about 15% by weight, or from about 6% to about 10% by
weight PEG units. These compositions are particularly applicable to implants according to the invention
that contain axitinib (e, axitinib free base in the form of any polymorph thereof, such as polymorph
1V, or in the form of e.g. a co-crystal or prodrug thereof) in an amount corresponding to 200 to 400 pg,
or from about 240 g to about 375 pg, or about 300 pg axitinib free base.

[000265] In certain other embodiments, the implants of the invention may have a composition
(dry basis; in % w/w) as follows: from about 30% to about 70%, such as from about 40% to about
70% by weight, or frém about 45% to about 65% by weight, or from about 50 to about 60% by weight,
or from about 60 to 70% by weight axitinib (such as axitinib polymaorph IV), and from about 20% to
about 50% by weight, or from about 25% to about 45% by weight, or from-about 30% to about 43%
by weight, or from about 33% to about 43% by weight PEG units, or from about 25% to about 35% by
weight PEG units. In particular embodiments, an implant of the present invention comprising axitinib in
the form of axitinib polymorph IV in an.amount of about 400 pg to about 500 pg may have a composition
(dry basis; in % w/w) as follows: from about 60% to about 70% by weight axitinib and from about
25% to about 35% by weight PEG units.

[000266] In certain 5peciﬁc embodiments, the implants may have a composition { wet basis; in %
w/w) as follows: from about 5% to about 20% by weight, or from about 6% to about 12% by wéight,
or from about 6% to about 15% by weight, or from about 8 to about 10% by weight or from about 5.
to 17% by weight axitinib, and from about 4% to about 12% by weight, or from about 5% to about
10% by weight, or from about 6% to about 8% by weight PEG units. In particular embodiments, an
implant of the invention may have a mm{}ésitien (dry basis: in % w/w) as follows: from about 30% to
about 70% axitinib and from about 20% to about 50% PEG units. In particular embodiments, an implant
of the invention may have a composition (wet basis; in % w/w) as follows: from about 5 to about 17%
axitinib, and from about 4 tcy about 12% PEG units. These compositions are particularly apptiéabfe to
implants according to the invention that contain axitinib (i.e., axitinib free base in the form of any
polymorph thereof, such as polymorph 1V, or in the form of e.g. a co-crystal or prodrug thereof) in an
amount corresponding to 200 to 1000 ug, 300 to 1000 pg, 300 to 600 pg, or from about 360 ug to
about 562.5 ug, or from about 400 to about 500 ug, or to about 450 g axitinib free base.

[000267] In particular embodiments, implants of the invention may have a composition ( dry basis;
in % w/w) as 'fcﬁc}ws: from about 50% to about 70% by weight axitinib (specifically, axitinib polymorph
1V), and from about 25% to about 45% by weight PEG units, specifically PEG units obtained from
crosslinking 4a20kPEG-SAZ with 8a20kPEG-NH,. These implants may have a composition ( wet basis; in
% wiw) as follows: from about 7% td about 17% by weight axitinibf (specifically, axitinib polymorph
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W), and from about 5% o about 10% by weight PEG units, spedifically PEG units obtained from
crosstinking 4a20kPEG-SAZ with 8a20kPEG-NH:. These composition ranges are particularly applicable
1o implants according to the invention that contain axitinib, specifically axitinib polymorph 1V, in an
amount of from abowt 360 pg to about S862.5 pg, or from about 400 pg to about 500 g, or of about
450 pg. Exemplary implants according to these embodiments of the present invention are presented in
Table 1L in the Examples section,

[o00268] In certain other embodiments, the implants of the invention may have a composition
{dry basis; in % wiw) as follows: frony about 30% to abnut 80% by wedght, or fresn about 50% to about
0% by weight, or from about 55% to about 70% by weight axitinih, and from about 20% to about
0% by weight, or from about 20% to about 50% by weight, or from about 5% to about 35% by
welght PEG units. In certain spedific embodiments, the implants may have a composition {wetbasls; in
% wiw) as follows: fram about 10% to about 229% by welght, or from about 12% to abogt 18% by
weight, or from about 14% 1o about 17% by weight axitinib, and from about 2% o about 12% by
weight, or from about 4% to about 10% by weight, or from about 5% to about 8% by welight PEG
units. These compasitions are particularly applicable to implants according to the invention that contain
axitinib {i.e., axitinlb free hase in the form of any polymaorph thersof, such as polyvmorph IV, or in the
form of e.g. a co-crystal or prodrug thereof} in an amount corresponding o from 200 1o 1000 yg, 300
to 1000 ug, 300 1o 800 wg, or from about 480 ug to about 750 pg, or from about 540 pg to about 660
4G, or about 600 pg axitinih free base,

[000269] In certain other embodiments, wherein an implant of the invention comprises at least
two filaments, such as from 2 to 10, or from 3t 7 flaments, the implant, or any of the filaments of
which i is composad, may have a composition {dry basis; in % w/w) as follows; from about 30% ©
about 70% by weight, or from about 30% to about 60% by welght axitinib, and from about 20% o
about 60% by welght, or from about 30% to about 60% by weight PEG units. In certain spedific
embodiments, whergin an implant of the invention comprises at least two fllaments, such as from 2 o
18, or from 3 to 7 filaments, the implant may have a composition {wet basis; i % wiw} as follows:
from about 5% to about 20% by weight, or from about 5% to about 15% by weight axitinily, and from
about 3% to about 20% by weight, or from abait 5% to about 10% by weight PEG units.

[o00270] in certain other embodiments, wherein an implant of the invention has a Cross-sectional
geomelry that is not round o oblong, in particular 2 oross-sectional geometry that Is oross~or star-
shaped; including but not imited to S-arm star shaped, the implant may have a composition {dry basls;
in 9% w/w} as follows: from about 30% to about 0% by weight, or from about 40% to about 70% by
weight axitinib, and from about 20% to about 60% by weight, or from about 20% to about 40% by
weight PEG units. In certain specific embodiments, wherein an implant of the invention has a oross-
sectional geometry that Is not round or ablong, in particular a cross-sectional geometry that is cross-or
star-shaped, including but not limited to 5-arm star shaped, the implant may have a composition {wef
basis; in % wiw) as follows: from about 5% to about 20% by welght, or from about 8% 1o about 18%
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by weight axitinib, and from about 3% to about 20% by weight, or from about 5% to about 10% by
weight PEG units,

[000271] In certain embodiments, on a dry welght basls the axitinib to PEG ratio it an implant
accarding o the invention may be from about 1:1 to about 3:1, In certain embodiments, the maximum
amountt of drug within the formulation is about two tmes the amount of the polymer {e.g., PEG) units,
but may be higher In certain cases, as long as the mixture comprising, &.49., the precursors, buffers angd
drug (in the state before the hydrogel has gelled complately) can be uniformly cast into a mold or tubing
{in case the implant gccording to the invention is produced by wet casting as further disclosed herein),
{000272] In certain embodiments, the balance of the implant in its dried state (e, the remainder
of the formulation when TKI, such as axitinit, and polymer uniis, such as PEG units, have already been
taken account of) may be salts remaining from huffer solutions as disclosed above. In certain
embodiments, such salts are phosphate, borate ar (bicarbonate salts. In one embodiment the haffer
salt is sudium phosphate {(mono- and/or dibasic).

{000273] In certain embediments, a solids content of about 10% to about 50%, or of about 25%
to about 50% {w/v) (wherein “sufids” mieans the combined weight of polymer precursor(s), salts and
the drug in solution/suspension) may be utilized in the wet compasition when forming the hydroagel for
the implants according to the present invention by wet casting as further disclosed herein, Thus, in
certain embodiments, the total solids content of the wet hydroge! composition to be cast inte a mold or
tubing i order to shape the hydroge! may be no morg than aboul 60%, or no more than about 50%,
or no more than about 40%, such as equal to or lower than about 35% (w/v}. The content of TRY, such
as axitinily, may be no move than about 40%, or e more than about 30%, such as enual to or fower
than about 25% {w/v) of the wet composition. The solids content may influence the viscosity and thus
may also influence the castability of the wet hydrogel camposition.

[oa0274] In certain embodiments, the water content of the hydrogel implant in 8@ dry
{dehydrated/dried) state, e.q. prior to being loaded into a needle, or when already loaded in a needle,
may be very fow, such as not more than 1% by weight of water. The water content may in certain
embodiments also be lower than that, possibly not more than 0.25% by weight or even not more than
0.1% by weight. In the present invention the term “implant” is used to refer both to an implant i a
hydrated state when it cortaing water {e.g. after the implant has been (relhydrated once administered
W the eye or otherwise immersed into an agueocus environment) as well as to an implant in its dry
{dried/dehydrated) state, &.g., when it has been dried 1o a low water content of e.g. not more than
about 19 by welght or when the preparation results in such a low water content implant without the
necessity of a drying step. In certain embodiments, an implant in its dry state is an implant that after
mroduction is kept under inert nitrogen atmosphere {containing less than 20 ppm of both oxygen and
moisture) i 3 glove box for at least about 7 days prior 1o being loaded into a needie. The water contant
of an implant may be e.g. measured using & Karl Fischer coulometric meathod.

{000275] In certain embodiments, the total weight (also referred 1o hereln as "total mass™) of an
fmplant according to the present invention in its dry state may be from about 200 yg {(le., 0.2 mg) ©
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about 1.5 mg, or from about 400 g to about 1.2 mg, or from about 500 ug to about 1 my. In particular
embodiments, the total weight of an implant according to the present invention in its dry state is from
about 0.6 mg to abowut 1 mg, such as fram about 600 ug to about 900 pg, or is between about 600 wg
and about 900 ug, such as from about 700 g to about 875 pg. In case an implant is a composite (multh-
fiament) implant, the total weight of the composite implant may be higher, depending on the number
of individual flaments of which it is composed, and their total weights, In particular embodiments, when
the TKI in the implant is axitinib, such as axitinib polymorph IV, and is present in a dose of frony about
400 to about 500 ug, such as fram gbout 405 1o about 495 ug, such as from sbout 410 1o about 490
g, and wherein the axitinib particles are micronized particies as defined hereln, the total weight of the
implant ray by from about 0.6 toabout 1 mg, or hetwesen about 0.6 and about 0.9 myg, and the hydrated
surface area (as defined herein) of such an implant may be at least 16 mm?, such as from 16.0 to 23.8
mm2,

foon27s] Iy certain embodiments, an implant according to the present invention iy its dry state
may contain from about 200 pg to about 1000 pa TKI, such as axitintb, per mm?® {Le.,, per 1 mny® volume
of the dry implant). In certain specific embodiments, an implant according © the present invention in
fes dry state may contain from about 200 pg to about 300 g axitinih per mnt®, .. in case the implant
containg axitinib in an amount of from about 160 pg to about 250 ug. In certain other specific
embodiments, an implant according to the present invention in its dry state may contain from about
SO0 pg to about BOO pg axitinib per m?; e.4. in case the implant contains axitinib in an amount of from
about 488 pg to about 750 pa.

fop0277] The implants of the present invention may thus have different densities. The densities
of the final implants (Le, in thelr dry state) may be contralled and determined by various factors,
including but not limited to the concentration of the ingredients in the wet composition {in case of wet
casting) when forming the hydrogel, and certain conditions during manufacturing of the implant. For
example, the density of the final implant in certain embodiments can be ngreased by means of
sonication or degassing, e.g. using vacuum, at cerfain points during the manufacturing protess. In
certain embodiments, the density of implants produced by means of hot melt extrusion may be higher
than the density of comparabde implants (it terms of thelr content of TKY and polyimer, respectively)
produced by means of wet casting.

{000278] In certain embodiments, implants according to the invention contain a therapeutically
effective amount of TKI such as axitinib for release over an extended period of time, but are nevertheless
refatively small in length and/or diameter. This is advantageous both in terms of ease of administration
{injection) as well as in terms of reducing possible damage to ocular tissue and reducing 8 possible
impact of the patient’s vision while the implant is In place, The implants of the present invention combing
the benefits of a suitably high dose of the TKI (fe,, a therapeutically effective dose adjusted 0 a
particular patient’s need) with a relatively small implant size. Furthermore, the implants of the present
invention achieve a relatively high rate of release of the TKI, particularly in the early phases of the
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release, i.e., during an initial period of time after administration {or, in case of in vitro release tests,
during an initial period of time after start of the test).

[000279] Exemplary implants of various aspects of the present invention are disclosed in the
Examples section {including prophetic examples of implants),

Dimensions of the implant and dimensional change upon hydration through stretching:
Single implant:

[000280} The dried implant may have different geometries, depending on the method of
manufacture, such as the use of a mold or tubing o which the mixture comprising the hydroget
precursors including the TKI is cast prior to complete gelling (in case a wet casting method as disclosed
herain is used for manufacturing the implant), or depending on the shape and dimensions of the die
through which the melt mixture of polymer precursors and TKI prepared ina hot mell extrusion progess
{as also disclosed herein) is expelied,

[000281] The implant according to the present invention may also be referred (0 herein as a
“fiber” {Hwhich term is used interchangeably herein with the term “rod”), wherein the fiber is an object
that has in general an glongated shape. The implant {or the fiber) may have different geometrigs, with
specific dimensions as disclosed herein. The implant {or the fiber) is an elongated obiject that generally
has a length and a width, wherein the width is the largest cross-sectional dimension of the slongated
object and the length is the longest elongation of the object. Generally, in implants of the present
rwvention the length is longer than the width,

[000282] It one embodiment, the implant is cylindrical or has an essentially cylindrical shape. In
this case, the implant has a round or an essentially round cross-section. It has a length and a
width/diameter. In other embodiments of the invention, the implant is norn-oylingrical, wherein the
implant is optionally elongated in its dry state,

{000283] Whether cylindrical or narn-cylindrical, the length of the implant is generally greater than
the width of the implant, wherein the width (also referred to as “diameter” in implants with a round or
essentially round Cross-section) s the largest cross-sectional dimension that & substantially
perpendicuyiar to the langth, The langth is generally the longest elongation of an implant. I certain
embodiments, the width {or diameter) of an Implant of the invention may be about 0.1 mm 1o aboat
8.5 mm in its dried state. Various geometries of the outer implant shape or its cross-section may be
used in the prasent invention. For exampie, instead of a round diameteyr fiber (L., 8 tylindrical implant},
also a cross-shaped fiber {i.e,, wherein the cross-sectional geometry is cross-tike} may be used, Other
cross-sectional geometries, such as oval, oblong, elliptical, quadrangular, square, diamond-shaped,
cross-shaped, triangulay, star-shaped {stars with any number of arms), or asterisk-shaped {(again, with
any number of arms) etc. may generally be used, The implant may also be in the form of a thin-film or

gear-shaped.
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[000284] The gross-sectional geometry of an implant also determines it hydrated surface area.
For example, implants that have a cross-shaped or star-shaped cross-sectional geometry have an
increased hydrated surface area as compared o implants of the same length but with a round or oval
cross-section, The hydrated surface area of an implant is calculated for the purposes of the present
invention from the hydrated dimensions of the implant as measured in phosphate-buffered satine (PBS)
atapHof 7.2t0 7.4 and 37 °C after 24 hours,

fonn28s] in one aspect of the present invention, an implant has a hydrated surface area {as
defined herain) of at least 25 mnyd, such as from 25 mn? 0 100 mn?, or from 29 mwn? to 60 mm In
this aspect of the present invention (e, wherein the hydrated surface area is at least 25 mm?), the
TKI such as axitinih may have any solubifity, Le,, may have a solubliity of greater than 0.3 yg/mi, such
as greater than 0.4 pg/mil, or may have a solubifity of 0.3 pg/mi or lower, as measured in phosphate-
buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation.

[000288] Iy another aspect of the present invention, an implant can have gy hydrated surface
area as long as the solubdiity of the TKI, such as axitinib, contained therein is greater than 0.3 pg/mi,
stch as greater than 0.4 pg/mi as measured in phosphiate-buffered saline (PES) atapH of 7210 74
angd 37 °C after five days of incubation {as disclosed hersin). In embodiments of this aspect in which
the TKI such as axitinibh has the mentioned greater solubility, including but not limited to embodiments
wherein the TKI is axitinib in the form of polymorph 1V, the hydrated surface area of the implant (as
defined herein) may be least 10 mm?, such as at least 15 mm?, such as at least 16 mm?, such as at
lmast 19 mmd, or at least 25 mm?, advantageousty from 15 mm? to 100 mm?, or from 15 mm? to 90
e, or from 16.0 may? to 25.80 sun?, or from 16,0 num® to 23.0 mmy?. Alternatively, if the solubility of
the TKI, such as axitintb, contained in an implant of the present invention is greater than 0.3 yg/ml as
measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation
{as disclosed herein}, the hydrated surface arga of the implant may be from 19 mm? to 90 mm?, or from
25 mm? to 90 mnt as measured in phosphate-buffered salfine (PBS) at a pH of 7.2 to 7.4 and 37 °C
after 24 hours of incubation. In particular embodiments, the hydrated surface area of an implant of the
present invention of any of the two just mentioned aspects may be from 25 mm? to 90 mm? or from 25
man® to 40 mim® as measured in phosphate-buffered saline (PBS) at a pi of 7.2 to 7.4 and 37 °C after
24 hours of incubation,

{0D0287] In specific emboidiments of the invention, whersin the solubility of the TKI, such as
axitinib, contained in the implant is greater than 0.3 pg/mlb as measured in phosphate-buffered saline
(FBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and in case the implant is @ single-
stranded implant, the hydrated swrface area may be from 10 mm? to 60 mmy, such as from 15 mm? to
40 ¥, or from 16,0 mm® 1o 25.0 mm?, or from 16.0 mm? 1o 23.0 mn¥, as measured in phosphate-
buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of incubation in case the implant’s
cross-section is round or essentially round {i.e., in case the implant has & oylindrical or sssentially
gylindrical shape), In case the implant’s cross-section has an shape with "arms”, such as a ¢ross shape
{4 arms) or a star shape (5, 6 or more arms), the hydrated surface area may be from 30 mm? to 80
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mm? as measured in phosphate-buffered saline (PBS} at a pH of 7.2 to 7.4 and 37 °C after 24 hours of
incubation.
[000288] The hydrated surface area of an implant s oalculated from the respective hydrated
dimensions of an implant as defined hersin {i.e., as measured in phosphate-huffered saline (PBS) at &
pH of 7.2 to 7.4 and 37 °C after 24 hours of incubation), hy means of the formula for calculating the
surface area of the respective geomeatrical body, e.¢. a cylinder in case of a oyindrical implant, whose
surfaca area 15 A = Zarh + 2a0? {with h being the height, Le., the length of the oylinder, and r being the
radius, ie., haif the diameterfwidth of the covlinder). The hydrated dimensions (length and
diameterfwidth} of an implant thus determine ’s hydrated surface area which infer afs controls the rate
of release of the active agent from the implant. Very generally sald, a larger surface area provides for
& faster release {if the drug/fthe solubiiity of the drug and the implant composition stays the same).
[aa0289] In case of multi-filament implants as further disclased herein, the hydrated surface area
of the composite implant is the sum of the hydrated surface area of the filaments, e.g. the hydrated
surface are of one filament multiplied by the number of filaments in case the filaments aff have the
same dimensions (as the filaments are intended to unfurt upon contact with physinlogical environment
as further disclosed herein). In case the filaments have different dimensions, the hydrated surface ares
of the composite implant is the sum of the hydrated surface are of all filamerds.
{00280} In case of other geometries of implants, such as pther cross-sectional geometries, again
the respective hydrated dimensions have to be taken for calculating the hydrated surface area, For
example, for a S-arm star-shaped cross-sectional geometry of an implant, the hydrated surface area is
calculated as shown in Figure 3 by the following formudae:
“surface arsa end face” = am width x arm length » 5 + center?
hydrated surface area {also referred to a5 total implant surface area) =
perimeter X implant length + 2 x "surface area end fage”
[000291) The “arm width” is the width of each armi; the “arm fength” is the length of each arm,
and the "center” is the cross-sectional dimension of the centerpiece. Irregular multiple-arm shapes may
also be used, and their hydrated surface area may be calculatesrt correspondingly.
[000292] In certain ambodiments, the ratic between the hydrated surface area as defined herain
angd the amount of TKI contained in the implant multiplied by 1090, ie., (hydrated surface area / TKI
amount) X100, may be at east 2, such as at least 3, or al least 5, or may be from about 2 to about 18
mm¥/ug.
{ooo293] Generally speaking, a larger hydrated surface area provides for an increased rate of
refease of the APT from an implant {within certain fimits). Increasing the hydrated surface ares by either
using a different cross-sectionat geometry or by &.g. combining multiple filaments into one combined
strand as further disclosed hereln {s ancther method of increasing the release rate per day andfor the
average release rate per day over a certain period of time, and/or the percentage of releaserd API on
one or more individual days, and/or the cumulative percentage of released AP (hased on the total

released API or based on the total contained API) over & certain peviod of time, and/or the absolute
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amount of APl released on one or more individual days or dver 3 certaln period of time (& vivoor in
vitrgy. Thus, the present invention also relates to such a method of increasing the release rate andfor
the average release rate andfor the released amount of total TKI containgd In the implant andfor the
refeased share of the total TRI contained in the implant or the total TKI released from an implant in 3
certain period of tme, as compared 10 known Implants containing TXI, by increasing the hydrated
surface area of the implant.

[on0294] In certain embodiments, the fiber may also be twisted or colled, both i case of a single-
strand as well as in case of 3 multi-filament fiber as disclosed herein. In other embodiments, the fiber
is ingar,

[000295] In embodiments where the implant is administered to the eye by means of a needle,
the dimensions of the implant {l.e., its length and diameter/width) and its gross-sectional geometry
st be such as fo enable loading the implant into a needie, particularly a fine-diameter needie such
as a 25-gauge, or 26-gauge, or I7-gauge, or 30-gauge needie as further disclosed herein, Particularly
suitable implant sizes are those thet fit into a 25-gauge needle. The dimensions of the iraplant in its dry
state, in particular itg width, are thus of relevance when it comes to selecting an approprigte needie for
injecting the implant into the eye, such as the vitreous humor, A small needle diameter generally meang
a lower potential for irritation and tissue trauma upon injection.

[0002986] The polymer network, such as the PEG network, of the hydrogel implant according to
certain embodiments of the present invention may be semi-orystaliine in the dry state at or below room
temperature, and amorphous i the wet state. Bven ity the stretched form, the dry implant may be
dimensionally stable at or below room temperature, which may be advantageous for inading the implant
into the needle and for quakty contral.

{00D297] Upon hydration of the implant in the eye (which can be simulated by immersing the
mplant into PBS, pH 7.2 to 7.4 at 37 °C for 24 hours) the dimensions of the implant according to the
invention may change: for example, the diameter of the implant may increase, while its length may
decrease or at least may stay essentially the same. An advantage of this dimensional change is that,
while the implant in its dry state is sufficiently thin to be loaded into a fine diameter needle (such as a
25~ ar 27+, or invsome cases even a simaller diameter needle, such as a8 30-gauge needle) to be injacted
inte the eve, onge it has been placed in eye, e.g., in the vitreous humar, the implant may become
shorter to batter fit within the limited, small volume of the sys. The needies used for injection of the
implants of the present invention as disclosed herein, such as the 25- or 27-gauge nesdles in certain
embodiments, are small in diameter {(and 2.g. may have an inner diameter of about 0.4 mm). As the
implant aiso softens upon hydration, injuries of any ocular issue may be prevented or minimized even
when the implant comes into contact with such tissue. In cerain embadiments, the dimensional change
is enabded at least in part by the “shape mamory” effect introduced into the implant by means of
stretching the implant in the longitudina! direction during #ts manufaciure {as also disclosed below in
the section "Method of manufaciure™). In certain embodiments, the stretching may either be performed
inv the dry or in the wet state, Le., afier drying the hydrogal implant, or befare drying. It is noted that if
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no stretching is performed, and the hydrogel implant is only dried and cut into & desired length, the
implant may increase in both diameter and length upon hydration.

[ooo298] In pre-formed dried hydrogels, a degree of molecudar orientation may be imparted by
“dry-stretching” the material then aliowing i to solidify, promoting crystalization and locking in the
maolecudar onentation. This can be accompiished in certain embodiments by drawing the material
{optionally white heating the material to a3 temperature above the melting point of the crystallizable
regions of the material), then allowing the crystaliizable regions to orystallize. Alternatively, in certain
embadimeants the glass transition temperatire of the diied hydrogel can be used ta lock in the molecular
ottentation for polymers such as PVA that have a suitable glass transition temperature, St another
alternative is 1o streteh the gel prior to complete drying (also referred 1o a8 "wet stretching™) and then
drving the material while under tension. The molecular orientation provides one mechanism for
anisotropic swelling upon introduction into a hydrating medium such as the vitreous. Upon hydration
the inmyplant of certain embodiments will swell only in the radial dimension, while the length will either
decrease or be essentially maintained. The term Tanisotropic swelling” means swelling preferentially In
ane direction as opposed ta another, as in a ovlinder that swells predominantly in diameter, but does
not appreciably expand {(or does even contract) in the longitudinal dimension.

[000299] The “ocking in® of the molecular orientation is reversible upon {redhydration, The
degree of dimensional change upon hydration may depend fnfer alia on the stretch factor. As an
example, stratching at e.g. a low stretch factor of around {e.g. by means of wet stretching} mav have
@ less pronounced effect or may not change the length during hydration to @ large extent. In contrast,
stretching at a higher stretch factor of about 1.5 or move, such as about 2 or more may result in a
markedly shorter length digring hydration. Stretching at a high streteh factor of 4 {e.g. by means of dry
stretching) could result in 3 much shorter length upon hydration (such as, for example, 3 reduction in
fength from 15 o B mmj, No streiching may result in certain instances in @ maintenance or even an
increase of the implant length upon hydration. One skilled in the art will appreciate that other factors
besides stratching can also affect swelling behavior.

[000300] In one or more embodiment(s), the implants of the present invention are treated by
wet stretching at a streteh factor of about 115 to abuut 5, or a stretch factor of about 1 to about 4, or
a stretch factor of about 1.3 to about 3.5, or a stretch facior of about 1.7 0 about 3, ar a stretch factor
of about 2 to about 2.5, In particular embodiments, wet stratching is performed with a stretch factor of
from about 1.3 to about 1.5,

[000301] Among other factors influencing the possibility to stretch the hydrogel and o elicit
dimensional change of the implant upon hydration is the composition of the polymer network. In the
case PEG precursors are used, those with a fower number of arms (such as 4-armed PEG precursors)
contribute in providing a higher flexibility in the hydrogel than those with a higher number of arms {such
as §-armed PEG precursors). If a hydrogel cantains more of the less flexible components {e.g. a higher
amount of PEG precursors containing a larger number of arms, such as the S-armed PEG units), the
hydrogel may be firmer and 1ess easy to stretch withaut fracturing. On the other hand, a hydrogel
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containing more flexible components (such as PEG precursars containing a lower number of arms, such
as 4-armed PEG units) may be easier to stretch and softer, but may also swell more upon hydration.
Thus, the behavior and properties of the implant cnce it has been placed into the eve (e, once the
hydrogel hecomes (re-)Yhydrated) can be tailored by means of varying struciural features as well as by
maodifying the processing, such as the stretching, of the implant after it has been initially formed.
{800302] Exemplary dimensions of implants used in the Examples herein balow are provided in
the Exanmples section. Implants niay however also have dimensions {i.e., lengths and/or diameters)
differing from the dimensions disclosed in the Taldes in the Examples, aven in case they contain a similar
TKI drugload. The dried implant dimensions #iter aiz depend on the amount of TKI ncorporated as
well as the ratio of TXI {0 polymer units and can also be controlled by the diameter and shape of the
maold or tubing in which the hydrogel is aflowed to gel. Furthermore, the diameter of the implant is
additionally influenced infer aliz by {wet or dry) stretching of the hydrogel strand once formed. The
dried strand (after stretching) is cut into segments of the desired length to form the implant; the length
can thus be chosen as desired.

{000303] In certain ambodiments, the implants of the present invention have a high aspect ratio,
L., a high ratio of length to width (the width being the largest cross-sectional dimension and the length
heing the longest elongation of an implant), In cerain embodiments, the aspedt ratio may be at least
5:1, such as at teast 1001, such as at least 15:1, such as at least 20:1.

[000304] In certain embodiments of the invention where the implant does not have a round or
assentiafy round cross-section (such as inthe case an implant is not & cylinder or essentially a eylinder),
the respective cross-sectional dimension is referred to as the “width”, All values and velue ranges
disclosed herein for the diameter of an implant are expressly and squally applicable to the width of an
implant in case the implant is not cylindrical or essentially cylindrical.

[000305] In certain embodiments, an implant of the present invention may have n {5 gy state
a fength of less than about 17 mm. In specific embodiments, the length of an implant in s dry state
may be less than about 15 m, or less than or equal to about 17 mm,; or less than of equal to about
11 mm, or less than or equal to about 10 mm, or less than or equal to about 9, or less than or equal to
about 8.5 mm. In specfic embodiments, an impdant of the present invention may have in iis dry state
& length of about & mm te about 10 mm or of about 6 mm o abowt § mm,

{0D0306] In certain embodiments, an implant of the present invention may have in &5 dry state
a diameter/width of less than about 0.7 mm, such as from about 0.1 mm to about 0.65 mm, or from
about 0.20 mm to about 0.55 mm, or from about 0.2 mm to about 0.5 mm, or from about 0.20 mm to
about 0.45 mm, or from about 0.30 mm to about 0.45 mm, or from about 0.30 to about 0.40 mm, or
from abeut .31 to about 0.36 mm.

{000307] In particular embodiments, an implant in its dry state may have a length of about 5 mm
to about 12 mm and a diameter of about 0.2 to about 0.7 mm.

[000308] In further particular embodiments, an implant in s dry state may have a length of
about 6 mm to about 10 mm and a diameter of about 0.2 to about 0.5 mm. In very pasticular
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embodiments, an implant in its dry state may have a length of from about 6 mm to about 9 mm and a
diameter of from about 0.25 mm to about 0.45 mm.

[000309] Int yet more particular embodiments, an implant in its dry state may have a8 length of
from &5 mm to 8.5 mm, such as from 6.7 to 7.8 mm, and a diameter of from .30 to 0.40 mm, such
as from .31 to 0.36 mm,

{o00310] In certain embodiments, an implant of the present invention may have in s
welf ydrated state (e, after 24 hours in phosphate-buffered saline at a pH of 7.2-74 a1 37 *°CQ) &
tength of about 14 mm or less,

{000311] In particular embaodiments, an implant of the present invention may have in its
wetfhvdrated state a length of squal to or less than about 12 mm, or equal to or less than about 11
mm, or equal to or less than about 10 mm, or may have a length of from about 4 mm to about 12 mm,
or from about 4 mm to about 11 mm, or from about 6 mm to about 11 mm, or from about 6 mm to
about 10 mm, or from about 6 mm to about 9 mm. Particularly suitable implants of the present invention
are those that have a hydrated length of less than about 11 mm, such as about 10 mm or less.
[000312] In certain embodiments, an implant of the present invention may have in its
wel/hydrated state a diameter of about 1.2 mm or less, or of about 1 mm or less, or of about 0.8 mm
or less. In particular embodiments, an implant of the present invention may have a diameter in its
wetffiydrated state of from about 8.5 mm to about 8.9 mm, or from about 0.5 mm to about 0.8 mm,
of from aboul (L7 mm to about 0.8 mm, In vary particuler embodiments, an implant i its wet/hydrated
state may have a length of from about 7 mm to 10 mm and & diameter of froms about 0.5 mm {o 0.9
i,

[00G313] In yet more particular embodiments, an implant of the present invention may have in
its wet/hydrated state a length of from about B mm to about 9 mm and a diameter of from about 0.70
mm to-about 0.88 mm,

[D00314] Whernever herein 2 length or a diameter/width of an implant of the nvention in the
wetfhydrated state is disclosed {in mm), this disclosure refers to the implant’s length or the
digmeter/width, respectively, determined after 24 hours in PBS at 37 °C at pH 7.2 to 7.4. The dimensions
of an implant nmay further change {e.q. the fength may increase slightly again) over the course of time
{i.e., after 24 howrs} when the implant remains in these conditions, However, whenever hydrated
dimensions of an impldant are reported herein, these are measured alter 24 howrsatapH of 7.2 10 7.4
at 37 °C in PBS as disclosed above,

{000315] In embodiments of the present invention, the diameter or width of an implant in its dry
state is ideafly such that the implant can be loaded into a thin-diameter needle as disclosed herein, such
as a 25-gauge or 27-gauge needle, Spedifically, in one embodiment an implant containing from aboig
480 yg to about 750 pg axitinib, or containing from about 360 yg to about 362.5 pg axitinily, such as
about 450 g axitind may have a diameter such that it can be loaded into a 25-gauge needie. In another
embodiment, such implant can be loaded Intp a 27-gauge needle without afflicting any damage to the
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implant while loading, and such that the implant remains stably in the needle during further handling
{including packaging, sterilization, shipping etg.).

[000316] In case several measurements of the length or diameter of one implant are conducted,
or several datapoints are collected during the measurement, the average {i.e., mean) value is reported
as defined herein, The length and diameter of an implant according to the invention {whether in the dry
or in the hydrated/wet state} may be measured o.g. by means of microscopy, or by means of an
{optionally automated) camera svstem as described in Example 6.1 of WO 20217195163,

[000317] In certain embodiments, an implant of the present invention may have a ratio of the
diameter in the hydrated state to the diameter in the dry state of less than about 5 mm, or less than
about 4 mm, or less than about 3.25 mm, or less than about 2.5 mm, or less than about 2.25 mm, or
about 2.0 mm to about 2.5 mm.

{000318] In certain same or other embodiments, an implant of the present invention may have a
ratio of the length in the dry state to the length in the hydrated state of greater than about 8.6, or
greater than about 0.7, or greater than about 0.8, or greater than abiout .9, or greater than abiout 1.4
This ratio of length in the dry state to length in the hydrated state may apply in addition to, or
independently of, the ratio of the diameter in the hydrated state to the diameter in the dry state
disclosed above,

{D00319] In one embodiment, an implant of the present invention contains from about 360 pg 1o
about 562.5 pg axitintb, or from about 405 pg o about 495 yg, or about 450 pg axitinib free base in
the form of polymorgh IV, is i the form of a fiber {cylinder) and has a lengths of from about 6 mm to
about 9 mm and a diameter of from about 8.25 num to about 0.45 mny in the dried state. Such an
implant upon hydration & v in the eye, such as in the vitreous humor, or & wire {whersin hydration
i vitre is measured in phosphate-bufferad saline at a pH of 7.2 at 37 °C after 24 hours) may have a
fength of from about 7 mm to about 9 mm and a diametgr of from about 0.65 myn to about .80 mm.
In one embodiment, this dimensional change may be achisved by wet stretching as disclosed hereln at
a streteh factor of between 1.25 and 3.

[000320] In another embodiment, an implant of the present invention contains from about 360
g to about 562.5 pg axitintb, or from shout 400 pg to about 500 pg, or from about 405 pg to about
495 ug, or about 450 ug adtindk free base in the form of polymorph IV, and has a length of from about
5 to about 11 mam and 2 diameter of front about 0,28 mm to about (.38 mm in the dried state.
Such an implant upon hydration /7 vivo in the eye, such as in the vitreous humor, or /7 vitro {whergin
hydration in witre is measured in phosphate-buffered saline at a pH of 7.2 at 37 °C after 24 hours) may
have a hydrated length of from about 5 mm o abowt 11 mm and & hydrated diameter/width of from
about 0.4 mm to about 2 mm. In certain embodiments, this dimensional change may be achieved by
wet stretching as disclosed hergin at a stretch factor of between 1.0 and 3.0.

fooe321} In particuler embodiments, an implant of the present invention contains from about 360
HG 1o about 562.5 ug axitintb, or from about 400 ug to about 500 pg, or from about 405 ug to about
4495 pg, or about 450 ug axitinib free base in the form of polymorph 1V, is in the form of a fiber (cylinder)
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and has a length of from about 6 mm 1o about 9 mm and a diameter of from about 0.30 mm to about
0.35 mm i the dried state, Such an implant upon hydration /n vivo in the eye, such as in the vitreous
humar, or & wilre {wherein hydration 47 vwitro is measured in phosphate-buffered saline at a pH of 7.2
at 37 °C after 24 hours) may have 2 hydrated length of from about 6 mm to about 10 mm and a
hydrated diameter of from about 0.5 mm to about 0.90 mm. In one embodiment, this dimensional
change may he achieved by wet stretching as disclosed herein at 3 streteh factor of between 1.2 and
1.5. Such an implant may have a hydrated surface area of from about 17.0 to about 23.0 nim?.
{006322} In another embadimant, an implant of the present invention contains from about 200
to 1000 pg, 300 to 1000 g, 480 pg to about 750 ug, or from about 340 pg to about 660 pg, or about
800 pg axitinib free hase in the farm of polymorph IV, is in the form of a fiber {ovlinder) and has a
length of from about 7 mm to less than 10 mm and a diameter of from about 0.25 mm o about §.45
mm in the dried state. Such an implant upon hydration /i vivo in the eyve, such as in the vitreous humor,
ar fn vitro {whergin hydration in vitro is measured in phosphate-buffered saline at a pH of 7.2 at 37 °C
after 24 hours) may have a length of from about B mn to less than 10 mm and a diameter of from
about 0.65 mim to about 0.5 mn1. In one embodiment, this dimensionat change may be achieved by
wet stretching as disclosed herein at a stretch factor of between 1.25 and 3.

[000323] In one embodiment, the length of an implant of the present invention that contains
from about 300 to about 700 ug of axitinib, such as about 300 pg, about 450 ug or about 600 pg axitnib
in the dried state is no longer than 18 mm, and in the hydrated state (as measured in phosphate-
buffered saling at a pH of 7.2 at 37 °C after 24 hours) is also no longer or not substantially longer than
about 11 mm, or no onger than about 10 mm, av no longer than about 9 mm.

[000324] In certaln embodiments of the invention, particidarly wher the implant contains axitini,
such as axitinib polymorph IV, in an amount of about 400 to about 500 pg (ov any subrange or dose
within that range as distiosed herein) the implant has a hydrated swrface area {which is calculated from
the hydrated dimensions, as measured /7 wro in phosphate-buffered saline at a pH of 7.2-7.4 at 37 °C
after 24 hours, as explained above) of at least 15.0 mm?, such as at least 16.0 mm®, such as from about
16.0 to about 25.0 mm?2, such as from about 16.0 to about 23.0 mm2. In certain further embodiments,
thie hydrated surface area may also be from about 17.0 to about 23.0 mm?, particularly from about 18.0
te about 22.5 mm? In any of these embodiments, the implant may be cylindrical or essentially
cylindrical, Le., may have a round or essentially round cross-sectional area.

{000325) In an alternative embodiment, an implant of the present invention is created & sivin
the eve, such as in the vitreouss. In this case, solutions containing the precursors {such as those disclosed
herein for manufacturing implants by means of wel Casting) are combined only shortly before the
combined solutions are injected into the eye, After combining the precursor {TKI and polvmer
precursors, and optionally buffer) solutions, optionally already in a syringe or another injection device,
the combined solution has to be injected into the sye prior 1o complete gelling of the hydrogel, Le.,
while the content of the syringe s still liquid enough to be readily and completely injected without
Mugging the needie. Alternatively, /7 situ gelation can be triggered to occur after injection, &.¢. by
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means of exposure to physiological conditions such as moisture, pH, temperature, light etc.. The
getting/crosstinking of the hydrogel is then completed inside the eye, such as inside the vitreous, and
an implant is formed which has a roughly spheroidal shape but no defined dimensions such as a defined
length and diameter, or a defined hydrated surface area.

Multi-filament:

[000326] In certain embodiments, an implant according to the present ivention is composed
offcomprises at east two flaments. In specific ambodiments, such an implant comprises at least 3 o
at ieast 4 filaments, andfor up 1o 20, or up to 15, or up to 12 filaments, In particdar embodiments, an
implant comprises from 2 to 8, or from 3 to 7 filaments, or comprises 2, 3, 4, 5, 6, 7, or 8 filaments,
The individual filaments may have a composition {amount/percentage of TKI and of PEG units etr.) as
disclosed herein for {single stranded) implants of the invention and may also be produced i the same
way as the (gingle-stranded} implants, ay disclosed herein (Le., either by wat casting or by hot melt
axtrusion). The filaments comprized in ong vompesite implant may be identical, or may te different
{including but not imited t differences in thelr composition and/ar thelr {wet andfor dry} dimensions
andfor their geometty}. The individual filaments may for example also contain different forms {including,
byt not imited to different polymorphic forms) of the same active and/or may contain different actives,
{000327] in certain embodiments, the individual filaments may then be combined info the
composite strand by means of a heat-stretch-twist procedure as exemplified in Example 3. I another
embodiment, the individual filameants are braided to form one braided strand. In a further embodiment,
the individual filaments are attached to each other by pther means, such as by adhering them wa
another material, for axample a linear PEG. Said adhesive material may or may not dissolve after
injection of the Implant into physiological environment (such as the eye, such as the vitreous humor).
In case said adhesive material dissolves, the individual filaments dissociate from one another once the
implant has been placed info the physiclogical environment. Multi-filarnents can also be aiteched to
each pther or be formed in a shape where there are connected to ong another by other means.
{000328] The filaments may be combined into one composite implant by twisting them, so as to
form one twisted strand. Such composite {twisted) strand may have a composite diameter in the dried
state that is within the same range as the diameter of a single-stranded implant, as disclosed herein. In
certain embodiments, the composite diameter of the twisted strand in its dried state is from 0.2 to 0.8
mm, or from 0.2 to 0.5 mm, or from 0.3 to 0.4 mm, or from 0.33 to 0.38 mm. In certain same or other
embodiments, the diameter of an individual filament in the dried state is less than 0.3 mim, or less than
0.25 mm, or less than 0.2 mm, or less than 0.15 mm. Like a single-stranded implant, a multi-filament
implant may also be loaded into a needle for injection into the eye, such as into the vitreous, with needle
gauges ranging from 20 g5 30, such as from 25 to 27, or 25, or 27, or 30,

[000329] In certain embodiments, in a twisted composite implant of the present invention
comprising at least hwo filaments, upon hydration (in vivo or In vitro) the twisted strand may completely
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or partially unfurl, thus exposing the individual filaments, Thereby, a muiti-filament implant effectively
provides for an increased hydrated surface area (corresponding to the sum of the hydrated surface
areas of the individual filaments) thereby increasing the rate of release of the TKI from the implant. In
particutar embodiments, the hydrated surface area of a multi-filament implant may be at least 2 times,
such as at least 3 tmes, or at least 4 times larger than the hydrated surface area of a single-stranded
implant containing the same drugload of TKI and having essentially sinilar composite dimensions
{composite diameter and length} in the dry state, Accordingly, the releass rate (amount of TKI released
ney day, andfor the average release rate per day over @ certain number of days) of 3 multi-filament
implant containing the same drugload of TKI and having essentially similar composite dimensions
{composite digmeter and lengih) o the dry state as g single-stranded implant s higher, such as af least
10%, or at least 20%, or at least 30% higher than that of the corresponding single-stranded implant.
In other words, by means of 2 muiti-filament composite implant multiple implants can be administered
by one single injection, resulting in an increased release rate of the APL

{000230] In certain embodiments of & twisted multi-filament implant according to the present
invention, the umber of twists per am (of the final twisted implant) is at least about 1 or at least about
2, or at least about 5, or is at least about 8, or is at least about 10 and/or is up to about 20, or up to
about 15.

{D00331] The muiti-Blament implants are produced from individuat flaments {that are produced
in accordance with the manufacturing methoeds disclosed hersin} as disglosed in the section
"Manufacture of the implant”.

[o00332] Mult-filtament implants can be used with any aspect of the invention, as ong as the
respective requirements are met, 2.4 as long as the solubility of the TKI is greater than 0.3 pg/mlb as
measured in phosphate-buffered saling (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation
{for this particular aspect of the invention), or as long as the bydrated surface area of the implant is at
least 35 mim? as measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24
hours of incubation (for this particular aspect of the invention). In case the TKI incorporated in these
multi-filtament implants is axitinib, axitinib in any of its forms disclosed herein can be contained (again,
a% fong as the respective features of the particular aspects of the invention are fulfifled).

[000333] in certain enbodiments multiflament implants comprise a insar PEG &t 5% o 0%
{wiw} such as 10% to 20 % (wiw) of the dried implant.

In vitro release:

{000334] The in witro-release of TKI such as axitinib from the implants of the invention can be
determined by various M witro methods (see also the Examples section, and see the Definitions section
of this application for further explanations):

[000335] In one particuiar 77 wirg test, the study implant(s) isfare plated into a certain volume

of & solvent mixture of 25% ethanot / 75% water (v/iv), and at a certain terperature {37 °C, or another
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temperature if this is specifically mentioned) as disclosed herein. The released amount or percentage
of TKI such asaxitinih is determined on several pre-determined days. The volume of solvent is calculated
by using the “sink factor™ as defined in the “Definitions” section. I wirp tests reported in the present
rvention may be conducted under various sink conditions. In certain embodiments, the i1 wirg tests
may be performed, as disclosed herain, under Ix sink conditions, or under 3x sink conditions, or with a
higher sink factor. ™ 2x sink conditions” means that the volume of solvent {mixture} into which an implant
according to the invention is immersed (or siveral implants if so indicated) for the specific tést is two
times the “sink volume” (ag defined abave), ie., the “sink factor” in this case woukd be 2. The same
applies analogausly to any other sink factors, The sink valume is the ratio of the amount of TKI contained
in the implant {pg] to the solubility of the TKI in the employed solvent {mixture), Le., In 25% ethanol /
5% water {v/v) as also defined in the "Definitions” section.

[ooo336] In certain embodiments, for i wiro tests reported in the present appiication that use
2x sink couditions (such as "Method A" referred o in the Examples), the sink volume is caloulated by
dividing the ansount {in pg) of axitinib contained in the study implant by a maan solubility value of 18.3
pg/mi. In these embodiments, this mean solubility value i thus used regardiess of which axitinib
polyrhorpht s employed I the study implant, for example regardless of whether polymorph IV or
polymorph SAB-1 5 used.

{000337] In certain embodiments, for & vilrp tests reported in the present application that use
3x sink conditions {such as "Method B” refarred 1o in the BExamiples), the sink volume is calculated by
dividing the amount (in pg) of axitinib contained In the study implant by a solubility value of 1341
pafmb (in case axitinib polymorph SAB-T iy used) or a solubility value of 20.08 pg/mb (in case axtinib
polymorph 1V is used).

{000338] Concretely, an & wire fest in accordance with the invention for implants containing
axftinib is conductad as follows (“Method A or “Method B”): 1L of the 25%:75% athanol/water solvent
mixture {also referred to herein as “buffer”) is created and allowed to equilibrate. The study implant is
put in an amber jar For 2x sink conditions, the volume of buffer added to the implant equals 2 times
the volume corresponding to the ratio of the TKI amount [pg] divided by the axitinib solubility [pg/mL]
{which, in certain emboriments, is a3 mean value 183 pg/ml for axitinib free base as explained ahove).
For 3x sink conditons, the volume of huffer added 1o the implant equals 3 times the volume
corresponding to the ratic of the TKI amount [ug] divided by the axitind solubility [ug/mb] (which, in
certain embodiments, is 13.41 pg/mi for the case the TKI is axitinib polymorph SAB-T or is 20,09 ug
Fenb for the case the TKI is axitinib polymorph IV). By means of example, in case an implant contains
GO0 g axitinib polymorph SAB-1, and the /7 vifrp test is to be run under 3x sink conditions, 134 mik of
25%/ 75% ethanol/water mixture is used as the volume in which the study implant is immersed (.2,
600 pg divided by13.41 pg/ml, muttiplied by a factor of 3} While the @7 wirp test is running, the jar
contairing the implant in the respective volume of buffer is stored ina 37°C incubator on a racker plate
to provide moderate agitation. Imb of buffer solution is taken and replaced on each of the sampling
days. The buffer solulion is analyzed either by LV-VIS {in certain embadiments, for the tests performed
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under 2x sink conditions) or by UPLC {in certain embodimeants, for the tests performed under 3x sink
conditions) against analytical standards prepared within the last 2 weeks,

[000339] Furthermore, the & virorelease of TKI, and particuiarly of axitindh, front the mplants
of the invention can also be determined by another accelerated i Wiy methad (MMethod ), as
follows (see alst the Examples section):

{800340] The dissolution mediuny for this accelerated 47 vitrorelease test is 0.01IN RO with 0.25%
cetyt trimethyl ammenium bromide {CTAB). The test is pesfomed in & USP apparatus 4 at a temperature
af 3% ", Suitable test parametars are specified in the following:

Paramuters Description
Apparatus USP Apparatus 4 {Flow-through cell) setup as closed system
Cell type 22.6 mm diameter
Cell setup laminar flow faminar flow with 1 impdant between two scoops of glass beads
Medium "0.01N HCl with 0,25 % CTAB
Volume 100 mb
Speed rate & mi/min
Temperature 35°C (£ 0,5 °0)
Sample 1 implant
Filtration Non
[000341] Sampling time points may be chosen as desired, such as at one or more time points of

the following: (.5, 1, 2, 4, 6, 8, 10, 12, 16, 24, 36, 48, &0, and 83 hours. The samples are analyzed by
UPLL against analytical standards. If several {such a3 n = &) samples of one product (8.4, same
production lot) are measured, an average release can be determined.

{000342] In certain embadiments of the prasent invention, an implant contains axitinib as the

TKI, in any of the forms disclosed herein, and exhibits one or more of the following release
characteristics in the i vitrorelease test performed at 37°C In an 25%/75% {v/v) ethanol/water mixture
under 2x sink conditions as disclosed herein {this test is also referred to as “"Method A" in the
Exaniples):
{00D343] In cestain embodiments, an implant of the present invention releases axitinis at an
average rate of at least about 60 pg/day over the initlal day, and/or of at least about 55 pg/day over
the initial 2 days, and/or at least about 45 pg/day over the initial 5 days, and/or at least about 40 po/day
aver the initial 7 days, and/or at least about 40 pg/day over the initial 10 days.
[000344] In certain same or other embodiments, the inplant releases at least 40%, or at least
44% of the total released amount of axitinib over the initial 3 days,
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andfor releases at teast 70% of the total released amount of axitinib over the initial 7 days,

and/or releases at least 90% of the total released amount of axitinih over the intial 10 days.

[000345] In certain particular embodiments, the implant containg axitinlb in an amount
corrasponding to from about 430 pg to about 750 pg, ar about 600 pg axitindb free base and releases
at least 409 of the total released amount of axitinib over the initial 3 days, and/for

the implant contains axitinib in an amount corresponding to from about 360 ug to about 562.5 ug, or
about 4580 pg axitinils free base and releases at lpast 53% of the total released anount of axitinib in the
mplant over the imtiatl 3 days, andfor

the implant containg axitintd in an amount corresponding to from about 240 pg to about 375 g, or
about 300 ug axitinib free base and releases at igast 60% of the total released amount of axitinib over
the initial 3 days, and/or

the implant contains axitinih in an amount corresponding to from about 120 yg to about 187.5 ug, or
about 150 pg axitinib free base and releases at lzast 90% of the total released amount of axitinib over
the initial 3 davs.

[O00345] In certain same or other particular embodiments, the imiplant contains axitinid In an
amount corrésponding to from about 480 pg 1o abaut 750 yg, or about 600 pg axitinib free base and
releases at least 70% of the total released amount of axitinib over the initial 7 days, andfor

the implant contains axitinib in an amount corresponding to from about 360 pg to about 562.5 ug, or
about 450 py axitinib free base and releases at least 80% of the total released amount of axitinib over
the inttial 7 days, and/or

the implant containg axitinib in an amount corresponding to from abiout 240 pg to about 375 pg, or
about 300 pg axitinid free base and relsases at least 85% of the total released amount of axitinib aver
the initial 7 days, and/or

the implant containg axitinib in an amount corresponding to from about 120 pg 1o about 187.5 gy, or
about 150 pg axitinib free base and releases at least §5% of the total released armount of axitinib over
the initial 7 days.

[000347] In certain same or other particular embodiments, the implant contains axitinib in an
amount corvesponding to from about 480 pg to about 750 pg, o about 600 pg axitinib fres base and
releases at least 90% of the total released amount of axitindd over the initial 18 davs, and/for

the Implant contains axitinib in an amount corresponding to from about 360 pg to about 562.% ug, o
about 450 pg axitinib free base and releases at least 92% of the total released amount of axitinib over
the initiai 10 days, and/or

the implant containg axitinih in an amount corresponding to from about 240 py to about 375 pg, o
about 300 pg axitinth free base and releases at least 95% of the total released amount of axitinib over
the initial 10 days, and/or

the implant contains axitinib In an amount corresponding to from about 120 pg to about 187.5 pg, or
about 150 ug axitinib free base and releases at least 58% of the {otal released amount of axitingb over
the initial 10 days.
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[000348] Iy certain embodiments, an implant releases at least about 65 ug axitinib in the initial
day, and/or at ieast about 120 ug over the initial 2 days.

[000349] In certain particuiar embodiments, an implant of the present nvention contains axitinik
corresponding to an amount of from about 480 ug to about 750 yg axitinib, or about 600 ug axitini
free base, and releases at least about 75 ug, or at least about 80 g, or at least about 100 pg axitinih
over the initial day, andfor

refeases at least about 125 ug, or at least about 150 pg, or atleast about 140 pg axitinib over the initial
2 days, andfor

refeases at least about 150 g, or at least about 180 pg, or at lsast about 200 pg axitinlb over the initial
3 days, andfor

refeases at least about 275 pg, or at least about 300 pg, or at least about 375 pg axitinib over the initial
7 days, andfor

releases at least about 350 pg, or at least abouwt 400 ug, or at least about 450 pg axitinib over the initiat
18 days,

{000350] I certain other particuler embodiments, an implant of the present invention contairs
axitinib corresponding to an amount of from ahout 360 pg to about 562.5 pg axitinib, or about 450 pg
axitinib free base, and releases at least about 60 ug, or at least about 70 pg, or at least about 80 pg
axitinib over the initial day, andfor

refeases at least about 100 pg, or at least about 120 pg, or at least about 130 yg axitinib over the initial
2 davys, andfor

refeases at least about 130 ug, or at least about 150 uy, or at least about 180 pg axitini over the initial
3 days, and/or

refeases at least about 220 pg, or at least about 260 pg, or at ieast about 290 pg axitinib aver the initial
7 days, andfor

refeases at least about 275 f1y, or at least aboat 300 pg, or at least about 350 pg axitinib over the initial
11 davs.

[000351} In certain other particular embodiments, an implant of the present invention contains
axitinit corresponding 1o an amount of fromt about 240 pg to about 375 pg axitinib, or about 300 ug
axitinib free base, and releases at least about 60 yig, or at least about 65 pg, or at least about 70 pg
axitinih over the initial day, and/or

releases at least about 20 pg, or at least ahout 110 pg, or at least about 130 pg axitinih aver the initial
2 days, andfor

releases at least about 120 pg, or at least about 140 pg, or at least about 180 pg axitinib over the initial
3 days, andfor

refeases at least about 300 g, or at least about 240 yg, or at least about 270 pg axitinib over the initial
7 days, andfor

refeases at least about 250 (g, or at least about 275 pg, or at least about 360 pg axitinib over the initial
10 days.
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{000352] Iy certain other particular embodiments, an implant of the present invention contains
axitinib corresponding 1 an amount of from about 120 pg to about 187.5 g axitinib, or about 150 pg
axitinib free base, and releases at least about 75 pg, or at ipast about 8% pg, or at least about 80 ug,
or at least about 100 yg axitinib over the Initlel day, and/or releases at least about 90 yg, or 2t least
about 100 pg, or at least about 115 yg axdtinib over the initial 2 days.

{800353] I certain embiodiments the implant contains from about 240 g to about 375 yg axitinib
and releases at least about 90% of the total released amount of axitinib over the initial 7, or the initial
10 days.

{000354] In certain embodiments the implant containg from about 480 pg to about 750 g axitinib
and releases at feast about 90% of the total released amount of axitinib over the initial 10 days, or the
initial 14 days.

[000355] In certain embodiments the implant contains from about 120 pg to aboot 187.5 ug
axitinib and releases at least about 90%: of the total released amount of axitinib over the initidd 2, or
the initial 3 days.

[000356] In certain embodiments the implant tontains: from about 360 ug to about 562.5 ug
axitinily and releases at least about 80% of the total released amount of axitinib over the initial & days,
ar the initial 8 days.

{000357] In gertain embodiments, for the release characteristics determined in the /7 vitro test
under 2x sile conditions as reported above in this section, the volume of the 25%/75% (viv)
ethanol/water solvent mixture is twice the volume calcuiated by the ratio of the amount of axitinib
contained in the implant [ug] divided by a mean solubility value [pg/mlL] of axitinib of 18.3 ug/ml.

In viteo release of implants containing axitinib in an jn vifre test performed at 37°C in an
5%
{000358] In certain embodiments of the present invention, an implant contains axitinily as the

78% {v/v) ethanol/water mixture under 3x sink conditions as disclosed herein:

TKI, in any of the forms disclosed herein, and exhibifs one or more of the following release
characteristics in the in wirorelsase test perfarmed at 37°C In an 25%/75% (v/v) ethanolfwater mibdure
gnder 3x sink conditions as disclosed hergin {this test 5 also referred to as "Method B in the
Examples)

{000359) In certaits embodiments, the implant of the present invention comprises axitintb and
releases axitinih at an average rate of at least about 40 pg/day over the initial day andfor of at least
about 35 pg/day over the inttial 2 days and/or at least about 30 pgfday over the initial 4 days andfor at
Ieast about 25 wo/fday over the indtial 7 days.

fo00360] In certain embodiments, the implant of the present invention comprises axitiniy and
releases at least 25%, or at least 30%, or at least 34% of the total releasad amount of axitiridb gver the
initiat 4 days.

79



i0

o
L

L2
L2

WO 2024/215649 PCT/US2024/023688

{000361] In certain embodiments, the implant of the present invention contains axitintb in an
amount corresponding to from about 480 pg to about 750 g, or about 600 ug adtindh free base and
releases at least 35% of the total released amount of axitindb over the initial 4 days, and/for

the implant containg axitiib In an amount corresponding to fromt about 360 pg to about 562.5 wg, or
about 450 pg axitinih free base and releases at igast 30% of the total released amount of axitinib aver
the initial 4 days, andfor

the implant contains axitinib in an amount corresponding to from about 290 yg t© about 375 pg, or
about 300 ug axitinid free base and releases at least 301% of the total releasad amount of axitinib over
the initial 4 days, andfor

the implant contains axiticdl in an amount corresponding from about 120 pg to about 187.5 pg, or about
150 pg axitinib free hase and releases at feast H0% of the total released amount of axitinib over the
initial 4 days.

{000363] Iy certain embodiments, the implant of the present invention contains axitinib and
releases at lpast 40%, or at least 50% of the total released amount of axitinib over the initial 7 or the
witial 9 days.

[000363] In cerain embodiments, the implant containg axitinib in an amount corresponding 1o
from ahout 480 g 10 about 750 pg, or about 600 wg axitinib free hase and releases at least 50% of the
total released amount of axitinih over the hitial 7 or the initial 9 days, and/or

the implant contains axitinily in an amount corresponding to front about 360 yg to about 562.5 ug, or
about 450 ug axitinib free base and releases at least 50% of the total released amount of axitinib over
the initial 7 or the initiad 9 days, andfor

the implant containg axitinib in an amount corresponding 1o from about 240 yg to about 375 pg, or
about 300 ug axitinib free base and releases al least 50% of the total released ampunt of axitini over
the initial 7 or the initlal 9 days, and/or

the implant contains axitinib in an amount corresponding to from about 120 yg to about 187.5 g, or
about 150 pg axitinib free base and releases at least 90% of the total réleased amount of axitinib over
the initial 7 or the initial 9 days.

{000364] In certain embodiments, the implant contains axitinib in an amount corresponding to
an amount of from about 480 g to about 750 g, or abowt B0 yg axitinib free base, and releases at
releases at least about 80 pg, or at feast about 100 ug, or at least about 120 ug axitinib over the initial
2 days, andfor

releases at least about 160 pg, or at least about 190 pg, or at least about 200 pg axitinib over the initiat
4 days, andfor

refeases at least about 390 ug, or at least about 300 pg, or at least about 350 g axitinib over the initial
7 days, and/or

releases at least about 300 pg, or at least about 330 ug axitinib over the initial 9 days.
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[000365] In certain embodiments, the implant contains axitinih in an amount corresponding to
an amount of from about 360 ug to about 562.5 pg, or about 450 po axitinih free base, and releases at
least about 35 ug, or at least about 40 ug, or at least about 45 ug axitinih over the initial day, and/or
releases at least about 60 pg, or at least about 70 ug, or at least about 80 pg axitinib over the initial 2
days, and/or

redeases at least about 100 yg; or at least about 120 ug, or at least about 150 pg axitinib over the initial
4 days, andfor

redeases at least ahout 180 yg, or at least about 200 g, or at least about 240 pg axitinih ovey the initigdl
7 days, andfor

releases at least about 200 pg, or at least about 250 pg, or atleast about 270 yg axitinib over the initial
5 days.

[000366] In certain embodiments, the implant contains axitinib in an amount corresponding to
an amount of from about 240 pg to about 375 pg, or about 300 yo axitinib free base, and releases at
least about 30 pg, or at least about 35 pg, or at least about 40 ug axitinib over the initial day, andfor
releases at least about 50 ug, or at least about 60 ug, or at jeast about 70 ug axitinib over the initial 2
days, andfor

releases at least about 80 pyg, or at lzast about 100 pg, or at least about 120 pg axitinib over the initial
4 days, andfor

refeases at least about 150 pg, or at least about 160 pg, or at least about 1808 yg axitinib over the initial
7 days, andfor

releases at least about 160 g, or at least about 180 py, or at least about 200 pg axtinib over the initial
9 days.

{000367] In certain embodiments, the implant contains axitinib in an amount corresponding to
art amount of from about 120 pg to ahout 187.5 yg, or about 150 pg axitinily free base, and releases at
least abouy 60 pg, or at least ahowt 70 yg, or at least about 80 gg axitinih over the ndtial day, and/for
releases at least about B0 pg, or at feast about 100 g, or at least about 120 pg axitinib over the initial
2 days.

{o00368] In certain embodiments the implant contains about 240 pg to about 375 pg axitinid and
releases at least about 83%, or at least about 90% of the ttal released amount of axitivib over the
initial 14 days.

[000369] In certain embodiments the implant contains from about 4880 uyg to about 750 pg axitinih
and releases at least about 90% of the total released amount of axitinib over the initial 16 days, or the
initial 18 days.

[000370] In certain embodiments the implant containg about 120 pg to about 187.5 pg axitinib
and releases at least about 30% of the total released amount of axitinib pver the initial 7 days.
[000371] In certain embodiments the implant contains from about 360 g to about 582.5 pg
axitinib and releases at least about 50% of the total released amount of axitinib over the initial 14 to
15 days.
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{000373] In certain embodiments, for the refease characteristics determined in the 7 vitro test
under 3x sink conditions as reported above in this secion, the volume of the 25%/75% (vfv)
ethanal/water solvent mixture is three times the volpme determingd by the atio of the amount of
axitinib contained in the implant {ug] divided by the solubility of axitinib polymorph SAB-T in the said
solvent mixture of 13.41 pg/mL (iF polymorph SAB-T is used), and for the solubility of axitinib polymorph
W of 20.09 ug/mi (if polymorgh IV is used)

foona73] Any in vitro relesse tests, especially the accelerated /i vitro release tests described
herein, may also be used Mnfer afia to compare different implants (e, of different production batches,
of differant composition, and of different dosage strength etc.) with sach other, for example for the
purpose of quality control or other qualitative assessments,

In vitro release of implants containing axitinib in an accelerated jn vitro test performed at
5°C S5°CH i i
{"Methad C7):

aratus 4 as disclosed herein

[000374] In some embodiments of the present nvention, an implant containing axitinih i
characterized in that the percentage of axitinib released from the implant in an & vitro test performed
at 35°C & 0.5 °C in 001N HCI with 0.25% cetyl trimethyl ammonium bromide {CTAB) in a USP apparatus
4.i5;

from about 10 to about 25% after 0.5 houwrs,

from abiout 30 1o about 509% after 2 hours,

fram about 60 to abowt 30% after & hows,

from about 79 to about 100 % after 10 howrs,

at least about B0% after 12 hours,

andfor at least about 92% after 16 hours;
or is characterized ity that the percentage of axitiniby released from the implant s an /i wilro test
performed at 35°C £ 0.5 °C in (LOIN HO with 0,25% cetyl trimethyl ammontum bromide (CTABY in a
USP apparatus 4 s

from about 10 10 about 25% after 0.5 howrs,

from about 19 to about 35% after 1 hour,

from about 30 to about 50% after 2 hours,

from about 55 to abaut 70% after 4 hours,

from ghout 60 to about 90% after 6 hours,

from about 78 to about 95% after 8 howrs,

from about 79 to about 100 % after 10 hours,

2t least about 90% after 12 houwrs,

andfor at least about 92% after 16 hours,
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[000375] I certain embodiments of the present invention, an implant containing axitirsh is
characterized in that the percentage of axitinib released from the implant in an &7 witro test performed
ab 35°C £ 0.5 °Cin 001N HCO with 0.25% cetyl trimetihyl ammoniom bronside (CTAB) in a USP apparatus
4w
from about 10 to about 18% after 0.5 howrs,
from abput 30 to about 45% after 2 hours,
from abtiout 60 to about 80% after & howrs,
fram about 79 to about 98 % after 10 howrs,
at least about 90% after 12 hours,
andfor at least about 92% after 16 hours;
or is characterized in that the percentage of axitinih released from the implant in an 47 wive test
performed at 35°C £ 0.5 °C in G.01IN HCO with 0.25% cety! rimethyl ammonium bromide {CTAB) iy a
USP apparatus 4 s
from about 10 1o about 18% after 8.5 hours,
from about 19 to about 27% after 1 hour,
from about 30 1o about 45% after 2 hours,
from about 55 to about 65% after 4 howrs,
from about 60 to about 80% after 6 houwrs;
from abiout 78 to about 90% after 8 howrs,
from about 79 to about 98 % after 10 howrs,
at least about 90% after 12 howrs,
andfor at least about 92% after 16 hours,
{000376] In certain smbodiments of the present invention, an implant containing axitinib is
characterized in that the percentage of axitinid released from the implant in an A wiro test performed
at 35°C £ 0.5 °C in 001N HC with 0.25% cetyl trimethyl ammonium bromide {CTAB)Y in a USP apparatus
4 is:
from about 12 to about 17% after 0.5 hours,
framt about 32 10 about 42% after 2 hours,
from about 82 to about 78% after 6 hours,
from about 83 10 about 7% after 10 hows,
and/or at least about 94% after 10 howrs;
or is characterized in that the percentage of axitinib released from the implant in an 7 vire test
performed at 35°C & 0.5 °C in G.0IN MO with (.25% cety! trimethyl ammonium bromide (CTAB) in a
USP apparatus 4 is3
from about 12 to about 17% after 0.5 howrs,
from about 23 to about 25% after 1 hour,
from about 32 to about 42% after 2 howrs,
from about 57 to about 62% after 4 hows,
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from about &2 to about 78% after & hows,
fropy about B0 to about 88% after B hours,
from about 83 to about 97% after 10 hours,
at least about 94% after 12 howurs,
andfor at least about 94% after 16 howrs.
{o00377] Inn certain embodiments of the present invention, an implant containing axitindy is
characterized in that the percentage of axitinib released from the implant in an 4 wWiro tast performed
&t 35°C £ 0.5 °Cin Q01N HO with (.25% ceby trimethy! ammonium bronvide (CTAB) in & USP apparatus
4 i
from about 12 to gbout 16% after 0.5 hours,
from about 34 o about 41% after 7 howrs,
from about 66 to about 779 after & howrs,
from about 85 to about 96% after 10 hours,
andfor at least about 95% after 16 hours;
o 15 characterized in that the percentage of axitinib released from the implant in an #7 wiro test
performed at 35°C £ 0.5 7C in 001N HCO with §.25% cebyl trimethyl ammaonium bromide (CTAR} in a
USP apparatus 4.1
from about 12 to about 16% after 0.5 howrs,
from about 23 to about 25% after 1 hour,
from about 34 to about 41% after 2 howrs,
from about 57 t0 about 62% after 4 hours,
from about 86 to about 77% after 6 hours,
from about B0 to about 88% after B hours,
from about 85 to about 96% after 18 hours,
at least about 94% after 12 howrs,
andfor at least about 95% after 16 hours.
[000378] In all of the above implant embodiments of /7 v release measured according to
method C and defined by the percentage of axitinib release, the axitinb containgd in the implant is
axitintb free base, and is or comprises axitinib polvmorph IV, In particular embodiments, the axitinib
contained in the implant is axitinib polymarph IV, In embodiments where the implant comprises axitinib
polymorph 1V, at least 90 weight-% of the axitinib free base conteined in the implant is polymarph IV,
I certain embodiments, the amount of axitinth contained in these implants is from about 300 to about
GO0 ug, such as from about 400 to about 500 ug, such as about 450 pg. In specific eambodiments, the
implant is a single-stranted implant, such as a single-stranded implant having an essentially cylindrical
shape, and has a hydrated surface area {as measured in PBS at a pH of 7.2 to 7.4 and 37 °C after 24
haurs of incubation) of at least 16 mmy, such as from about 16.0 to about 23.0 mm?2,
{000379] In particular ones of these embodiments, the implant contains axitinib polymorph IV in
art amount of from about 400 1o about 500 pg, such as about 450 ug, and the percentage of released
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axitinib is based on the maximum amount of axitinib released from the implant representing 100%
(referred to herein also as “normalized % release”}, as explained in Example 7.3 with respect to &7
wiro Methad C. In other particular embadiments, the implant containg axitinib polymorph IV in an
amount of from about 400 to about 500 ug, such as about 450 ug, and the percentage of axitinib
released is bDased on a theorstical (label) amount of 450 pg axitinib representing 100%. This means
that if the theoretical {label} axitinity amount of an implant is 450 pg, but the actual axitinilr content
{assay) is for example slightly higher than 450 pg, the percentage (%) of axitinib released after g cartain
period of time as indicated above sl refers to the 450 ug of theareticalflabel cortent, as alsa axplained
in Example 7.3 with respact to Method C.
[000380] I some embodiments of the present invention, an implant containing axitinib is
characterized in that the amount of axitinib released from the mplant in an &7 wire test performed at
35°C £ 0.5 °C in 0.01IN HCE with 0.25% cetyl trimethyl ammonium bromide (CTAB) in a USP apparatus
BN
from about 50 1o about B0 ug after 0.5 hows,
from about 140 to about 200 yg after 2 hours,
Trort about 270 1o about 350 pg after & hours,
fram about 350 to about 450 pg after 10 hours,
andfor at least about 410 pg after 16 hours;
or is characterized in that the amount of axitinib released from the implant in an &7 wiro test performad
ab 35°C & 0.5 °C i 0.01N HO with 8.25% cetyl trimethy! ammonium bromide {CTAB) in a USP apparatus
4
from about 50 to about 80 ug after 0.5 hours,
from about 180 to about 120 g after 1 hour,
from about 140 to about 200 ug after 2 hours,
from about 240 to aboat 295 pg after 4 howrs,
froms about 270 to about 360 ug after 6 hours,
from about 350 to about 410 ug after 8 hours,
from about 350 to about 458 po after 10 hours,
at least about 400 wg after 12 hours,
and/or at least about 410 ug afer 16 hours.
jooo381) In certain embodiments of the present invention, an implant containing axitinkb is
characterized in that the amount of axitinih released from the mplant in an & vitko test performed at
355C & 0.5 °C i QLOIN HO with 0.25% cetyl trimethyl ammonium bromide (CTAB) inn a USP apparatus
4 ist
from about 55 to about 72 pg after 05 hours,
from about 147 to about 190 yg after 2 hours,
from about 280 to about 350 pg after & hours,
from about 360 t0 about 440 yg after 10 hours,
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andfor at least about 420 ug after 16 howrs;
or is characterized in that the amount of axitinib released from the implant i an /n vigro test performed
at 35°C £ 0.5 °Cin QL0EN HO with .25% cetyl trimethyl ammoniom bromide (CTAR) in a USP apparatus
4 s
from about 55 to about 77 yg after 0.5 howrs,
from about 105 to about 112 yg after 1 hour,
from about 147 to about 190 yg sfter 2 hours,
from about 250 to atiout 280 ug after 4 hours,
from about 280 to about 358 g after 6 hours,
from about 360 to about 400 pg after 8 haurs,
from about 360 to about 440 pg after 10 hours,
at least about 430 ug after 12 hours,
and/or at least about 420 ug after 16 bours.
fonnasz] In certaln smbodiments of the present invention, an implant containing axitinib is
characterized in that the amount of axitinib released from the implant in an v wire test performed at
350 & 0.5 °Cin 001N HO with 0.25% cetyl trimethyl ammaorium bromiide {CTABY in a USP apparatus
4 i5:
from about 57 o about 70 yyg after 8.5 hours,
from about 150 to about 180 pg after 2 hours,
from about 290t about 345 g after & hours,
from about 370 to abeut 430 ug after 10 hours,
and/or at least about 420 ug after 16 hours;
or is characterized in that the amount of axitinib released from the implant in an /n vitro test performed
at 35%C & 0.5 °Cin 0.01N HC with .25% cety! trimethylammonium bronide (UTAB] in 3 USP apparatus
4 i
from about 57 to about 70 pg after 0.5 hours,
from about 105 to about 112 ug after 1 hour,
framt about 150 to about 180 yg after 2 hours,
from about 250 to about 280 pg after 4 hours,
from about 290 to about 345 g after 6 hours,
from about 360 to about 400 pg after 8 howrs,
from about 370 to ahout 430 pg after 10 howrs,
at least about 420 pg after 12 hours,
and/nr at least about 420 ug after 16 haurs.
foon383] I all of the above implant embodiments of #r wiro release measured according to
method C and defined by the amount {in 1) of axitinib released, the axitinib contained in the implant
i5 axitinib free base, and 5 or comprises axitinih polymorph IV, In particular embodiments, the axitinit
contalned in the implant is axitinib polymorph IV, In ambodiments where the implant comprises axitinib

86



0

%)
125

WO 2024/215649 PCT/US2024/023688

polymorph 1V, at least 90 weight-% of the axitinib free base containgd in the implant & polymorph IV,
In certain erbodiments, the amount of axitinih contained in these implants is from about 300 to about
800 pg, such as from about 400 to about 500 pg, such as about 450 pg. In particular ones of these
embodiments, the implant contalns axitindh polymorph IV in an amount of from about 400 o about 500
14g, such as about 450 pg. In spedific ones of these embodiments, the implant is a single-stranted
implant, such as a single-stranded implant having an essentially cylindricat shape, and has a hydrated
surface area (a5 measured in PBS at a pH of 7.2 to 7.4 and 37 ®C after 24 hours of incubation) of at
feast 16 mun®, such as from about 16.0 to about 23.0 mm?,
{000384] In certain specific embodiments of the present invention, the implant contains axitinib
in the form of polymaorph IV (such as micronized axiting polymorph IV padicles as defined herain} in
an amount of from about 400 pg to about 500 g, optionally is a single-stranted implant that has a
hydrated surface area {as measured in PBS at a pH of 7.2 10 7.4 and 37 °C after 24 hours of incubation}
of at least 16 mm?, such as from about 16.0 to about 23.0 mm?, and optionally has & total weight in
the dry state of from about 0.6 mg to abiout 1 mig, wherein the implant is further characterized in that
the amount of axitinib released from the implant in an Jo wiro test performed at 35°C £ 4.5 °Cin 0.04N
HCE with 0.25% cetyl trimethyl ammoniuim bromide {CTAB) in a USP apparatus 4 is;

at least aboot 50 pg, such as at least about 51 pg after 0.5 howurs,

at least about 140 ug, such as at least about 150 pg after 2 hours,

at least about 270 yg, such as at least about 290 pg after 6 hours,

at teast about 350 po, such as at least about 370 ug after 10 hours,

at least about 400 pg, such as at least about 410 pyg after 12 hours,

and/or at least about 410 gy, such as at least about 430 g after 16 houwrs,

or the implant is further characterized in that the amount of axitinib released from the implant in

an i wiro test performed at 35%C % 0.5 °C in D.O0IN HCO with 0.25% cetyl trimethyl ammonium

bromide {CTAB) in a USP apparatus 4 ist

at feast about 50 pg, such as at least about 31 pg after 0.5 howrs,

at least about 90 ug, such as at least about 95 ug after 1 hour,

at teast about 140 py, such as at least about 150 pg after 2 howrs,

at feast about 230 yg, such as at least about 240 g after 4 hours,

at least about 270 pg, such as at lsast about 290 pg after & hours,

at least about 340 yg, such as at least about 350 ug after 8 hours,

at least about 350 pg, such as at least about 370 pg after 10 hours,

at least about 400 pg, such as at least about 410 pg after 12 hours,

and/for at least about 410 ug, such as at least about 430 yg after 16 howrs.
foon3es] in these or other specific embodiments, whersin the implant contains axitini in the
form of polymarph IV {such as micronized axitinib polymorph IV particles as defined herein) in an
amount of from about 400 Yg o about 500 pg, such as about 450 pg, is & single-stranded implant that
has a hydrated surface area (as measured in PBS at a pH of 7.2 to 74 and 37 °C after 24 hours of
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incubation) of at least 16 mm?, such as from about 16,0 to about 23.0 mm?, and has a total weight in
the dry state of from about 0.6 mg © about 1 mg, the implant is further characterized in that the
percentage of axitnib released from the implant in an & wire test performed at 35°C 2 0.5 °Cin 0.01N
HCO with 0.25% cetyl trimethyl ammonium bromide {CTAR} in a USP apparatus 4 {wherein the
percentage of released axitini is based on the maximum amount of axitinib released from the implant
representing 100%) is:

at least about 10 %, such as at least about 12 %, after 0.5 hours,

at least about 30 %, such as at least about 32 Yo, after 2 howrs,

at least about 58 %, such as at least about 60 %, after 6 hours,

at least about 75 %, such as at igast about 80 %, after 10 haurs,

at least about 80 %, such as at least about 85 % after 12 hours,

andfor at feast about 90 %, suach a8 at least about 85 % after 16 hours;

or the implant is further characterized in that the percantage of axitinib released from the implant

iy an & vitro test performed at 35°C & 0.5 °C in 801N HC with 0.25% cetyl trimethyl ammonivm

bromide (CTAR) in & USP apparatus 4 (wherein the percantage of refeased axitinib is based on the

maximum amount of axitintb released from the implant representing 100%:) is;

at least about 10 %, such as at least about 12 %, after 0.5 howrs,

at least about 19 %, such as at feast about 20 %, after 1 hour,

at least about 30 %, such as at least about 32 %, after 2 hours,

at least about 45 %, such as at least about 50 Y%, after 4 howrs,

at feast about 58 %, such as at least about 60 %, after & hours,

at least about 70 %, such as at least about 74 %, after 8 hours,

at least about 75 %, such as at least about 80 %, after 10 hours,

at least about 80 %, such as at least about 85 96 after 12 houwrs,

andfor at least about 90 %, such as at least about 95 % after 16 hours.
[ooo3se] In certain more specific embodiments, the implant contains axitinib in the form of
polymorph IV (such as micronized axitinib polymorph IV particles as defined herein) in an amount of
from abott 400 pg to about 500 [, optionally is 3 sinple-stranted implant that has & hydrated surface
area (as megsured in PBS at a pH of 7.2 10 7.4 and 37 °C after 24 howrs of incubation) of at least 16
mn?, such as from about 16.0 to about 22.0 mm?, and optionally has a total weight in the dry state of
from about 0.6 mg to about 1 mg, wherein the implant is further characterized in that the amount of
axitinib released from the implant i an 4 wiro test performed at 35°C £ 0.5 °C in Q.01IN HO with
{.25% cetyl trimethy! ammonium bromide (CTAB) in a USP apparatus 4 is:

framn about 50 to about B8O pg, such as from about 55 to about 75 ug, such as from about 57 to

about 72 ug after 8.5 hours,

from about 90 to about 130 ug, such as from about 95 to about 120 pg, such as from about 100 to

about 120 ug after 1 hour,
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feomn about 140 t about 210 pg, such as from about 140 pg to about 200 pg, such as from about

147 to about 195 pg after 2 howrs,

fronm about 230 to about 290 py, such as from about 235 te about 290 ug, such as from about 240

1o about 280 ug after 4 hours,

fram about 270 to about 380 g, such as frony about 295 to about 370 ug, such as from about 300

1o about 360 yg after 6 hours,

from abiout 340 to about 440 pg, such as fram about 350 to about 430 pg, such as from about 355

0 about 420 ug after B hours,

from about 350 to abott 470 pg, such as from gbout 380 to about 460 Ly, such as from about 350

{0 about 4%} yg after 10 howrs,

at lgast about 400 pg, such as at feast about 410 pg after 12 houwrs,

andfor at least about 410 pg, such as af least about 430 pg after 16 hours.
f000387] Iy these or other more spedific embodiments of the present invention, wherein the
implant contains axitinib in the form of polymaorph BV (such as micronized axitinib polymorph IV particies
as tefined herein) in an amount of fram about 400 ug to about 200 g, such as about 450 pg, s a
single-stranded implant that has g hydrated surface area {as measured i PBS at a pH of 7.2 10 7.4 and
37 °C after 24 hows of incubation) of at least 16 mm?, such as from ahout 16.0 to about 23.0 mm?,
has a total weight of from about 0.6 mg to about 1 mg, the implant is further characterized in that the
percentage of axitinib released from the implant in an 47 viro test performed at 35%C + 0.5 °C in B.01IN
HO with 0.25% cetyl wrimethyl ammonium bromide {CTAR) in a USP apparatus 4 {wherein the
percentage of released axitinib is based on the maximum amount of axitinib released from the implant
reprasenting 100%) is;

from about 10 to about 20 %, such as from about 10 to about 18 %, such as from about 12 to

about 17 % after 8.5 howrs,

a from about 19 to about 30 %, such as from about 20 to about 27 %, such as from about 20 to

about 26 % after 1 hour,

from about 30 to about 45 %, such as from about 31 to about 43 %, such as from about 32 to

about 41 % after 2 howurs,

from about 45 to about 65 %%, such as from about 48 to about 83 %, such a3 from about 49 to

abotut 60 % after 4 hours,

from about 58 to about 81 %, such as from about 60 to about 80 %, such as from about 62 to

about 78 % after & hours,

from about 70 to about 80 %, such as from about 73 1o about 87 %, such as from about 74 o

about 86 % after 8 hours,

from about 75 to about 98 %, such as fram about 78 to about 95%, such as from about 80 to about

95 % atfter 10 hours,

at feast about 80 %, such as at least about 85 % after 12 hours,
andfor at feast about 90 %, such as af least.about 35 % after 16 hows.
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I vive release and bydrogel persistence:

{0D0388] In an embodiment of the present invention, when the dried implant of the present
invention is administered 1o the eyve, such as the vitreous humor, it becomes hydrated and changes its
dimensions as disclosed herein, and the hydrogel is then pver time biodegraded until it has been fully
resorbed. When the implant is biodegraded, such as through ester hydrolysis, it gradually may swell
and soften, then become smalier, softer and more liguid until # is fully dissolved and no fonges vistble,
After full degradation of the hydrogel, undissolved TKI particles may remain at the former site of the
implant and in certain instances may agobmerate, Le, merge into 3 monolithic structure. These
remaining undissolved axitinib particles may continue to dissolve slowly at a rate sufficient to provide
therapeutically effective Tk levels, If in certain embodiments two or more implants are administered to
achieve a desired total dose, they are equally bodegraded over time, and the remaining axitinib particles
also merge into one single monolithic structure.

[000389] In cartain embodiments, the hvdrogsl implant softens over time as it degrades, which
may depend ivter 84z on the structure, L.e. the hydrophilicity or hydrophobicity of the carbon chain in
proximity to the degradable ester group, of the linker that crosslinks the PEG units in the hydrogel. For
example, in the implants used In the Examples herein, that carbon chain comprises 7 carbon atoms
when it stems from a SAZ functional group at the PEG, such as a 4a20k PEG, precursor. This carban
chain may provide an extended persistence in the human eve of up fo about 2 or up to about 12 months,
as compared to a shorter carbon chainy when using .. a 5G functional group providing for a shortar
carbon chain in said linker.

{000330] in the human eye, such as in the vitreous humor, the implant of the invention in certain
embodiments biodegrades (Le., the hydrogel dissolves) within about 2 to about 15 months after
administration, or within about 4 to about 13 months after administration, or within about 6 to abouat
1 months after adminisiration, or within about 6 to about 18 months after administration, specifically
withins about & to about 9 months after administration, such as within about 8 months after
administration, or within abott 8 © about 12 months after administration. In particular embodiments
{such as in embodiments where the hydrogel comprises crossfinked PEG units, such as crosslinked
4a20kPEG-SAZ and BaZ0kPEG-NH: units), the hydrogel degrades (bioresorbs) within about 8 to 9
months after injedion info the vitreous humot of 8 human. In other species, the implant of the invention
may hiodegrade later or earlier than in human vitreous humor. For example, in non-human primates,
such as in monkeys, specifically in Cynomolgus monkeys, the hydrogel dissolves {(specifically, in
embodiments where the hydrogel comprises crosslinked PEG units, such as crosstinked 4a20kPEG-SAZ
and BaZ0kPEG-NHz units) within about 5 to & months; and i rabbits, specifically in Dutch Belted rabhits,
the hydrogel dissolves (specifically, in embodiments where the bydrogel comprises crosstinked PEG
units, such as crosslinked 4a20kPEG-SAZ and 8a20kPEG-NH; units) within about 4 10 § months, Without
wishing to be bound by themry, the degradation of the hydrogel (such as wiz ester hydrolysis) is
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datermined to a large extent by the temperature in the vitreous. The mid-vitreal temperature i humans
is about 33 °C, in monkey s about 35 *C, and in rahbit is about 37 °C (F. Lorget et al., Molecular
pharmaceutics, 13(8), pp.2891-2888; and M.B. Landers 111 at al., Retinag 33(13, p. 172-176 (1/2019),
which provides for certain differences in hydragel persistence between different specdies such as rabbits,
maonkeys and humans. The solubllity of the drug such as TKI such as axitinlb per se is not affected to
the same degree by these temperate differences,

{000391] in ane embaodiment, the implant after administration to the vitreous humor releases (as
defined herein) the TKI, such as a therapeutically effective amount of TKI, such as axitinib, over a period
of at least about 3 months, at least about 6 months, &t iegast about 9 months, at least about 18 months,
at least about 11 months, or at least about 12 months, or at feast about 13 months or even longer after
administration (i.e., injection). In particular embodiments, the implant releases the TXI, such as axitinib,
for @ perind of about & to about 9 months after administration.

[000392] In one embodiment of the invention, the implant provides for a treatment period of at
least about 3 months, at least about 6 months, at least about 9 months, at least about 10 months, at
least about 11 months, at least about 12 months, or at least about 13 months or longer after
adrinisiration (injection) of the (e, a single) implant info the vitreous humor of a patlent. In certaln
embadiments, an implant of the present invention provides for 3 treatment period of from about 6 1o
about 12 months, such as from about 8 to about 11 months, or of about & months. In particular
embodiments, an implant of the present invention provides for a treatment perfod of about 9 months.
After one treatrment period a fresh implant of the prasant invention can be injected as disclosed herein,
which sequence can be repeated as many times as needed. For examyple, about 9 months after injection
of the first implant a secand, fresh implant can be injacted. Specifically in embodiments of the invention
wherein the hydrogel comprises crosstinked BEG units, such as an implant being obtained by orosslinking
4320kPEG-SAZ and 8a20kPEG-NHMz precursors, and wherelnn the amount of TKI such as axitinib
contained n the implant {specifically, axitinib polymorph VY is From aboot 400 to about 500 g, 8 new
implant can be irjected into the vitreous humor about 8§ months after injection of the first implant,
because by that time the hydrogel has fully biodegraded, and the remaining axitinib has been released
into the vitreous to be delivered to the retina and/or choroid/RPE,

{000393] in one embodiment of the invention, TKE, such as axitinb is released from the implant
i vivo into the vitreous generally at an average rate of about 0.1 pg/day to about 10 pg/day, or about
{.5 pg/day 1o about 5 pg/day, or about 0.5 pg/day to about 2 ug/day. In particular embodiments of the
invention, TKI such as axitinib i released from the implant 2 wivo (in the vitreous humor, such as in
the vitreous humor of @ human) at an average release rate of at least 0.8 pg/day, such as from about
0.8 pgfday to about 1.5 pgfday, or front about 0.9 pgiday to about 1.3 ygiday, such as about 1.2
pgfday over a time period of at least 3 months, such as least 6, or at least 8, or at least 10 months after
injection. In particutar embodiments such release of TKI, such as axitinib, is maintained for af least
about 3 months, such as about 6 to about 9 months, o from about 6 1o about 12 months after Injection
of the implant. In certain embodiments, the mentioned average release rates apply 1o the vitreous of a
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non-human primate, such as a monkey {n particutar, but not imited thereby, a Cynomolgus monkey).
In certain embodiments, the mentioned average release rates apply to the vitreous of & human. In
particular embodiments, an implant of the invention, such as an implant comprising a hydrogel and
axitinih particles, whergin the hydrogel comprises crosslinked PEG units obtained by crosslinking
45 20kPEG-SAZ and Ba20kPEG-NH:z precursors, and wherein the amount of axitinib contained in the
implant {specifically, axitinib polyniorph 1V} is from about 400 to about 500 pg, provides for the release
of axitinils into the vitreous of & buman at an average rate of from about 8.8 pg/day to about 1.5 yg/day,
such as from about 0.9 ygiday to abaut 1.3 ugfday, or from about 1.0 pofday to about 1.2 pofday,
such as about 1.0 pg/day. In certaln embodiments, the release rate stays essentially constant over at
least about 3 months, or over the first quarter or the first haif of the treatment period.

In vivo release and pre-clinical studies in non-human primates (NHP)

[on0394}] Pre-glinical studies in non~human primates {NHP} have been conducted /nter aliz
with a1y implant containing about 300 pg axitinib In the forms of polymorph IV and having a hydrated
sirface arga of about 20 mm?, To briefly summarize, in this ocular distribution and pharmacokinetic
study the /7 vivo release following a single intravitreal injection of such an implant is determined in
Cynomoigus monkeys, and is then compared 1o the results obtained with reference implants containing
axitinih in the form of polymorph SAB-1, i the following doses: about 600 wg, about 300 pg, and 3
implants each containing about 200 pg axitinib, Results of these studies are reported and compared in
Example 10, It was found that 3 months after an intravitrea! infection of 8 single impdant according to
the present invention containing about 300 pg axitinil polymorph IV the axitinib levels in the retins, the
chorgid and retinal pigment epitheliuns (RPE) are higher as compared o the referance implants
{containing axitinib polymorph SAB-I). Without wishing to be bound by this theory, these increased
fevels of axitintb in the mentioned ocular tssues are believed to be due to the solubliity of axitinib
polyrnorpht IV, which solubility is about twice the solubility of axitinib polymorph SAB-1, as disclosed
herein, and which thus provides for g faster release of axitinib from the implant into the vitreous humor,
Basaed on an s value for VEGFR-2 from celli-hased assays of 0.077 ng/ml, and taking into account &
vitreous half-life of axitinib of 2 hours, & had been determingd (in US 2020/0375889 Al, paragraph
{0048] to [DO501) that 256 ng/day of axitinib would have to be released from an intravitreal implant in
order to provide for therapeutically effective concentrations of axitinib in the vitreocus. In the present
study in NHP so far, a release rate of 986 ng/day from the implant containing about 300 yg axitinib
{polymorph IV} has been measured, which is almost 4 times the said required release rate of 356
ngiday.

{000395) Example 10 also provides further data on the &7 Wi release of implants according to
the present invention in NHP (spedifically, Cynomolgus monkeys) beyond 3 months, namely at & months
and 9 months. It is demonstrated in this example that the retina and chorpid/RPE tne: for an implant
containing axitinib polymorph IV (such as implant 10D in Example 10, containing a dose of aboat 300
UG axitinit) pccurred during the sustained release period at 3 months, while for the implants contalning
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adtinib polymorph SAB-T {implants 104, 188, and 10C€) the reting and choroid/RPE twex oCcurred at 6
or & months, The hydrogel of the implants accarding to the invention used in this study Dlodegrades in
NHP within about 5 to 6 months, This means that in certain embadiments of the present invention for
implants contalning a more soluble form of axitinib such as axitinth polymorph IV, a larger partion of
the drug payvioad contained in the implant is released prior o the terminal release that happens upon
final biodegradation of the hydrogel, as compared to the release from comparative implants that contain
a less soluble form of axitinib {such as axitinib polymorph SAB-1) but are otherwise comparable to the
implants of the present invention {e.g. as regards the implant compasition and the drug dose contained
i the implart). Thus, in cortain embadiments of the present invention, in which the axitinib contained
in the sustained releass biodegradable ooular implant is axitindh having a solubility of at least 0.3 yg/nil
as measured in phosphate-buffered safine (PBS) at a pH of 7.2 1o 7.4 and 37 °C afler five days of
incubation (such as axitinib polymorph IV}, the maximal axitinib concentration in the reting andfor the
chorgid/RPE at the time of final bydroged degradation provided by the sustained release biodegradable
ocular implant is /ess than the maximal axitinib concentration in the reting and/or the choroid/RPE at
the time of final hydrogel degradation; respectively, provided by a comparative implant in which the
axitinib has a solubility of lower than 0.3 pg/mbl as measured in phosphate-buffered saline (PBS) at &
pH of 7.2 & 7.4 and 37 °C after five days of incubation, In certain of these embodimends, the total
amount of axitinib contained in the comparative implant differs by no more than 10% from the total
amount of axitinib contained in the sustained release biodegradable oculer implant,

[000395] Thus, it certain embodiments of the prasent invention, specifically whan an implant
containg axitintb polymorph IV in an amount of from about 400 to about 504 py, the cumulative amount
of axitinih released prior to the bindegradation of the hydroge!l I8 higher than the amount of axitinib
being terminally released upon biodegradation. In certain embodiments, the amount of 3 terminal
release of axitinib upon biodegradation of the hydrogel In the vitreous humor s nob higher or not
substantiaily higher than the cumulative amount of axitintb refeased by the implant prior to
biodegradation when the implantis still intact. Inn certain embodiments, the amount of axatinib remaining
in the vitreous humor at 6 months after implant injection (which includes the amount of axitinib that is
prasent in the mplant residing in the vitreous humor) s 250 ug or less, such as 200 ug or less. In
certain embodiments, after injection into the vitreous humor the concantration of axitinib in the reting
or the choroid/RPE provided in a terminal release upon bicdegradation of the hydrogel is not higher, or
not substantially higher, such as no more than about 25% higher, such as no more than about 10%
higher, than the maximum concentration of axtinib in the retina or the choroid/RPE, respectively,
provided by the implant at any time after infection and prior to bivdegradation of the hydrogel when
the implant is stil! intact.

{000397] In certain embodinents of the present invention, the maximum concentration of TKI,
specifically axitinib, in NHP reting and choroid/RPE s reached with an implant according to the present
nvention containing & more soluble TKT {such as axitinih polymorph 1V, such as in an amount of from
about 400 to about 500 ug) beforethe hydrogel biodegrades, while Inimplants containing 3 less soluble
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TKI (such as axitinib polymorph SAB-I) the maxdmum concentration of TKI in NHP relina and
choroid/RPE is reached only upoansaffer hydroget degradation {which happens at arcund 5 to 6 months
in NHP as explained herein), See e.q. Example 10, implant 10D containing about 0.3 mg axitinib
polyrorph IV, compared o implants 10A {0 10€ containing varlous amounts of axitinih polymorph
SAB-I. The implant according to the present invention containing about 0.3 mg axitinib in the form of
the more soluble axitinily polymorph 1V {sample 10D) reached steady state earlier than the implants
containing the less soluble axitinib polymaorph SAB-1, and maintained it without any increased release
at the time of hydragel bicdegradation. The maximal exposure of aithib o the reting and the
choroid/RPE after hydrogel biodegradation in Example 10 was significantly less with the implant
containing the more solubile axitinib polymaorph IV {implant 10D) due 1o less remaining drug upon
hydroge! biodegradation. The average daily release rate {pg/day) over the first 3 months after implant
injection reflects the faster refease of axitinib from the 8.3 mg dose axitinih polymorph IV implant {10D)
usad in this study as compared to a corresponding implant contaiting the less solulie axitinib polymorph
SAB-L

fo00328] In certain embodiments, an implant of the present invention may ralease TKI such as
axitiniby Into the vitreous, wherein the cumulative amount of TXI {(such as axitinib) released prior 1o the
hiodegradation of the hydrage! is higher than the amount of TKI (such as axitinib) being terminally
refeased upon final biodegradation. In these embodiments, the amount of axitinib being released upon
blodegradation may be less than about 200 pg, such as less than about 158 pg, about 130 g or less,
o about 100 pg or less, or the termingt amount of axitinth being released upon final bicdegradation of
the hydrogel is from about 50 to about 200 pg, such as from about 100 to about 170 pg, such as from
about 111 to 150 ug. In these or other embodiments, the maximum TKI {such as axitinib) concentration
iy ooular tissue (Cwer), stich as in the reting or the choroid, reached prior to the blodegradation of the
hydrogel is within +/- 50%, such as within +/- 30% of the concentration of TKI {such as axitinib}
defivered to that ocular dssue upon biodegradation,

{000399] In some embodiments, an implant according to the present invention delivers a
concentration of TKI (such as axitinib) to an ocular tissue (such as the retina or choroid), wherein the
toe OF that T i that tissue is varlier, such as at least about 1 month or at least about 2 months earlier,
than the s achisved with a comparative implant and/or wherein the maximum concentration of that
TKI {such as axitinib) deliverad to that tissue Is higher than the maximum concentration of that TKI
delivered by a comparative implant, wherein the comparative implant contains that TKI in a total amount
of within +/- 10%, such as within +/- 5% of the total amount of that TKI contained in the implant of
the invention and differs from the implant of the invention inthat {such as only in that) the comparative
implant contains that TKI in 3 form that has a lower solubliity as measured M PRSatapH of 7.2 0 7.4
and 37 °C after five days of incubation than the form of that TKI contained in the sustained release
biodegradable ocular implant, and wherein the comparative implant has & hydrated surface area (as
defined herein) of within +/-20%, such as within +/- 10% of the hydrated surface area of the sustained
release bindegradable ocular implant of the invention. In certain embodiments, the comparative implant

94



i0

it
A

o
L

L2
L2

WO 2024/215649 PCT/US2024/023688

containg a different polymorphic form of the same TKI as the implant of the invention, which has a
lower solubifity of the polymorph of that TKI as contained in the sustained release biodegradable ocular
implant of the invention, specifically the sustained release biodegradable ocular implant of the invention
may contaln axitindh polymorph IV, and the comparative implant may contain axitindb polymorph SAB-
L

{800400] In some embodiments the implant of the invention provides for substantially or near
zero-order refease of the TKI {such as axitinib) for at least one month, such as at least two months,
such as at least three months, such as at least four months, such as at least five months,

{000401] In certain embodiments, the concentration of TKI {such as axitindk) in an ocular tssue
{such as the reting or chorold) provided In 3 terminal release upon blodegradation of the bydrogel is
not higher or not substantially higher, or is not more than about 25% higher, such as no more than
about 10% higher than the concentration of TKI {such as axitinib) in the ocular tissue provided by the
implant at any tme after injection aud prior to bindegradation when the implant is still intact. For
example, the increase of the concentration of TKI {such as axitinib} in the ocular tissue provided by a
terniinal release of TKI (such as axitini) upon bindegradation of the hvdrogel is no more than about
110%, such as no more than about 10096, such as no more than about 80%, such as no more than
about 30%, such as no more than about 20%, such as no moare than about 10% of the concentration
of TKI in that ocular tissue reached at any time prior to said terminal release.

[000402] in certain embodiments; the terminal release of the TKI {such as axitinib) upon
biodegradation of the hydroge! of an implant of the present invention {(such as an implant containing
axitinib polymorph IV in an amount of frony abiout 480 to about 500 pg) is less than the terminal release
of TKI from a comparative implant upon its bicdegradation, whereln the comparative implant contains
the TKI in a total amount of within +/~ 10%, such as within +/- 5% of the total amount of the TKI
contained in the sustained release biodegradable ooular implant and differs from the sustained release
biodegradable ooular implant In that (such as only in that) the comparative implant contains the TKL in
a form that has a lower solubility as measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of
incubation than the form of the TKI contained in the sustained release biodegradable ocular implant,
and wherein the compavative inplant has a hydrated surface ares (as defined herein) of within +/~20%,
sttt as within +/- 10% of the hydrated surface areg of the sustained release biodegradable ooular
implant

[0004G3) In certain embodiments, an implant of the present invention (such as an implant
containing axitinib polymorgh 1V in an amount of from about 400 to about 500 pg) provides for a higher
Coey OF the TKI in an ocular tissue (such as the rating or the chorgid) than the Crex of the TKI as provided
by 3 comparative implant, prior 1o bicdegradation of the hydrogs!l, wherein the comparative implant
contains the TKI in g total amount of within +/- 10%, such as within +/- 5% of the total amount of the
TKI contained in the sustained release blodegradable ocular implant and differs from the sustained
refease biodegradable ocular implant in that (such as only in that) the comparative implant contains the
TKI in a form that has a lower solubility as measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five
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days of incubation than the form of the TKI containad in the sustained release biodegradable ocular
implant, and wherein the comparative implant has a hydrated surface area (as defined herein) of within
+7-20% the hydrated surface area of the sustaingd release blodegradable ocular implant.
[000404] In these or other certaln embadiments, the elimination rate (in pg/day) of the TRI {such
as axitinib} from the vitreous humor provided by a sustained release biodegradable ocular implant of
the present invention at any time point selected from 3 or & months after implant injection is higher as
compared {0 the elimination rate (In pg/day) of the TKI from the vitreous humor at any time point
sefected fram 3 or & months aftey injection of & camparative implant, wherain the comparative implant.
differs from the sustained release hiodegradable ocular implant only in that the solubllify of the TKI in
the comparative implant is lower as measured In PRS at a pH of 7.2 to 7.4 and 37 °C after five days of
incubation than that of the TKI contained in the implant of the invention, and wherein the elimination
rate is calouylated by dividing the difference between (i) the total amount of TKI contained in the
respective Implant and the remaining geometric mean TKI amount in the vitreous humaor {wiich includes
the remaining amount of TKI contained in the respective implant residing in the vitreous humor)
determined at 3 months, or (it} the difference between the remaining geometric mean TKI amount in
the vitreous humor determined at 3 months and the remaining geometric mean TKI amournt In the
vitrenus humor determined at 6 months, by the number of days slapsed in the respective fime period,
wherein the time pericd is (I} from { to 3 months o (i) from 3 1o &6 months.
[oD0L0S5] in more specific embodiments of the embodiments of the preceding paragraph, the
comparative implant differs from the sustained ralsase biodegradable ocular implant of the present
invention ardy in thaty

{a) the solubility of the TK in the comparative Implant is fower as measured in PBS at a pH

of 7.2 10 7.4 and 37 °C after five days of incubation than that of the TKI contained in the implant

of the invention,

th} the hydrated surface area (as defined herein) of the comparative implant differs by no

more than 5%, and

(9] the total amount of the TKI contained in the comparative implant differs by no more

than 5; or in that

{a) the solubility of the TKT in the comparative implant is lower as measurad in PRS at a pH

of 7.2 10 7.4 and 37 °C after five days of incubation than that of the TKI contained in the implant

of the invention,

{h) the total amount of the TKY contained in the comparative implant is at least 1.5 times

higher, and

{c} the hydrated sinface avea {as defined herein) of the comparative implant differs by no

more than 10%; or in that:

{a} the sotubility of the TKin the comparative implant is fower as measured in PBS ata pH

of 7.2 to 7.4 and 37 °C afer five days of incubation than that of the TKI contained in the implant

of the invention,
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{h) the hydrated surface area {as defined herein) of the comparative implant differs by no

more than 10%, and

{<) the total amount of the TKI contained in the comparative implant is at least two times

higher,
[OO0406] In more specific embodiments, the comparative implant mentioned i the preceding
paragraphs may contain the less soluble axitinih polvmorph SAB-I, and the implant according to the
prasent invention may contain the more soluble axitinib polymorph IV,
[000407] in yet further embodiments, the elimination rate {n ug/day) of the TRI {such as axitinib)
from the vitreous humor provided by an implant of the present nvention (such as an implant containing
axitintb polymorph IV in an amount of from about 400 to about 500 ug) is substantially the same at 6
months after implant injection as compared 1o the elfimination rate {in pg fday) of the TKI from the
vitreous humeor at 6 months after injection of a comparative implant, wherein the comparative implant
differs fron the sustained release bicdegradable ocular implant only in that

{a) the solubility of the TKI in the comparative implant is lower as measured in PBS at a pH

of 7.2 to 7.4 and 37 *C after five days of incubation than that of the TKI contained in the implant

of the invention,

{I} the total amount of the TKI contained in the comparative implant is at least 1.5 times

higher, and

{c) the hydrated surface area {(as defined herein) of the comparative implant is at least 2.5

times higher,
wherely the elimination: rate is calculated by dividing the difference between the remaining geometric
mean TKI amount in the vitreous humor determined at 3 months and the remaining geometric mean
TKI amount in the vitreous humor determined at & months by the number of days slapsed in the time
period from 3 to & months.
{o00408] In certain ermbodiments, with an implant of the present invention {such as an implant
containing axitinib polymorph IV in an amount of from about 400 to about 500 ug) the geometric mean
amount (in pg) of the TKI (such as axitinib) in the vitreous humor (which includes the amount of the
TEI present in the sustained release biodegradable acudar implart residing in the vitreous humor after
injection) is lower at any thne point selected from 3, 6 or 9 months after implant injection as compared
0 the geometric mean amount (in pg) of the TKI in the vitreous humaor at the respective time point
selected from 3, 6 or 9 maonths after injection of 8 comparative implant, wherein the comparative implant
differs from the sustained refease biodegradable ocuar implant only in that the solubility of the tyrosine
kinase inhibitor it the comparative implant is fower as measured in PBS at a pH of 7.2 to 7.4 and 37 °C
after five days of incubatinn than that of the TKI contained in the implant of the invention.
[o00409] In particiler embodiments, the said axitinib concentrations mentioned above in ocular
tissue {vitreous humor, reting, or choroid) are measured in a non-human primate, such a monkey, such
as a Cynomolgus monkey.

97



s
LA

20

30

3]
L2

WO 2024/215649 PCT/US2024/023688

In vivo release and pre-clinical studies in rabbit

{000210] The findings in the & vwio studies in rabbit (Example 13) were generally consistent
with the findings in NHP (Example 10}, The implants of the present invention {containing the more
soluble form of axitinib, polymorph: IV} alse achieved higher axitinib levels in the reting angd chorold/RPE
of rabbit (Dutch Belted rabbit) earlier than comparative implants containing the less soluble form of
axitinib {polymorph SAB-I), see a.g. the dalg at week 6 comparing an implant containing about 8.3 mg
avitiniby polymorph IV {sample 138} with an implant containing also about .3 mg axitinib, but
polymorph SAB-T while having a comparable hydrated surface area (sample 134},

[000411] it is demonstrated in Example 13 that in rabbit (such as Duitch Belted rabbit),
implants accarding to the present invention containing axitinih polymarph 1V {incliding the implants
containing an axitinib dose of about 8.3 mg and those containing about 8.6 mg axitinib polymorph 1V,
see implants 13E and 13F in Example 13) delivered sustained concentrations of axitinib to the reting
and chorold/RPE, and reduced the maximal exposure I these tissues at the time of final hydrogel
bioresorption. Based on the average axitinib congentration measured in the reting of Dutch Belted
rabbits provided by inplants of the present inveotion containing axitinib {(in the form of axitinib
patymorph IV doses of about 0.3 my and about £.6 myg, respectively, and interpolation thereof, one
implant according to the present invention containing a dose of axitinib {again, in the form of axitinil
polymorph IVY of about 450 pg {such as from about 400 to about 500 pg) may provide an AUCe 5.5 months
in the reting of Dutch Belted rabbits in the range of from about 125,008 to about 165,000 ng - day/g,
such as from about 130,000 to about 160,000 ng - day/g, such as from about 135,000 to about 155,000
ng - day/g, and may provide an AUCes.s months I the chorgid/RPE of Dutch Belted rabbits in the range of
from about 130,000 to about 190,000 ng - day/fg, such as from about 140,000 to asbout 180,000 ng -
day/a, such as from about 150,000 to abouwt 175,000 ng - day/g. These estimates may apply in particular
to implants according to the present invention in which the hydrogel comprises crosslinked PEG units,
such as those obtained from crosslinking 4a20kPEG-SAY and 8a2lkPEG-NH: precursors as disclosed
herein, and wherein the implant has a hydrated surface area of from about 16 to about 25 mm?.
[000412] In certain embodiments, the geometric mean concentration (in ng/g) of the TKI (such
as axitinih} in an ocular tissue {such as the reting and/or the choraid) provided by an implant of the
present invention (such as an implant containing axitinib polymorph IV in an amount of from about 400
to about 500 yg) is higher at week & after injection of the sustained release bivdegradablé ocular implant
as compared to the geometric mean concentration (in ng/q) of the TKI in that ocular tissue at week &
after injection of a comparative implant, wherein the comparative implant differs from the sustained
release biodegradable ocular implant ondy i thet the solubifity of the TKI in the comparative inaplant is
lower as measured in PBS at a pH of 7.2 t0 7.4 and 37 °C after five days of incubation than that of the
TKI contained in the implant of the inventipn. In these or other certain embadiments, the sum of the
geomelric mean concentrations (in ng/g) of TKI (such as axitinib) determined in an ocular tissue at

week 6, week 13, and week 24 after infection of the implant is higher than the sum of the geometric

98



i

it
M

o
L

L2
L2

WO 2024/215649 PCT/US2024/023688

mean concentrations (in ng/q) of TKI determined at week 6, weel 13, and week 24 after injection of a
comparative implant, wherein the comparative implant differs from the sustained release bindegradable
acular implant only in that the solubility of the tyrosing kinase inhibitor in the comparative implant is
lower as measured in PBRS at a pH of 7.2 10 7.4 and 37 °C after five days of incubation than that of the
TKI contained in the implant of the inwvention. In certain embodiments, the said geometric mean
concentrations are determined in a subject that is a rabbit, such as a [uich Belted rabblt, In more
specific embodiments of the embodiments of the precading paragraph, the comparative implant differs
from the sustained release bicdegradable ocular implant only in that:

{a} the solubllity of the TKI in the comparative inplant is lower as measurad in PBS ata pH

of 7.2 10 7.4 and 37 °C after five days of incubation than that of the TKI contained in the implant

of the invention,

{n the hydrated surface area {as defined herein) of the comparative implant. differs by no

more than 3%, and

{c} the total amount of the TKI contained in the comparative implant differs by no more

than 5; or in that:

{a} the solubility of the TKI in the comparative implant is lower as measurad in PBS at a pH

of 7.2 10 7.4 angd 37 °C after five days of incubation than that of the TKI contained in the implant

of the invention,

{h the total amount of the TKI contained in the comparative implant is at least 1.5 times

higher, and

{c} the hvdrated surface area {as defined herain} of the comparative implant differs by no

maore than 10%; or in that

{a) the solubility of the TKI in the comparative implant is lower as measured in PBS at a pH

of 7.2 10 74 and 37 °( after five days of incubation than that of the TKI contained in the implant

of the invention,

{b) the hydrated surface area {as defined herein) of the comparative implant differs by no

move than 10%, and

{c} the total amount of the TKI contained in the compavative implant is at least two times

higher.
{000413] In more specific embodiments, the comparative implant mentioned in the precading
paragraphs may contain the less soluble axitinib polymorph SAB-1, and the implant according to the
present invention may contain the more soluble axitinib polymorph IV,
{onoas4] it was demonstrated in an &7 vive challenge study {(Example 14, Figure 29) in rabbit,
specifically in Dutch Belted rabbit, that VEGF-induced retinal vascular leakage was reduced or delayed
for at least up to about 1 month, such as at least up to about 2 months, such as at least up o about 3
months after injection of an implant of the present invention {containing axitinik polymorph IV in an
amount of about 400 to about 500 pg, such as about 458 1), as comparad 1o the VEGF-inducead retingl
leakage in the respective same period after administering bevacizurnat {Avastin}. The study described

99



i

20

(75
o

b
LA

WO 2024/215649 PCT/US2024/023688

in Example 14 comprised the intravitreal injection of a sustained release biodegradable ocular implant
according to the present invention {containing axitinib polymorph IV in an amount of about 400 to about
500 pg, such as about 450 pg) to an eye of a rabbit, wherein the rabbit was thereafter also administared
1 pg of VEGF to the eye at least three times over a period of 3 months. The efficacy of the administration
of the implant of the present invention was compared to the administration of 50 pl of 25 mg/mib
bevacizumab under the same conditions including the VEGF challenges, and also compared t0 the
administration of a comparative implant containg a less soluble form of axitinib, namely axitinib
podymorph SAB-L but in a higher amount {about 600 pg). The implant of the present invention
cortaining about 458 pg axitinib polymorph 1V showed comparable or belter efficacy in inhibifing VEGF-
induced feakage than the comparative implant cantaining a hgher amount of axitinib, but of a less
spluble axitindb polymorph (see in particular Figure 29).

Emax of axitinib

[000415] In certain embodiments, the twe 0F TKI {such as axitinily) provided by an implant of the
present invention, such as an implant containing axitinib polymorph IV in an amount of about 400 to
about 500 ug, such as about 450 ug, in an ocular tissue is earlier than about 6 months, such as earlier
than about 5 months, such as earlier than about 4 months, such as earlier than about 3 months, such
as earlier than about 2 months after injection of the implant into the eye of a non-humean primate, such
as a monkey, such as a Cynomolgus monkey; and/or the e oF TXI {such as axitinib) in an ocular tissue
is earlier than abogt & months, such as at about 5.5 months or earfier, or carlier than abowt 5 monthg,
such as earlier than about 4 months, such as earlier than about 3 months, such as sarlier than about 2
months, such as earlier than about 1 month after infection of the implant into the eye of a rodent, such
as a rabbit, such as a Dutch Belted rabbit; and/or the trax {such as axitinity) of TKI in an ocular tissue is
earlier than about 9 months, such as earlier than about 8 months, such as earlier than about 7 months,
such as earlier than about 6 months, such as earlier than about 5 months, such as earlier than about 4
months after injection into the eye of a human patient. In certain of these embodiments, the ocular
tissiae may be the reting and/or the choroid/RFE.

{ooD416] In certain embodiments, wherein the axitinib contained in 2 sustained release
greater as measured in phasphate-buffered saline (PBS) at a pH of 7.2 ta 7.4 and 37 °C after five days
of incubation; the maximum concentration of axitinib in the reting and/or the chorold/RPE {eg. the
reting and/or the choroid/RPE of a monkey, such as a Cynomolgus monkey, or of a rabbtit, suchas a
Dutch Belted rabbit) is reached by the sustained refease biodegradable otular implant eanfer than by a
comparative implant, wherein the comparative implant differs from the sustained release hicdegradable
ocular implant in the solubility (such as the polymorphic form) of the axitinib, and whergin the dose of
axitintb in the comparative implant is up to two times the dose of axitinib in the sustained release

biodegradable oaular implant, In certain of these embodiments, the maximum axitinib concentration in
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the retinag and/or the choroid/RPE s reached by the sustained release biodegradable ocular implant
prior to the final hydroge! biodegradation.

[000417] in certpin embodiments, after injection into the vireous humor {such as the vitreous
hunior of & NHP, such as a monkey, such as 8 Cynomiolgus monkey) an implant of the present invention
{stch as an implant containing axitinib polymorph IV in an amiount of about 400 to about 500 pg, such
as about 450 g} provides for an earlier twex of axitinib in the retina or the choroid/RPE than the tmax of
axitinib as provided by & comparative implant, wherein the comparative implant contains axitinib in a
total amount of within +/~ 10%, such as within +/- 5% of the total amount of the axitinib contained in
the sustained release blodegradable ocular implant and differs from the sustained release biodegradable
acular implant in that (such as only in that) the comparative implant containg axitini i a form that has
a lower solbility as measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation than
axitinib polymorph IV, and wherein the comparative implant has a hydrated surface area (as measured
in phosphate-buffered saline {PBS) at a pH of 7.2 10 7.4 and 37 °C after 24 hours of incubation) of
within +/-20%; such as withinn +/- 10% of the hydrated surface area of the sustained relsase
hindegradable acular implant.

Mechanism of release:

[ooo418] Without wishing 1o he bound by theory, the mechanism of release of the TKI from an
implant of the invention may be explained as follows: In embodiments of the invention, release of the
TKI into the eyve and spedifically into the vitreous humor is dictated by diffusion and drug clearance. An
examplary TKI according to the present invention is axitinib, According to the present invention, the
TRI, such as axitingh, is confined in a biodegradabla hydrogel having a particular geometry and surface.
The fiquld in the posterior chamber of the eve is viscous, has a siow dearance and & relatively stagnant
flow {at least as comparad 10 the anterfor chamber of the eye).

[000&19] The implant of the present invention comprises a hydrogel made of a polymer network
and a TKI dispersed withins the hydrogel. The drug gradustly gets dissolved and diffuses out of the
hydrogetl inte the eye. This may happen fivst at the puter region of the hydragel (Le., the drug partides
that are ocated in the outermost ragion of the hydrogel get dissolved and diffuse out first, the innermaost
last} that is in contact with the fiquid environment of the vitreous. Thereby, i certain embodiments, the
outer region of the hydroge! becomes devold of drug particles. This region is therefore also called the
“clearance zone”, which is limited to dissolved drug only, with a concentration at or below the solubiiity
of the drug, In certain embaodiments, this low suface concentration may protect tissue {retingl or other
cells) frony potential drug toxicity by physically separating drug particles frony the tissue should the
implant get in contact with such tissue, In other embadiments, upon hydration the “dearance zone” i
an outer region that has a concentration of active agent that is less than the active agent in an inner
region of the hydrated hydrogel,
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{006420] In embodiments with dearance zones, because drug has dissolved ang has diffused out
of the clearance zoneg, this area of the hydrogel may develop voids and becomes softer and weaker,
Concurrantly with the drug diffusing out of the hydrogel, the hydrogel may also be slowly degraded by
means of, e.q., ester hydrolysis in the agueous environment of the eye. This degradation ocours
uniformily throughout the bulk of the hydrogel. AL advanced stages of degradation, distortion and some
erosion of the hydrogal may begin 1o occur, As this happens, the hydrogel becomes softer and more
liguid {and thus its shape becomes distorted) until the hydrogel finally dissolves and is resorbied
completaly. Whenevey # is referred to herein o “tefore hydrogel bicdegradation®, or o “upon
biodegradation”, i is always meant before the Anaf biodegradation/bioresorption/dissolution of the
hydrogeal. As already mentioned harein, the hydrogs! of an implant of the present invention, such as a
PEG hydrogel, such as a hydrogel obtained by crosslinking 4a20kPEG-5AZ and 8a20kPEG-NH:
precursors, biodegrades in about 5 to abogt & months after injfection into the vitreouws humar of a
monkey {such as a Cynomalgus monkey), in about 4 to about 5 months after injection into the vitreous
humor of a rabbit {such as a Dutch Belted rabbit), aud in shout 8 to about 9 months after injection inte
the vitrepus humor of @ human. Upon final bicdegradation of the hydrogel, the drug particles that still
remained up o this final biodegradation in the hydrogel get then released into the vitreous humor,
which release may also be referred to hergin as “terminal release”, From the vitregus humor, the drug
then continues {o be dissolved and delivered to ocular tssue such as the retina and chorold.

[000821] In certain embodiments, undissolved TKI particles may remain at the former site of the
implant after the hydrogel has already fully dissolved, Since these remaining undissolved axitinih
particies are no fonger fixated and held apart by the hydroged, they may in certain ihstances agglomerate
and form a substantially monolithic structure {or several such structures). This manolithic axitinib
structure may still continue to release axitinib, at rates sufficient to achieve the therapeutic effect
{specifically, to reduge CSFT as disclosed hereiry), Without wishing 1o be bound by theory, the
agglomeration is helieved o be reduced when using TKI particles with a smaller particle size, as
disclosed herein, such as micronized TKY particles, such as with a d10 particle size of less than §.25 gm,
a d50 particle size of less than 2.6 ym, and a d90 particle size of less than 8 ym or less than 6.5 um {or
other particle size ranges as disclosed herein). Apart from potentially reduced agglomeration, a smaller
particle size may generally be advantageous as such smaller particles may Clear faster from the vitreous
{and be delivered 1o ocular tissue such as the reting and choroid) in cases where the hvdroge! has fully
dissolved before the full drugload of TKI has been released from an implant of the invention so thet the
remaining TKI particles are freely located or floating in the vitreous.

{ooo422] in one embodiment of the present invention, the entire amount of TKI such ag axitinib
is released prior to the complste degradation of the hydrogel, Le., the time to full degradation of the
hydroget is longer than the time to complete release of the TKI such as axitinib. In other embuodiments,
the time to full degradation of the hydrogel is shorter than the time to complete release of the TKI such
as axitinib. In yet other embodiments, the time to full degradation of the hydrogel s essentially equal
to the time to complete release of the TKI such as axitinily, 50 fhat the TKI is essentially completely
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released at about the same time as the hydrogel is completely dissolved. In certain embodiments, the
ratio of the time to full degradation of the hydrogel to the time to complete release of the TKI s less
than about 2.8, or lgss than about 1.5, such as from about 0.5 to about 1.5, or from about 0.7 to about
1.3 or 1.25. In certain embadiments, the amount of TKI remaining after complete degradation of the
hydrogel (i vitro andfor in vive) 1s less than about 25% of the initial TKT content of the implant, or less
than about 20%, or less than aboul 15%,; or less than about 10% of the initial TKI content of the
implant, In certain embodiments, the implant of the present invention provides for substantially zero-
arder release of the TRI for at least one month, such as at least two months, such as at least Hwee
maornths, such as at least four months, such as at lsast five months,

[oo0a23] I cartain embodiments, the amount of TKI such as axitinib {and in particular axitinib
polymorph 1V} being terminally released upon final blodegradation of the hydrogel when the implant
has been placed into the vitreous humor (such as the vitreous humor of a human patient) is from about
50 to about 200 pg, such as from ahout 100 to about 170 pg, such as from about 110 to about 150 ug.
This applies particularly in case the implant contains axitinib polymorph IV in an amount of from about
400 to about 300 py, such as about 450 ug.

[000424] In certain embodiments the therapeutic effect of one single implant of the present
invention can be consistently maintained over an extended period of Hime, such as &t least 3 months,
or at least & months, or at least 9 months,; or at least 10 months, or at least 12 months, or even longer,
such as up to 15 months, This greatly reduces the treatment burden for patients with wet AMD as
compared to the current standard of care, which requires frequent intravitreal injections of an anti-VEGF
agent (such as aflibercept) about every two months, In contrast, the implants according to the present
invention may neead o be injected only at much greater intervals of time, such as once per about 6
menths, or once per about 8 months, or once per about 12 months. In certain embodiments of the
present invention, the re-dosing frequenty is every © 10 12 months, such as every 8 1o 11 months, or
i5 ghout every 6 months or about every § months. In particular embodiments, the re-dosing frenquency
of an implant atcording to the present invention (and thus the treatment peripd provided by one
implant) is about every 9 months. In certain embodiments, the hydrogel, particularly the PEG hydrogel,
miare particularly the hydrogst alitained by crosslinking 4a20kPEG-SAZ and Baz0kPEG-NH: precursors,
hicdegrades in human vitreous humor within about 8 months, or within about 8 to about § manths after
rjection. Re-dosing is possible not Isast because of the gentleness of such an implant to ocular tissue,
particularly the reting, and generally a good tolerabiiity of the implant. This good tolerability and
gentleness is due nfer alia 1o the use of a hydrogel, particularly a PEG hydrogel, as opposed to the use
of other, non-hydrogel matrix materials (such as e.g. pure BL{G)A) which are generally more rigid and
may be less bocompatible than hydrogels such as PEG hydrogels.

[000425] In certain embodiments, the implants according to the present invention enable a
continuous thevapy, as they provide for a faster release of the TKI such as axitinib such that the
greater part of the drug pavicad contained in an implant is released into the vitreous prior to the
degradation of the hydroge! (i.e., while the implant is still intact). In certain embodiments of the
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present invention, the tmax of the TKI in ocular tissue, such as the retina or the choroid, is earlier than
the biodegradation of the hydrogel. In other embodiments, the tmax Of the TKI in ocular tissue, such as
the retina or the choroid, is at terminal release of the TKI upon biodegradation of the hydrogel. The
remaining TKI such as axitiniy content s released into the vitreous when the hvdrogel degrades.
Without wishing to be bound by theory, the freg TKI such as axitinib particles residing in the vitrenus
after hydrogal degradation then continiue 1o be dissolved and the sctive sgent migrates into ocular
tissue such as the reting and the choroid, so that the therapeutic effect is maintained even during the
period when the remainders of the hydrogel are being fully cearad fram the vitreous, until a2 new
implant can be placed. Once the hydrogel of an implant has essentially blodegraded, a new implant
may be injected. The hiodegradation of an implant can be determined by means of certain imaging
technigues, such as slit-lamp (sometimes alse referred to as shit-lamp biomicroscopy} performed by an
ophthalmologist. Another technique is or confocal scanning laser ophthalmoscopy (€SLO; sometimes
alen referred o as IR or OCT). ARter it has been confirmied that the hydroget has essentially
biodegraded by means of such imaging technigues, a new implant can be injected, Agaln, without
wishing to be bound by theory, this avoids an accumudation of “empty”, Le., drug-depleted implants in
the vitreous, and/or avoids having to place a fresh implant into the vitreous In order 1o maintain the
therapeutic effect when remainders of the drug-depleted implant still reside in the vitreous, Thereforg,
i certain embodiments of the invention, the cumulative amount of TKT such as axitinih refeased prior
to the degradation of the hydrogel is higher thas the remaining amount which is released upon
degradation of the hiydrogel, This may be achieved by increasing the release rate of the TKI such as
axitinib, such as by incorporating a faerm thereof that has & higher solubility, such as a solubility of at
feast 0.3 po/ml as measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation.
{0D0426] In certain embadiments of the present invention, the sustained release bindegradable
acular implant containg the axitinib polymiorph IV as the active agent. This axitinib polymer IV is, a5
disclosed harein, more soluble than other forms of axitinth, such as polymorph SAB-1. This increased
solubility provides for a faster refease of axatinib from an otherwise identical implant (.4, comprising a
hydrogel of a polymer network such as a network of crosslirkead PEG units, such as a network of
crosstinked 4a20kFEG-SAZ and 8a20kPEG~-NH: units), such that upon biodegradation of the hydragel
{which ocours at about 8 to 9 months aBter injection of the implant into the vitreous humor of &
human} the majority of the total axitinib content has already been released. Upon biodegradation of
the hydrogel the reraining amount of axitinib is refeased, which then resides in the vireous and
stowly dissobves to be delivered to e.q. the retina while the {ast remainders of the hydrogel are cleared
from the vitreous. Thereby, in certain embodiments, the therapeutic effect can be maintained such as
o bridge the time period from the beginning of hydroget degradation until complete clearance of
drug-depleted hydroge! portions from the vitreous, until a fresh implant can be placed. In other
wards, the depletion of drug from the implant is syachronized or essentially synchronized with the
bioresorption/blodegradation of the hydroge! such that re-dosing of an implant is possible after the
treatment period, such as within about 9 months after injection of an implant. In the human vitreous
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humaor, an implant as defined herein (such as an implent comprising a hydroge! of a polymer network
such as a nebwork of crossiinked PEG units, such as a network obtained by crosslinking 4a20kPEG-5AZ
and Ba20kPEG-NH: precirsors) biodegrades within about 8 to 9 months. The remaining amount of
active agent that has not been released up to then will be ferminally releasad upon final
hiodegradation of the hydrogel and will remain in the vitreous humor, where it dissolves and is
dediverad to oculer tissue such as the retina or the choreid, thereby providing & continusd therapeutic
efficacy even after bindegradation of the hydrogel such that the entire treatment period provided by
ane implant may be about 9 months (any may thus extend beyond the persistence of the
hydrogelfthe implant in vitreous humor}. In certain embodiments, this described release profile is
provided by an intravitreous sustained release biodegradable implart as disclosed heveln, containing
axitinib form IV in an amount from about 360 pg to about 562.5 or about 540 pg; such as from about
460 pg to about 300 pg, such as about 450 pg dispersed in a hydrogel comiprising a network of
crosstinked PEG units, such as crosslinked 4320kPEG-SAZ and Ba20kPEG-NH: as disclosed hersin, A
new implant can be injfectected after the end of the first treatment period provided by a first implang,
50 that treatnvent can continue seanilessly with @ second implant providing for a second treatment
period. Thus, 2 continued, long-term treatment {e.g. of wet AMD) can be pravided, In some
ambodiments, 2 new implant may be administered every 6 to 12 months, In certaln embodiments, the
re-gasing period may be about & months, or about § months or about 12 months, L.e., a new implant
may be administered about & months, or about 9 months, or aboul 12 mounths after administration of
the preceding implant. In other embaodiments, a new implant may be administered a3 soon as the
hydrogel of the previous implant has bindegraded or has essentially biodegraded as e.g. assessed iy
an pphthalmalogist. The re-administration of an implant may be repeated as many times as reguirad,
e.g. at least twice, or at least three times, or at Isast four times, or more times.

[000427] In particular erabodiments, the implant of the present invention providing for such a
refease profile is a sustained release biodegradable ocular implant comprising a hydrogel and axitinib,
wherein axitinib particles are dispersed within the hydrogel, whergin the implant comprises axitinib
polymorph IV in an amount of from about 360 pg to about 540 ug, such as from about 400 pg to about
500 pg, such as about 450 pg, wherein the implant has a compasition on a dry basis {in % w/w) of
about 38 to about 75% axitinib, about 28 to about 50% PEG units, and about 0.5 to about 15 % sodium
phosphate salt and on & wet basis {in % w/w) of about 5 to about 17% axitinih, about 4 to about 12%
PEG units, and about 0.2 to about 5% sodium phosphate salt, wherein the hydrogel comprises
crossiinked 4a20kPEG-SAZ and 8a20kPEG-NH: units, wherein the implant has a fength that 5 greater
thany its width, and in its dried state has a length of 11 mm or less, such as from 5 to 11 mm and a
width of fram (.2 to 0.4, such as from 0.28 1o 0.38 mm and/or in its hydrated state (after 24 hows in
PBS at a pH of 7.4 at 37 °C) has a length of 11 mm or less, such as from § to 11 mm and & width of
from 0.4 to 2 mm, and wherein gptionally the axitinib particles are micronized, and may have a d90
particle size of less than 8 ym and g 450 particle size of less than 3 pm. Such an implant may provide
for a treatment period of about & to about 12 months, such as about B to about 11 monihs, Le., re-
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dosing of a fresh implant may occur after a periad of about 6 to about 12 months, such as about 8 to
11 months, while providing for a continued therapeutic effect and thus a long-term treatment of an
acular disgase (such as wet AMD) in & patient, particslarly a human patient,

{000428] In certain embodiments, the remaining amount of TKI such as axitinib stilt contained in
the implart when blodegradation of the hydrogel starts, and which is thus liberated upon biodegradation
of the hydrogel, may be less than about 250 pg, such as fess than sbout 200 yg, such as less than
about 150 ug, such as less than about 100 yg. In certain embaodiments, the remaining amount of TKI
such ag axitind st contained in the implant at month & after injection (in non-human primates, or in
humans), may he less than about 250 pg, such as 8ss than about 200 pg, such as less than about 150
g, such as less than about 100 ug.

{000429] It is demonstrated in Example 10 that an implant according 1o the present invention
containing about 300 pg axitinib polymorph 1V injected into the eves of Cynomolgus monkeys releases
axitinib at a rate such that the amount of axitinib delivered to the reting and the choroid at 3 months
after injection is higher than the amount delivered at & months (which is when the hydroged degrades
as hydrogel degradation occurs at about 5 o & months in Cynomolgus monkeys), For Buman patients,
i whom the same hydrogel degrades later than in Cynomolgus monkeys (hydrogel degradation ocours
at about 8 to 8 months, mainly due the lower mid-vitreal temperature in humans as compared to the
mankeys) axitini can be released longer before the hydrogel starts to degrade. Thus, for human
patients, a dose that is higher than about 300 pg axitinib polymorph IV (8s used iy Cynonmolgus monkeys
in Example 10), such as a dose froms about 360 pg 1o about 540 py, such as from about 400 ug to
about SO0 g, such as about 450 pg of aatinid polymorph IV, can be extrapolated o exhibit &
comparable release charactenstic, 1e., that the cumulative amount of axitinib released before the
hydrogel starts to degrade is higher than the remaining ampunt of axitinib that is released upon hydrogel
degradation.,

[000430] As alveady mentioned, the degradation of a PEG hydrogel comprising crosslinked
4a20kPEG-SAZ and BaZ0KkPEG-NH: occurs in the rabbit, NHP (non-human primates) and humans &t
different time points: at about 8 to 9 months after injection in humans, at about 5 to 6 months after
injection: in monkeys {(Cynomolgus monkeys), and at about 4 to 5 months after injection in rabbits
{Dutch Belted rabbits). Hydrogel degradation takes place ffer gde via ester hydrolysis, The vitreous
volume in rabbit, NHP and humans also differs and is as follows: about 1.15 mb in rabbit, about 2 mk
iv monkey {Cynomolgus monkey) and about 4 mb in humans (B, Short, Toxivelgic Pafhology 48.3
{2021y, 873-6888). Finally, the mid-vitreal temperature of the rabbit, NHP, and human vitreous also
differs among the species and is as follows: 33 °C in humans, 35 °C in monkeys, 37°C in rabbit {F.
Lorget et al., Moleculsr pharmaceutics, 138} pp.2881-2888; and M.B. Landers 11 st al,, Reting 33(1},
p. 173-176 (1720129,

{000431] Based on the results of the NHF in vivo study and the rabbit in vivo study {(Examples
10 and 13), a dose of about 450 pg axitinib polymorph IV in an implant of the invention may be
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postulated as a sullable and effective human clinical dose for an implant comprising axitinib polymorph
IV within a PEG hydrogel comprising crosslinked 4320kPEG-SAZ and BaZkPEG-NHa,

[000432] In summary, without wishing to be bound by theory, the NHP and rabbit in vivo study
results atfow the following conclusions:

[000433] Because of the higher solubility of axitinib polymorph IV (about twice the solubiiity of
axitintb polymiorph SAB-L, as demonstrated hersin, seg Example 6}, implants containing polymorph IV
refease axitinily faster than inplants contalning SAB-I (see e.g. Example 13). Thereby, they can delivey
axitinib faster to acular tissue and may alse provide higher axitinib concentrations in acular tissus,
[000434] In the NHP in viva study (Example 10) an implant containing about 300 pg axitini
polymorph IV had already released the largest part of it drug payload prior to hydrogel degradation
{which occurs at about 5 1o & months i monkey). The amount of axitinib still remaining in the implant
at the start of its degradation was fower than in the case of implants containing axitinih palymaorph SAR-
%

{000435] Extrapolating from the NHP in vivo results to humans, based on the longer persistence
of the hydroge! in humans (hvdroge! degradation at about 8 t0 9 mionths) & may be postulated that in
a human aye an implant containdng about 400 to 500 yg, such as about 450 ug axitinilk farm IV releases
a relatively large portion of the axitinib already prior to hydrogel degradation, such that there is on the
one hand still g sufficient remaining amount of axitinib Ieft in the Implant to be released upon hydrogel
degradation, but that this amount Is on the other hand not higher or not subistantially higher than the
cumulative amount of axitindd reteased when the implant was still intact. It may be postulated that the
remaining amcung of axitinil in the implant to be released upon hydrogel degradation is less than about
250 pg, such as less than about 200 pg (when the starting dose is 450 pg axitinib), o less than about
158 yg, or less than about 100 pg.

{000436] The inplants according to the present invention in certain embodiments achieve the
ohject of providing a faster release of TKI to achieve high TKI tissue concentrations faster than know
impiants. At the same time, in cartain embodiments, since most of the TKI has already been released,
a lower amount of TKl is released upon final degradation of the hydrogel, while this amount is sufficient
t0 “bridge” the time until complete hydrogel degradation, at which point a fresh implant can e placed,
50 a3 {0 provide a continuous treatment by implant re-dosing.

{000437] Alsa in cases where the hydragel degrades at essentially the samse time as it takes for
the TKI to be released, a new implant can be injected promptly and repeatedly after said complete
degradation/release so that a therapeutically effective concentration of TKI in the eye, such as in the
vitreous, can be maintained in steady state or at {east without any major Hucluations over 8 very fong
period of time {e.g. over years), withaut the build-up of any residues {hydroagel and/ar TKI} in the eye.
Thus, regular dosing intervals can be established, such as e.g. every 6 months, or every 9 months for
a continued long-term therapy. In other words, upon completion of one treatment period with one
implant, a new treatment period with a new implant {also referred to hereln as “fresh implant™)
according to the present invention may start immediately and seamigssly 50 as to ensure a continuous
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treatment. In certain embodiments, the treatment periods may even slightly overlap. The point in time
when a new implant is administered may be determined by an ophthalmologist e.g. by means of
visualization of the previous implant, Le., when the previous implant is no longer detectable and/or
when no or only few remaining axitinib particles are detectable, a new implant may be injected.

Specific implants:

[oo0438] in specific embodiments, the invention relates to a sustained release biodegradable
intravitreal implant comprising a hydrogel comprising crosstinked PEG units and axitinid polymorph IV
in an amount of from about 360 pg to about 562.5 pg, such as from about 400 pg to about 5860 ug
axitinib polymorph IV, or framm about 405 1ig to about 495 pg, or from about 410 1o about 490 yg axitinib
polymorph IV, such as about 450 pg axitinib polymorph 1IV.

[0a0439] In certain specific embodiments, the present invention redates to a sustained release
biodegradable ocular {such as intravitreal) implant comprising a hydrogel and axitinib, wherein axitinib
particies are dispersed within the hydrogel, wheraln the implant comprises axitinib polymorph IV and
the implant containg axitinib in an amount corresponding to about 250 to about 700 yg axitivdb free
base, wherein the hydrogel comprises crosslinked FEG units. The implant may contain axitinib
potymorph IV in an amooant of from about 360 1g to about 562.5 pg, such as from about 405 pg to
about 495 pg, particiiarly about 450 pg. In other embodiments, the implant may contain axitinib
polymorph TV inan amount of from about 480 pg to about 750 pg, such as from about 540 ug to about
660 pg, particularly about 600 pg. It can be gylindrical or essentially oylindrical and in #ts dried state
may have a length of from 6 to 9 mm and a dismeter of from (.25 to 9.45 mm, such as length of from
6.7 to 8.7 mm and a diameter of from 0.30 to (.40 mm. In the bydrated state {after 24 hours in PBS at
apH of 7.2 10 7.4 at 37 °C) it nyay have a length of from 7 to 10 mm and a diameter of from 0.5 to 0.9
ram, such as a length of from 8 10 9 mim and a diameter of from 0.70 to 0.80 mm. In other embodiments,
the implant can be non-ovlindrical and in its dried state can have a length of from 5 to 11 mm and a
width of from (.28 to .38 mm, and in the hydrated state (after 24 hours in PBS at a pH of 7.2 to 7.4
at 37 °C) may have a length of from 5 1o 11 mm and a width of from 0.4 to 2 mum. These may have a
hydrated surfage area of at least 10 mm?, or at least 16 mny’, or at least 1% mm, such as a hydrated
surface area of at least 25 mm?, Particularly for single-stranded cylindrical {or essentially cylindrical)
implants, a suitable hydrated surface area for implants of the present invention is from about 10 mm?
to about 30 mm?, such as from about 16 mm? to about 25 mun?, or from about 17 mm? to about 23.5
or 23 mma This implant may contain a polymer network comprising crosslinked PEG units, wharéin the
crosslinks bepween the PEG units Include a group representad by the following formula

wherein m is an integer from 0 to 10, such as m being 1, 2, 3, or 6, particularly m being &, In such an
implant, the axitindb particles may have a d90 particle size of 1ass than 8 ym, andfor a d50 particle size
108



i0

s
N

o
LA

L
A

WO 2024/215649 PCT/US2024/023688

of less than 3 um, and/or a d10 particles size of less than 0.5 pm as determined by means of laser
diffraction. The implant may blodegrade, Le., the hydrogel may dissolve, within about 6 o about 12
months after administration, or within about & to sbout 8 months, or within about 7.5 months after
administration. In specific embodiments, this implant may release at least about 50% of the total
released amount of axitinib over the initial 3 days and/or at least about 80% of the total released
amount of axitinib over the inttial 7 days and/or at least about 92% of the total released amount of
axitinib over the initial 10 days in an 47 vitro test performed at 37°C in an 25%/75% (v} ethanol/water
mixture under 2x sink conditions, Alternatively, the implant may release at least about 30% of the total
refeased amount of axitinib over the initial 4 days and/or at least abowt 50% of the total released
amount of axitinib over the initial 7 days or the nitial 9 days inan &1 vitre test performed at 37°C in an
25%/75% {v/v) ethanolfwater mixture under 3x sink conditions, In terms of the cumudative amount of
axitinib released in an #7 witrotest performed at 37°C in an 25%/75% {v/v) ethanol/water mixture under
2 sindc conditions, the implant may release at least about 60 ug, or at least about 70 ug, or at least
about 80 uyg axitinib over the initial day, and/or at least about 100 pg, or at least about 120 ug, or at
least about 130 ug axitiny ovey the initial 2 days, and/for at least about 130 ug, or at least about 150
UG, or at least about 180 ;g axitinib over the initlal 3 days, and/for at least about 220 ug, or at least
about 260 ug, or at least about 290 pg axitinib over the initial 7 days, and/for at least about 275 g, or
at least about 300 wg, or at least about 350 pg axitinib over the inltial 10 days. Alternatively, In terms
of the cumulative ampunt of axitinib released In an #7 wiro test parformed at 37°C in an 25%/75% (v/v)
athanol/water mikture gnder 3x sink conditions, the implant may release at feast about 45 pg, or at
least about 50 pg, or at least about 55 pg axitinib aver the initial day, andfor at least about 8O Lig, or
at least about 100 pg, or at least about 120 pg axitinib over the initial 2 davs, and/or at least about 150
g, or at least about 160 pg, or at least about 19G g axitinit over the initial 4 days, and/or at ieast
about 240 ug, or at least about 290 g, or at least about 300 pg axitinih over the initlal 7 days, andfor
at least about 270 pg, or at Ieast about 300 ug, or at least aboot 330 g axitinih over the initial 9 davs.
{000440] In further spedific embodiments, the invention relates © a sustained release
biodegradable ocular implant comprising a hydrogel and axitinib, wherein axitinib particles are dispersed
within the hydrogel, wherein the implant compeises axitintb polymaorph IV in an amount of frony about
360 pg to about 562.5 pg, or from about 405 ug to about 495 pg, such as about 450 yg, whergin the
hydrogel comprises crossiinked multi-armed RFEG units having a number average molecular weight of
about 20,000 Daltons, wherein the crossiinks between the PEG units include a group represented by
the following formula
O

Ay Ao
Coom

o}

vy

AL,

whersin m s §,
wherein the implant is cylindrical and in its dried state has a length of 10 mim or fess, such as from b to

S mm and a diameter of o 0.25 to 0.4% mm ang/or In its hydrated state (after 24 hours in PBS at 8
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pH of 7.4 at 37 *C) has a length of 10 mn or less, such as from 6 1o 9.5 mm and a diameter of from
0.5 to 0.9 mm, and wherein the axitintb particies have a 490 particle size of less than 8 pm and a d50
particle size of less than 3 um.

[00D4481] In further specific embodiments, the invention relates to a sustained release
hindegradable intravitreal implant comprising a hvdrogel and axitinib, wherein axitinib particles are
disparsed within the bydrogel, wherein the implant comprises axitinib polymorph IV in an amount of
from about 250 pg to about 720 ug, such as from 360 ug to about 562.5 yg, such as from about 400
1 to about 500 pg, such as about 450 yg, wherein the implant has 3 composition on a dry basis (inh %
wiwe) of about 30 to about 75% axitinih, about 20 to about 50% PEG units, and about (1.5 to about 15
% sodium phosphate salt and on a wet basks (in % w/w) of about 5 to about 17% axitinit, about 4 to
about 12% PEG units, and about 8.2 to about 5 % sodium phosphete salt, wherein the hydrogel s a
PEG hydroget network formead by crosslinking 4a20kPEG-SAZ and 8a20kPEG-8H:, whereirn the implant
hias a length that is greater then is width, and iy {8 dry state {prior to injection} has a length of 11 mim
or less, such as from 5 to 11 mm and a width of from 0.2 to 8.4 mim, such as from 0.28 to 038 mmy
andfor in s hydrated state (after 24 hours in PBS at & pH of 7.4 at 37 °C} has & length of 11 mm o
less, such as fram 5§ to 11 mm and a width of from 0.4 © 2 mm, and wherein the axitinib particles
aptionally have a d90 particle size of less than 8 pm and a d50 particle size of less than 3 pm,
{000442] In these embodiments, the implant may provide for an average release rate of above
about 0.8 ug/day, such as above about 1 pg/day in vitrepus humor {of & human patient or of a non-
taman primate, such as a monkey, such as a Cynomuolgus monkey’. Further, in these embodiments,
the amount of axitinib remaining when the hydroget starts to degrade (and thus the amount of axitinib
being released apon final degradation of the hvdrogal} may be less than 200 g, such as less than 150
Hg.

[000443] In further specific embodiments, the invention refates o a sustained release
biodegradable intravitreal implart comprising a hydrogel of cross-linked PEG units and axitinib
polymorph IV in an amount of from about 250 to about 758 yg, such as from about 400 to about 500
ug, such as about 450 pg, wherein axitinib particles are dispersed within the hydrogel, wherein the

impiant has s composition within the following ranges {dry basis, %% wiwl

Ingredient Im;::i: ; ;ﬁzn:;;ur:;tmn
Axitinih, Polymorph IV 54 - 68
4320k PEG SAZ 17 - 3286
e BB2OKPEGN §-13
Sedium Phosphate Dibasic 3.5
Dried, USP -
Sodiom Phosphate Monohasic 1-3
Anhiydrous, USP
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and which optionally has the following dry and hydrated {after 24 hours in PBS at g pH of 7.4 at 37 ®()
dimensions:

Pry dimensions Hydrated dimensions
{mm) {mm)
Length 5-11 5-11
_Widih 0.28-0.38 3.4-2

and which may be oblainable by wet casting, using & stretch factor of from about 1 1o about 3, or
alternatively by hot melt extrusion. In these embodiments, the implant may provide for an average
refease rate of above about 8.8 pg/day, such as above about 1 po/day in vitreous humor {(of a human
patient or of & non-human primate, such as @ monkey, such as & Cynomplgus monkey}. Further, in
these embodiments, the amount of axitinib remainirg when the hydroged starts to degrade {and thus
the amount of axitinib being released upon final degradation of the hvdrogel) may be less than 200 ug,
such as less than 150 pg.

{000444] In further specific embodiments, the invention reldies 1o a sustained release
biodegradable intravitreat implant conprising a hydrogel and axitinib polymorph IV in an amount of 360
10 540 g, such as fromt about 400 to about 500 yg, such as about 450 yg, whereiln axitinib particles
are dispersed within the hydrogel, the hydrogel comprising crosslinked PEG units {such as a hydrogel
formed by crossiinking 4a20kPEG-5AZ and 8a20kPEG-NHz), whereln the amount of axitinib remalning
when the bydrogel starls to degrade {and thus the amount of axitinib being released upon final
degradation of the hydrogel) is less than 200 pg, such as fess than 150 ug, and wherain the implant in
its dry state {prior to ijaction) has a width of from about 0.3 to about 0.4 sum, such as from about 0,33
1o about §.36 mm and 2 length of less than about 11 mm, and in #s hydrated state (after 24 hours in
PBS at a pH of 7.4 at 37 *C) has a length of fess than about 11 nwn, such as a length of from about 6
to about 16 mm, such as from about 8 to about 10 mn, In these embodiments, the implant may provide
for an average release rate of above about 0.8 pg/day, such as above ahout 1 pg/day in vitreous humor
{of a human patient or of a non-human primate, such as & monkeay, such as a Cynomolgus monkey).
{000445] I one specific embodiment of an implant of the present invention comprising about
450 ug axitinib polymorph I¥ in a hydroge! comprising crosslinked PEG units {such as a hydrogel formed
by crosslinking 4a20kPEG-SAZ and 8aZ0kPEG-NHz), having dry dimensions of about 8.35 mm {width} x
7.4 mm {length) and hydrated (after 24 hours in PBS at a pH of 7.4 at 37 °C) dimensions of about 0.75
ram {widih} x 8.4 mm (length}, such implant may contaln a remaining amount of drug of about 250 g
at month 6, and may exhibit a release rate at month 3 after injection of the roplent of about 1.2 pu/day
{in non-haman primates, such as a monkey, such as a Cynomolgus monkey). This is an estimate based
on other in vivo studies in non-hurman primates with other implants {such as those containing axitinib
polymorph IV or polymorph SAB-1, and with doses of about 300 and about 600 ug sach).
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{0004486] In further specific embodiments, the invention relates to a sustained release
biodegradable poular implant comprising & hydroget and axitinib, wherein axitinib particles are dispersed
within the hydrogel, whergin the implant comprises axitinib polymorph IV iir an amount of from abowt
430 ug to about 750 pg, or from about 540 g to about 660 pg, such as about 600 uyg, wherein the
hydrogel comprises ¢rosslinked mult-armed PEG units having a nurber average molecular weight of
about 20,000 Daltons, wherein the crosslinks between the PEG units include a group reprasented by
the following formula

wherein mis 6,

whered the mplant is oylindrical and i its drigd state has a length of 10 mm or less, such as from 6 to
8 mm and a diameter of from 0.25 fo 0.45 mm and/or in its hydrated state (after 24 hours in PBS at a
pH of 7.4 at 37 °C) has a length of 10 mwn or less, such as from B .9 mim and a diameter of from 0.5
to 0.9 mim, and wherein the axitinb particles have a d90 particle size of less than 8 pm and a d50
particle size of less than 3 pum.

[O00447] In further specific embodiments, the invention relates to a sustained release
biodegradable ocutar implant comiprising a hydroget and axitinib, wherein axitinih particles are dispersed
within the hydrogel, wherein the implant comprises axitinib polymorph IV and the implant contains
axitintb in an amouwnt corresponding o from about 360 pg to about 562.5 ug, or from about 405 ug to
about 495 pg, such as about 450 pg axitindly free base, and releases at lpast about 60 pg axitinib over
the initial day, and/for at least about 100 yg axitinib over the inftial 2 days, and/or at least about 130 pg
axitinih over the Initlal 3 days, and/or at least about 230 pg axitivil over the initial 7 days andfor at
least about 275 ug axitinih over the initial 10 days in an 47 wire test performed at 37°Cin an 25%/75%
{v/v} sthanol/water mixture under 2x sink conditions.

{000448] in other specific embodiments, the invention relates to a sustained release
biodegradable ocular implant comprising a hydrogel and axitinib, wherein axitinib particles are dispersed
within the hydrogal, wherein the implant comprises axitinib polvmorph IV and the implant contains
axitinib in an amount correspanding to from about 360 pg to about 562.5 pg, or from about 405 pd to
about 495 pg, such as about 450 pg axitinih free base, and releases at least aboot 35 pg axitindh over
the initial day, and/or at least about 60 pg axitinib over the initial 2 days, and/for at least about 100 g
axitinth over the initial 4 days, andfor at least about 180 pg axitintb over the initial 7 days andfor at
least about 200 yg axitinily over the initial B days in an 4 vilro test performied at 37°C in an 25%/75%
{viv} ethanolfwater mixture under 3x sink conditions.

{000449] In further specific embodiments, the invention reldtes 1o 3 sustained relesse
hindegradable ocular implant comprising 2 hydrogel and axitinib, whergin axitinid particles are dispersad
within the hydrogel, wherein the implant comprises axitinib polymorph IV and the implant contains

axitinib i an amount corresponding to from about 480 pg to about 750 wg, or from about 540 pg to
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about 660 pg, such as about 600 pg axitinib free base, and releases at least about 70 pg axitinib over
the initial day, and/or at least about 130 pg axitinib over the initial 2 days, and/or at least about 180 pg
axitintb over the initial 3 days, andfor at least about 300 pg axitinib over the initial 7 days and/for at
least about 375 ug axitinih over the initial 10 days in an &7 vire test performed at 37°C in an 25%/75%
{v/v) ethanol/water mixture under 2x sink conditions.

{800450] In other specific embodiments, the invention relates to a sustained release
biodegradable ocutar implant comprising & hydroged and axitinib, wherein axitinib particles are dispersed
within the hydrogel, whergin the implant comprises axitinib pabymorph 1V and the implant contains
axitinil in an amount corresponding to from about 480 pg to about 750 pg, o from about 540 pg to
about 660 pg, such as about 600 pg axitinib free base, and releases at least about 50 pg axdtinib over
the initial day, and/or at least about 100 pg axitinib gver the initial 2 days, and/or at least about 180 ug
axitinib over the inifial 4 days, and/or at least about 280 pg axitinib over the initial 7 days andfor at
least about 300 pg axitinib over the intial 8 days in an /n viro test performed at 37°C in an 25%/75%
{viv} sthanol/water mixture under 3x sink conditions.

{000451] In further specific ambodiments, the invention relates to a sustained release
blodegradable ocular implant comprising 2 hydrogel and axitinib, whereln axitinib panticles are dispersed
within the hydrogel, wherain the implant comprises axitinib polymorph IV and the implant containg
axitinih in an amount corresponding to from about 360 pg to about 562.5 uy, or from about 405 g to
about 445 ug, such as about 450 pg axitinib free base, and releases at least 50% of the total released
amount of axitini over the initial 3 days in an in vitro test, and/or releases at least 0% of the total
released amount of axitinib over the initlal 7 days in an in vitro test, and/or releases at least 82% of the
total released amount of axitinib over the initial 10 days in an in vitro test, wherein the in vitro test is
performed at 37°C in an 25%/75% {v/v) ethanol/water mixture under 2% sink conditions.

[000452] In further specific embodiments, the invention relates o a sustained release
biodegradable ocular implant comprising a hydroge! and axitinib, wherein axitinib particles ave dispersed
within the hydrogal, wherein the implant comprises axitinib polymorph TV and the implant containg
axitinib in an amount corresponding to from about 360 pg to about 562.5 pg, or from about 405 pg to
about 495 pg, such as abuut 450 po axitinib free base, and releases at least 30% of the total released
amount of axitinib over the initial 3 days in an in vilre test, and/or releases al least 60% of the totad
refeased amount of axitinib over the initial 7 days in an in vitro test, and/or releases at least 80% of the
total released amount of axitinib over the initial 10 days in an in vitro test, wherein the in vitro test i
performed at 37°C in an 25%/75% {v/v) ethanolfwater mixture under 2x sink conditions,

{ono453] In other spedific embodiments, the invention relates to a8 sustained release
hindegradable ocular implant comprising a hydrogel and axitinib, whergin axitinib particles are dispersed
within the hydrogel, wherein the implant comprises axitinib polymorph IV and the implant contains
axitintb in an amount corresponding (0 from about 360 pg to about 562.5 pg, or from abowt 405 g to
about 495 pg, such as about 450 ug axitinib free base, and releases at least 15% of the total released
amount of axitinib over the initlal 2 days int an in vitro test, and/or refeases at least 30% of the total
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released amount of axitinib over the initial 4 days in an in vitro test, and/or releases at least 50% of the
total released amount of axitinib over the initial 7 days in an in vitro test, wherein the in vitro test is
performed ab 37°C in an 25%/75% {v/v) ethanolfwater mixture under 3x sink conditions.

[O00454] In further specific embodiments, the invention relates 1o & sustained refease
biodegradable ocular implant comprising a hydrogel and axitinib, wherein axitinih particles are dispersed
within the hydrogel, wherein the implant comprises axitiniy polymorph IV and the implant contains
axitinib in an amount corresponding to from about 480 ug to about 750 ug, or frony about 548 pg to
ahout 660 ug, such as about 600 pg axitini free base, and releases at least 50% of the total released
amount of axitini: over the initfal 3 days in an in vitro test, andfor releases at least 80% of the total
released amount of axitinih over the initial 7 days in an in vilro test, and/or releases at least 92% of the
total released amount of axitinib over the initial 10 days in an in vitro test, wherein the in vitro test s
performed at 37°C in an 25%/75% (v/v) ethanol/water mixture under Jx sink conditions.

0004551 In further specific embodiments, the invention relates o a8 susiained relesse
biodegradable poular implant comprising & hydroge! and axitinib, wherein axdtinitb particles are dispersed
withity the hydrogel, whereiry the implant comprises axitinih polymorph IV and the implant contains
axitinihy in an amount corresponding 1o from about 480 pg to about 750 pg, or from about 540 g to
about 660 ug, such as about 500 pg axitinih free hase, and releases at lgast 3% of the total released
amount of axitinib over the initial 3 days in an In vitro test, and/or releases at least 60% of the total
refeased amount of axitinib over the Initial 7 days in an in vitre fest, and/or releases at lzast 80% of the
total refeased amount of axitinib over the initisl 10 days in an iy vilro test, whergin the in vitro test is
performed at 37°C it an 25%/75% (v/v} ethanol/water mixture under 2x sink conditions.

[000456] In other specific embodiments, the invention relates to a2 sustained release
biodegradable scular implant comprising & hydrogel and axitinib, wherein axitinib particles are dispersed
within the hydrogel, wherain the implant comprises axitinib polymorph IV and the mplant containg
axitinib in an amount corresponding to from about 480 yg to about 750 ug, or from sbout 540 pg to
about 660 pg, such as about 600 py axitinib free base, and releases at least 15% or at least 20% of
the total released amount of axitinib over the initial 2 days in an in vitro test, and/or releases at least
35% of the total released amount of axitinib over the injtial 4 days in art iny vitro test, and/or releases
at feast 55% of the tota! released amount of axitinib over the initial 7 days i an in vitro test, whergin
the in vitro test is performed at 37°C In an 25%/75% (v/v) ethanolfwater mixture under 3x sink
conditions.

[000457] In other specific embodiments, the invention relates 10 a sustained release
biodegradable goutar implant comprising axitinih palymorph 1V particles dispersed in a hydrogel, wherein
the implant camprises axitinib polymorph IV in an amount of from about 300 to about 650 ug, such as
from about 360 ug to about 562.5 yg, such as from about 400 pg to about 500 pg, such as about 458
ug, wherein the implant has a composition ont a dry basis (in % wiw) of about 30 1o about 75% axitinib,
about 20 to about 50% PEG units, and about 0.5 1 about 15 % sodium phosphate salt and on a wet
hasis {in % wiw) of about 5 to about 17% axitintb, about 4 to about 12% PEG units, and abouwtr 8.2 0
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about 5 % sodium phasphate salt, wherein the hydrogel comprises a PEG hydrogel network formed by
crosstinking 4a20kPEG-SAZ and 8a20RPEG-NH: units, wherein the implant in s dried state has 3 length
af from 5 to 11 mm and a wigth of from 0.2 to 0.4 mum, such as from 0.28 to 0.38 mm, andfor in iis
hydrated state (after 24 hours in PBS at a pH of 74 at 37 °C) has a length of from 510 11 mm and a
width of from 0.4 to 2 mim. In these embodiments, the axitinib may have a d90 particle size of less than
8 um and a d50 particle size of less than 3 uni.

[o0045R] in other specific embodiments, the invention relates to a sustained release
hicdegradable ocular implant comprising axitinih polymorph IV particles dispersed in & hydroged, whersin
the nplant comprises axitinib polymorph IV in an amount of front atiout 300 1o about 650 g, such as
froms about 360 yg to about 562.5 pug, such as from about 400 pg to about 500 py, such as about 450
g, wherein the implant has a composition on a dry basis {in % w/fw) of about 54 to about 69% axitinib,
a PEG hydrogel network formed by orosslinking about 17 t© 26% 4820kPEG-SAZ with about 8 to about
13% BaZOkPEG-NH:; about 3 to sbout 5% dibasic sodium phosphate, and about 1 to about 3%
monobasic sodium phosghate. In these embodiments, the implant in its dried state may have a lenath
of from 5 mm © 11 mm and & width of from £.28 to 8.38 mm and/ar i its hydrated state {after 24
hours in PBS at a pH of 7.4 at 37 °C) may have a length of from 516 11 mm and a8 width of from 0.4
16 2 mm. In these embodiments, the axitinib may have a d90 particle slze of less than 8 ym and a d50
particle size of less than 3 pm.

[000459] In other spedfic embodiments, the invention relates to & sustained relgase
biodegradable intravitreal implant comprising a hydrogel and axitinib polymorph 1V in an amount of
from about 300 o about 650 yg, such as from about 360 pg 0 about 5362.5 pg, such as from about
360 to 340 ug, such as from about 400 to about 500 1, such as abaut 450 g, wherein axitinib particles
are dispersed within the hydrogel, the hydrogel comprising crosslinked PEG units {such as crossiinked
4a20kPEG-SAZ and Ba20kPEG-NH: units), whereln the amount of axitinib remaining when the hydrogal
starts to degrade (and thus the amount of axitinit being refeased vpon final degradation of the hydrogel)
is fess than 200 pg, wherein the implant in its dry state {prior to injection) has a width of from about
0.3 to about 0.4 mm, such as about 0.33 to about 0.36 mm, and a length of less than about 11 mm,
and in ity hydrated state {after 24 howrs in PBS at a pH of 7.4 &t 37 *C) has g length of lexs than ahout
11 mum, such as a length of from abowt 8 to about 18 mm,

{0004860] In other specific embodiments, the present invention relates o a sustaingd release
bindegradable intravitreal implant comprising a hydrogel and axitinlb, wherein axitinih particles are
dispersed within the hydrogel,

wherein the implant comprises axitinib polvmorph IV in an amount of from about 300 to about 650 pg,
such as from about 360 pg to about 562.5 pug, such as from about 400 pg t© about 500 ug,

wherein the implant has a composition on a dnybasis {n % wiw) of about 30 to about 75% axitinib,
about 20 to about 50% PEG units, and about 0.5 to about 15 % sodium phosphate salt and on a wet
basis {in % w/w) of from about 5 to about 17% axitinib, about 4 to about 12% PEG units, and about
1.2 to about § % sodium phosphate sall,
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wherein the hydrogel comprises 8 PEG hydrogel network formed by crosslinking 4a20KkPEG-SAZ angd
8a2(kPEG-NH: precursars,

wherein the implant in its dried state bas a width of from 0.20 to 0.40 mm, and in its hydrated state
{after 24 hours in PBS at 2 pH of 7.4 at 37 °C) has a length of 11 nwn or less,

and wherein the implant has a hydrated surface area of from 10 to 30 mm?,

[000451] In particular ones of these emvbodiments, the implant of the present invention has a
composition on a dry basis {in % wiw} of from about 50% to about 70% by weight axitinib, and from
ahout 25% to about 45% by weight PEG units, and on a wel basis {in % wiw) of from about 7% to
about 17% by weight axitinib, and from about 5% to about 10% by weight PEG units, wherein the
implant in its dried state has 3 width of from .30 to (.35 mm, and in its hydrated state {after 24 hours
in PBS at a pH of 7.4 at 37 °C) has a length of 10.5 mm or less, and wherain the implant has a hydrated
swrface area (as defined herein) of from 16 1o 25 mm, such as from 16 to 23 mmd,

foon4s3] It yet gther specific embodiments, the present invention relates &0 a sustained release
biodegradable intravitreal implant comprising & hvdrogel and axitinib, wherein axitinib particles are
dispersed within the hydragel,

wherein the implant comptises axitinib polymorph IV in an amount of from aboat 400 ug to about 500
g, wherein the hydrogel comprises a PEG hydrogal network formed by crossiinking 4a20kPEG-5AZ and
8a20kPEG-NH: precursars,

wheredn the implant in its dried state has a width of frony 8.30 to .36 mm, and in its hydrated state
{after 24 hours In PBS at a pH of 7.4 at 37 °C) has a length of 10.5 mm or lesy,

and whergin the implant has a hydrated surface area (as defingd harein) of fram 16 to 25 mms,
[000463] In other specific embodimants, the present invention relates o a sustained release
biodegradable ocular implant containing axitintb polymarph IV in 8 dose of about 400 to about 500 pg,
such as about 450 pg, wherain the hydroge! comprises a PEG hydrogel, wherein the implant in its dry
state has a width of from 0.30 to 0.36 mm,

and wherein the implant provides for a refease of axitinib in an /i wiro test performed at 35°C % 8.5 °C
in 0.01N HCl with 0.25% cetyl trimethyl ammonium bromide (CTAB} in a USP apparatus 4 that s
characterized in that the percentage of axitinib released from the implant (wherein the percentage of
refeased axitindd & based on the maximum amount of axitinib released from the implant representing
100%} is:

at feast about 10 % after 0.5 houwrs,

at least about 30 % after 2 hours,

at feast about 58 % after & hours,

at teast about 75 % after 10 hours,

at least about 80 % after 12 howrs,

and/or at ipast about 90 % after 16 howrs;

such as:

at least about 10 % after 0.5 hours,
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at teast about 19 % after 1 bour,

at least about 30 % after 2 hours,

at feast about 45 % after 4 hours,

at least about 58 % after & howrs,

at feast about 70 % after 8 hours,

at least about 75 % after 10 hours,

at least about 88 % after 12 hours;

andfor at least about 20 % after 16 hours,

In these embodiments, the implant may have a hydrated (after 24 howrs n PBS at a pH of 7.2-7.4 &t
37 °C) surface area of at feast 16 mm®, such as from 16 to 23 mm®, In these embodiments, the axitinib
particles may have a d90 particle size of less than 8§ um and a d50 partidle size of less than 3 ym.
joooasa] In further specific embodiments, the present invention relates to a sustained release
biodegradable ocular implant containing axitinib polymorph IV in a dose of about 400 to about 500 ug,
such as about 450 g, wherein the hydrogel comprises a8 hydroget network formed by crosslinking
4a20kPEG-SAZ and 8a20KPEG-NH. unils,

wherein the implant has a composition {dry basis; in % w/w) as follows: from about 60% o about 70%
axitinib and from about 25% to about 35% PEG units,

wherein the implant in its dry state has a width of from .30 to 0.36 mm and a total weight of from
about 1.6 mg to about 1 myg,

and wherein the implant provides for & refease of axitinib i an & vitro test performed at 35°C £ 0.5 °C
in 801N HO with 6.25% eyl wimethyl ammontum bromide {CTAR) in & USP apparatus 4 that is
characterized in that the percentage of axitinib releassd from the implant (whergin the percentage of
refeased axitini is based on the maximum amaunt of axitinib released from the implant representing
180%) is:

from about 10 o about 20% after 0.5 hours,

from about 30 to about 45% after 2 hours,

from about 58 to about 81% after 6 hours,

fron about 75 to abiout 98 % after 10 howrs,

at feast about 80% after 12 hours,

and/or at least about 90% after 16 hours,

such as:

from about 10 to about 20% after 0.5 houwrs,

froom about 19 to about 30% after 1 hour,

from abeut 30 to about 45% after 2 hours,

from about 45 to about 5% after 4 hours,

from about 58 to about B1% after & hours,

form about 70 to about 50% after 8 howrs,

fromt ahout 75 to about 98 % after 10 hours,
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at teast about B0% after 13 howrs,

and/or at least about 90% after 16 houwrs,

Irt these embodiments, the implant niay have a hydrated (aRter 24 howrs in PRS at a pH of 7.2-7.4 at
37 °C) surface area of at least 16 mm?, such ag from 16 to 23 mm?, In these embodiments, the axitini
particles may have a d90 particle size of less than 8 um and a d50 particle size of less than 3 pm,
{B00455] In yet other specific embodiments, the present invention relates 0 a sustained release
biodegradable intravitreal implant comprising 8 hvdrogal and axitinib, wherein axitinib particles are
disparsed within the ydrogs,

wherein the implant comprises axifinih polymorph IV in an amount of from about 400 pg to about 500
ug, wherein the hydrogel comprises a PEG hydrogel {(whergin in particular embadiments the hydrogel
camprises a REG hydrogel network formed by crosslinking 4a20kPEG-SAY and Ba20kPEG-NHz units),
wherein the implant in its dried state has a width of from 0.30 to 0.36 mm and has a hydrated (after
24 hours iny PBS at & pH of 7.4 8t 37 °C) surface area of from 16 to 25 mn?,

and wherein the implant provides fora release of axitinib in an /i viro test performed at 35°C & 0.5 °C
in 0.01N HO with 0.25% cetyl timethyt anmmonium bromide (CTAB) in a USP apparatus 4 that is
characterized In that the percentage of axitini released from the implant is:

front 10 to 18% after 0.5 hours,

from 30 1o 45% afler 2 hours,

from 60 to 80% after 6 hours,

from 79 to 98 % after 10 howrs,

at least 90% after 12 hours,

and at least 929 after 16 howrs,

whereln the percentage of released axitinih is based on 450 pg axitinib representing 1009%.

[0004686] In yet other spedific erbodirments, the present invention relates 10 o sustained release
biodegradable intravitreal implant comprising a hydrogel and axitinib, wherein axitinib particles are
dispersed within the hydrogel,

wherein the implant comprises axitinib polymorph IV in an amount of from about 400 pg to about 500
g, wherein the Mwdragel compwises a PEG hydrogel network formed by crosslinking 4a20kPEG-SAZ and
Ba20kPEG-NH: units,

whereln the implant In its dried state has a width of from 0.20 to 0.40 mm, and in i3 hydrated state
{after 24 hours in PBS at a pH of 7.4 at 37 °C) has a length of 10.5 mm or less {wherein in particular
embodiments the implant has a hydrated surface ared of from 16 to 25 mm),

and wherein the implant provides for & release of axitinib in an i wirg test performed at 35°C 2 0.5 °C
in 0.0IN HCO with §.35% cetyl timethyl ammonium bromide (CTAB} in a USP apparatus 4 that is
characterized in that the percentage of axitinib released from the implant is:

from 10 to 18% after 0.5 hours,

from 30 1o 45% after 2 hours,

from 60 to 80% after 6 hours,
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from 79 to 98 % after 10 hours,

at least 0% after 12 hours,

and at least 929% after 16 hours,

wherein the percentage of released axitinib s based on 450 pg axitinib representing 100%.

[G00467] In further specific embodiments, the present invention relates to a sustained releass
biodegradable pcular implant containing axitinis polymorph IV in a dose of about 400 to about 500 ug,
whirein the hydroge! comprises a PEG hydrogel, wherein the implant in its dvy state has a width of from
.30 t0 0.36 mim,

and whergin the implant is characterized in that the amount of axitinil released from the implant in an
i wvitrg test performed at 35°C £ 0.5 °C in 001N HCO with 0.25% cebyl trimethyl ammaonium bromide
{CTAB) in a USP apparatus 4 is:

at least about 50 pg after 0.5 hours,

at foast about 140 ug after 2 hours,

at least about 270 ug after & houwrs,

at least abaut 350 ug aftey 10 hours,

at jeast about 400 pg after 12 hours,

andfor at ivast about 410 g after 16 hours,

such as:

at least about 50 ug after 0.5 hours,

at'least about 90 pg after 1 hour,

at least about 140 ug after 2 hours,

at feast about 230 yg after 4 hours,

at least about 270 yg after 6 howrs,

at least about 340 wy ofter 8 bours,

at least about 350 pg after 10 hours,

at feast about 400 yg after 12 hours,

and/or at least about 4310 pg after 18 hours.

In these embodiments, the implant may have & fydrated (after 24 howrs i PBS at 3 pH of 7.2-7.4 at
37 7C) surface area of at least 16 mm?, suchras from 16 to 23 mav, In these embodiments, the axitinib
particles may have a 480 particle size of less than 8 um and & 450 particle size of less than 3 ym.
[000468) In further specific embodiments, the present invention relates to a sustained release
biodegradable otular implant containing axitinib polymorph 1V in a dose of about 400 to about 500 pg,
wherain the hydrogel comprises a PEG hydroged network formed by crosstinking 4a20kPEG-SAZ and
Ba20kPEG-NH, units,

wherein the implant has a composition {dry basis; in % w/w} as follows: from about 60% to about 70%
axitintb and from about 25% to about 35% PEG units,

wherein the implant in its dry state has a width of from 0.30 to 0.36 mm and a total weight of from
about 0.6 mg to about 1 myg,
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and wherein the implant is characterized in that the amount of axdtinib released from the implant in an
i vitro test performad at 35°C 2 0.5 °C in G.0IN HEY with 0.25% cetyl trimethy! ammonium bromide
{CTAB}Y in & USP apparatus 4 18

from about 50 to about 80 wg after (1.5 howrs,

from about 140 to about 210 pg after 2 houwrs,

from about 270 to about 380 pg after 6 hours,

from about 358 to about 4780 g after 10 hours,

at least abaut 400 po after 12 hours,

and/or at least about 410 pg after 16 hours,

suchs as)

from about 50 to about 80 pg after 8.5 hours,

from about 80 to about 130 ug after 1 houwr,

from about 140 to about 210 ug after 2 hours,

fram about 230 to about 294 g after 4 bours,

from about 270 to about 380 ug after 6 hours,

fram abotd 340 to about 440 pg after 8 hours,

from about 350 1o about 470 pg after 10 howrs,

at least about 400 pg after 12 hours,

andjor at least about 410 pg after 16 hours.

Inn these embodiments, the implant may have a hydrated {(after 24 howrs in PBS at g pH of 7.2-7.4 at
37 °Cy surface area of at least 16 mivy?, such as from 16 to 23 mm?, In these ambodiments, the axitihib
narticles may have 3 d90 particle size of less than § um and a d50 particle size of less than 3 pm.
{000469] In further specific embodiments, the present invention relates to a sustained release
hindegradable ocudar implant containing axitinih polymorph IV in a dose of about 400 to about 500 ug,
wherain the hydrogel comprises crosslinked PEG units,

wherein the amount of axitinib being released upon final degradation of the hydroge! in the vitreous
humor is less than 200 ug,

whereln the implant in its dry state {prior to infection} has a width of from about 0.3 to about 0.4 mm,
stch as abowt §.33 to about 0,36 mm, and a length of less than about 11 mm, and in i hydrated state
{after 24 hours in PBS at a pH of 7.4 a2 37 °C} has a length of less than about 11 mm, such as a length
of from about 8 to about 10 mm.

II. Manufacture of the Implant

fonn470] There are several methods available to manufacture implants in accordance with the
present invention, inchuding wet casting and (hot melt} extrusion, which are further explained in the
following. Thus, in one aspect the present invention also relates to a method of manufacturing an
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implant as disclosed hergin, either by means of wet casting, or by means of hot melt extrusion as further
disclosed herein,

Wet Casting

[000471]) The wet casting method is disclosed in WO 3021/195163 and is applicable also to the
implants according to the presant invention, Generally, the method comprises the steps of forming a
hydrogel comprising & polymer network and TEI particles dispersed within the hydroge!, shaping the
hydroged and drying the hydrogel. In certain embodiments the method comprises the steps of forming
a hydrogel comprising 2 polymer network from reactive group-containing precursors {e.g., comprising
PEG units) and TKI particles dispersed in the hydrogel, shaping the hydrogel and drying the hydrogel,
maore specifically the polymer network is formed by mixing and reacting an electrophilic group-containing
multi-arm PEG precursor with a nucleophilic group-containing multi-arm PEG precursor or another
ouclkeophitic group-containing crossinking agent {precursors and orosslinking agents are disclosed
herain in the sections " The polymer network” and "FEG hydrogels™) in a buffered solution in the presence
of TKI particles and allowing the mixture to gel to form the hvdrogel, In embodiments of the invention,
the hydrogel is shaped into & hydroge! strand as disclosed herein, by casting the mixtore into a tubing
prier 10 complete gelling of the hydrpgel. In certain embodiments, the hvdrogel strand is stretched in
the longitudinal direction prior to or after drying as further distlosed herein.

[000472] in certain embodiments, the TKI in the method of manufacturing according to the
invention in all its aspects is axitinih. In one embodiment the TR, such as axitinib, may be used in
micronized, super-micronized or nanonized form for preparing the Implant as disclosed hereln, with d18,
d50 and do0 particle sizes and particle size ranges as disclosed herain e.g. i the section "The active
principle in sub-section “TKI particles”. Using micronized TKI may have the effect of iter alie reducing
the tendency of the TKI particles to agglomerate during casting of the hydroge! strands,

[0D0473] The precursors for forming the hydrogel of certain embodiments have been disclosed
in detaif above in the section relating to the implant itself {see the section “The polymar network” ang
the section “PEG hydrogels™). In certain specfic embodiments, the hydrogel is made of & polymer
network comprising crasslinked polyethylens ghyctl units as disclosed herein, The polvethviene glycol
{PEG} units in particular embodiments are multi-arm, such as 4-arm, PEG units having an average
malecular weight from about 2,000 to sbout 100,000 Daltons, or from about 10,000 to sbout 60,000
Daltons, or from about 15,000 to about 50,000 Daltons, or of sboat 20,000 Daltons. In case PEG
pracursors are used to prepare g crossiinked PEG network, the method of manufacturing the implant in
certaly embodiments may comprise mixing and reacting an elecirophilic group-containing polymer
precursar, such as an electrophilic group-containing multh-arm polyethiylene glycol, such as 4a20kPEG-
SAZ, with 3 nucleophilic group-containing polymer precursor or ancther cross-linking agent, such as a
nucteophiiic group-containing multi-arm polvethvlene ghyeol, such as Ba20kPEG-NHa, in a buffered
solution in the presence of the tyrosine kinase inhibitor; and allowing the mixture to gel, Altermatively,
the cross-linking may be performed by means of a low molecular {(non-PEG) crosslinking agent, such as
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a muiti-amine, such as trilysine or a trilysine salt, such as trilysine acetate. In certain embodiments, the
molar ratio of the electrophilic groups to the nucleophilic groups in the PEG precursors {or in the PEG
precursor and the other crosslinking agent, as the case may bej is about 111, but the nucleophilic groups
{such as the amine groups) may also be used in excess of the electrophilic groups. In certain alternative
embodiments, the molar ratio of the sledrophilic groups to the nucleophilic groups in the precursors
may also be in a range from about 2:1 to about 1:2.

foooa7e] In cartain embodiments, a mixture of the electrophilic group-containing precursor, the
nuckeophitic group-cantatning precursar or other grasslivking agent, the THI and opticnally buffer {and
optionally addifional ingredients as disclased in the section “Additional ingredients”} Is prepared. This
may happen in @ varlety of orders, ncluding but not imited to first prepaning separate mixtures of the
electrophilic and the nucleophiiic group-containing precursars each in buffer solution, then combining
one of the buffer/precursor mixtures, such as the buffer/nucieophific group-containing precursor
mikture, with the Til and subsequently combining this TKI-containing buffer/precursor mixture with
the other bufferfprecursor mixture (in this case the bufferf/electrophilic group-containing precursar
mixture}, In certain embodiments, a visualization agent as disclosed herein is included in the mixtire
farming the hydrogel so that the implant can be visualized once it has been injected info the eye, In
certain embodiments, the visualization agent may be firmly conjugated with one or more componants
of the polymer network so that it remains in the implant untit the implant is biodegraded.

[oDB475] After a mixture of all compuonents in the buffered solution has been prepared {i.e,, after
all components have been combined and the wet composition bas beean formed), the resulting mixture
is cast into a suitable mold or tubing prior to complete gelling of the hydrogel in crder to provide the
desired final shape of the hydrogel, L.e., a hydrogel strand, The mixture 5 then allowed to gel. The
resufting hydrogel is then dried.

[oooa76] The viscosity of the wet hydrogel composition to be cast into a mold or tubing may
depend fnfer aliz on the concentration and the solids content of the hvdrogel composition, but may also
depend on external conditions such as the temperature. Castability of the wet hydrogel composition
especially in case the composition is cast into fine-diameter tubing, may be improved by decreasing the
viscosity of the wet composition, inchuding (but not lfimited to} decreasing the concentration of
ingredients In the solvent andfor decreasing the solids content, or other measures such as increasing
the temperature ete. Sultable solids contents are disclosed herein in the saction “Formulation”,
[000477) In case the inplant should have the final shape of a fiber {such as a cylinder), the
reactive mixtire may be cast into a fine diameter tubing (of &.¢. an inner diameter of about 0.5 mm to
about 1.5 mm, such as of about 1.0 mm o about 1.5 mm or about 0.7 mm to about 1.3 mm), such as
a PU or silicone tubing, in arder to provide for the extendead cylindrical shape. Different geometries and
diameters of the tubing may be used, depending on the desired final cross-sectional geometry of the
hydrogeld fiber, its initial diameter {which may still be decreased by means of stretching), and depending
also on the ability of the reactive mixture to aniformly fill the tubing and the gelled hydrogel to be
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removed from the tubing. Thus, the inside of the tubing may have a round geometry or 3 non-round
geometry, such as a cross-shaped, star-shaped or other geometry as disclosed herein.

[o00478] Int certain embodiments, after the hydrogel has completely gelied, the hydrogel strang
may be longitudinally stretched in the wet or dry state as aiready disclosed in detall in the section
“Dimensions of the implant and dimensional change upon hydration through stretching.” In certain
embodiments, a stretching factor (also referred to herein as "stratch factor”} may be in a range of about
1 to about 4.5, or about 1.3 to about 3.5, or about 2 0 about 2.5, or within other ranges alse as
disclosed heredrs, In particular embodiments, the stretch factor is from about 1.0 to about 3.0, such as
from about 1.2 to about 2.7, The stretch factor indicates the ratio of the length of a certain hydrogel
strand after stretching (0 the length of the hydrogel strand prior 1o stretching. For example, a stretch
factor of 2 for dry stretching means that the length of the dry hydrogel strand after (dry) stretching is
twice the fength of the dry hydrogel strand before the stretching. The same applies to wet stretohing.
When dry stretching is performed in cartain embodiments, the hydrogel is first dried and then stretched,
When wet stretching is performed in cartain embodiments; the hydrogel is stretched in the wet {undried)
state and then left to dry under tension. Optionally, heat may be applied upon stretching, Further
optionally, the hydrogel fiber may additionally be twisted. In certain embodimants, the stretching andfor
drying may be performed when the hydrogel is still in the tubing. Alternatively, the hydrogel may be
removed from the tubing prior 1o being stretched. In certain embodiments, the implant maintaing #ts
dimensions even after stretching as long as itis kept in the dry state at or below room temperature.
The stretching (wet or dry stretching) and suitable stretching factors to be applied to the implants of
the present invention have abrcady been descaribed in the section “Dimensions of the implant and
dimensional change upon hydration through stretching” above. After stretching and drying the hydroget
strand is removed from the tubing (f stitl Jocated inside the tubing} and cut inte segments of the desired
fength for the final implant i it dry state, such as disclosed herain (if cut within the tubing; the out
segments are removed from the tubing after cutting). A particularly desired fength of the implant In the
dry state for the purposes of the present invention is for example a length of equal to or fess than about
12 mm, or equal to or less than about 10 mm, or from about 6 to about © mm, or from about 6 to about
8 mm, o other lengths as disclosed herein.

[000479] In certain embodiments, the final prepared implant is then loaded into a fine diameter
needie. In certain embodiments, the needle has a gauge size of from 22 to 30, such as gauge 22, gauge
23, gauge 24, gauge 25, gauge 26, gauge 27, gauge 28, gauge 22 or gauge 30. In specific
embodiments, the needle is a 25- or 27-gauge needie, or an even smaller gatige needle, such as a 30«
gauge needle, depending on the diameter of the dried {and optionally stretched) implant.

{000480] In certain embodiments, the needles containing implant are then separately packaged
e.g. in foil pouches (to keep oul moisture), and are sterilized e.g. by means of gamma frradiation.
{o00481} In certein embodiments, an injection device, such as a syringe or another injection
device, may be separately packaged and sterilfized e.g. by means of gamuna irradiation as disclosed
halow for the kit {which is another aspect of the present invention, see the section "Kit"),
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Hot Malt Extrusion

{000482] The hot melt extrusion method is disclosed in  co-pending application
PCT/US2022/51993 and is applicable also to the implants according to the present invention, This
method generally comprises melt extruding, reactive extrusion or injection mielding a8 composition
comprising polymer or polymer {such as PEG) precursors and TKI particles, such ag axitinib particles, to
form the implant. A further method of forming the implant is 3D printing. Single or multiple strand
implants (separate or connected) can be manufactured by such methods,
[000483] Iritially, the polymer of polymer precursors (such as the PEG precursors) and the TKI
(such as axitinib) particles are fed into an extruder, a (melt) composition comprising the polymer or
polymer precursors and TKI is formed in the extruder, and a strand of the (melf) compaosition is
axtruded, The polymer or polymer pracursors and the TKI may be fed to the extruder separately, such
as vig different feeders located at different sites. Alternatively, some or all preqursor compounds may
he pre-mixed, ncluding mell blended, prior to being fed to the extruder, Such pre~mixing can be done
by a method using, e.¢., hand-mixing (£.g. in a sealable plastic bag), an orbital mixar, an acoustic mixer
o @ V-shell blender. In centain embodiments, the precursor compounds are fed to the extruder as
powders, In certain embodiments, the polyrmer composition and TKT are meit blended, milled, optionally
sieved, and then fed into the extruder. In certain embodimants, the powder feed rate into the extruder
i from about 2 gfmin to about 10 g/min. the powder feeder can be a8 plunger fesder or a8 K-Tron or
Brabender feader,
[000484] As disclosed hereln, the polymer precursors may be PFEG precursors containing
electrophilic groups, such as NHS-ester groups. A second type of polymer precursors such as PEG
precursors, containing nucleophilic groups, or other (Le., non-PEG) crosslinking agents, such as small
motecuie crosslinking agents e.g. comiprising amine groups {such as multi-amines fike tritysing, or salts
thereof like trilysine acetate) may be used for crosslinking and thus for forming the polymer network.
f000485] In certain embodiments, the method comprises melting the polymer or polymer
precursors in the extruder at & temperature above the melting lemperature of the polymer or polymer
precursar, but below the melting point of the sctive agent. The optimal temperature of the molten
polymer or polymer precursor is determined experimentally by its extrusion properties. Advantageously,
the unmelted TKI remains unchanged through this mell exfrusion process. However, In certain
embodiments, the extrusion may be performed above the melting point of the polymer {precursor) and
the TKI, which may result in 2 color change and/or change in form of the TKI, e.qg., from amorphous to
crystalling. The temperature can be, e.g., less than about 180°, less than about 150°, less than about
138°, less than about 120°, less than about 100%, less than about 90°, less than about 80°, less than
about 70°, less than about 60°, less than about 50°. In some embodiments, the temiperature i the
extruder s moderately high, such as from about 507 to about 80°C. In other embodiments, the
temperature is from about 507 1o abaut 200°, about 607 1o about 180° or about B0 to about 140°. An
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exemplary temperature is from about 40° to about 0%, By virtue of certain embodiments of the present
invention, the temperature is kept as low as possible to protect excipient powders {if present) and TKI,
and o optirize stability. In particudar embodiments, if the TKT s axitinib, the extrusion is performed at
a temperature from about 57 °C to about 200°C, or from about 65 °C to about 150 °C, or from about
70°C o about 90°C.

{oo0486] In certain embodimants, the screw speead of the extruder is from about 50 rpm to about
200 rpry. In certain embodiments, the extruder may be a twin-screw extruder, In other embodimants,
it may be a single-screw extruder,

f000487] In certain embodiments, the extrusion may be performed in a salvent. The solvent may
e present In less than about 10% by weight (wiw), and may be either an agueous solvent (such as
water) or a non-agueous solvent {such as a natural or synthetic oif). If an oil is used as solvent, the ofl
may a biocompatible vegetable of, a synthetic off or a mineral oll, 8 liquid fatty acid or triglyeeride
composition, or it may be a hydrophobic bindegradable fiquid polymer, or combinations thereof. In
certain embodiments, the oil may comprise triethyl citrate, acebyl triethyi citrate (ATEC), acetyl tributyi
citrate (ATBC), a-toropherol {vitamin E), a-tacophero! acetate; plant or vagetable oils such as sesams
oil, olive oil, soyhean oil, sunflower oll, coconut oif, ¢ancla ofl, rapeseed oil, nut olls such as hazelnut,
walnut, pecan, almond, cottonsesd oill, corn oll, safflower ofl, linseed ofl, etc., ethyl oleate, castor ol
and derivatives thereof (Cremophor®), lipids being liguid at 37°C or lower, such as saturated or
unsaturated fatly acids, monoglycerides, diglyeerides, triglycerides {(Myglyols®), phosgholipids,
glycerophospholipids, sphingolipids, sterols, prencls, polvketides, hydrophobic biodegradable figuid
polymers {such as bw molecular weight PLGA, FGA or FLA atc), low meking point waxes such as plang,
animal or synthetic waxes, fanglin, jojoba ofl, or combinations thersof, In particular embodiments a
sobvent s used in an ampant of less than about 10% wiw, less than about 5% w/fw or less than about
1% w/w of the entire composition in the extruder.

[B00488] In other embodiments, extrusion is performed in the absence of a solvent (such as
water), and is specificaily performed In the absence of water if a salt {such as a multi-amine salt such
as trilysine acetate) is used as a crosslinking agent. By keeping out moisture, it is ensured that no
crossiinking happens in the axtruder (as the salt IS insoluble By the polymer as fong as there i€ no
solvent/water presert) in order to avold plugging or blocking the extruder, The mixture formed in the
extruder is thus a melt composition of all the precursor compounds and the TKL In this case, curing
takes place in & curing chamber by means of exposure to humidity, after the melt compasition has besn
expelted from the extruder. By this exposure to humidity, the salt {e.g. the nucleophilic-group containing
crosslinking agent) solubifizes and reacts with the electrophific group-containing polymer Drecursors o
crossiink and form the polymer network, Curing may be performed in-line or batch-wise. In certain
embodiments, the curing is performed for a period of at least 0.5 hours, or at least 1 hour, or at least
2 hours, or longer. In certain same or other embodiments, curing is performed at a temperature that is
higher than ambient temperature, such as a temperatura from about 25 to about 50 °C, or from about
30 to about 40 °C, or at about 30 °C or at about 35 (. In cartain same or other embodiments, curing
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is performed in an atmosphere of at least 50% relative humigity (RH), or at least 80% RH, or at least
80%, or at least 90% RH, or at about 98% RH. After curing is complete, the strands may be cooled and
cut to the desired length {as described above in the context of the wet cast method). The curing time,
temperature and/for relative humidity may have an iInfluence of the persistence of the hydrogel In
physiclogical environment, For example, a longer curing time, of 3 higher curing temperature, or a
higher relative humidity may provide for increased cross-linking and therefore for & prolonged
persistence of the hydrogel. In case the hot melt extrusion process s conducted without solvent, the
crosslinking density may be increased due to the higher concentration of the reatting precursors, which
- without wishing 1o be hound by theory — may in certain embodiments result in a longer persistence
of the hydrogel. See in this respect Example 12,

[000489] In certain embodiments, also the hot melt extrusion method comprises stretching the
strand, .g. prior to cutting the strand. The stretching s generally performed in the same way as
disclosed berein in the section "Dimensions of the implant and dimensional chiange upon hydration
through stretehing”, or with respect to the wet cast method. In certain embodiments, the stretching is
performed under wet or humid conditiong, heated conditions, or a combination thereof. In other
embogdiments, the streiching is performed under dry conditions, heated conditions, or a combination
thereaf,  In certain embodiments, strands that are stretched after crosslinking in a high humidity
envirpnment, ©.¢., @ humidity chamber, may have shape memary or partial shape memaory when placed
in an aqueous enviropment after diying, In certain embodiments, strands that are stretched or
otherwise made to have smatller diameters immediataly after extrusion and before crosslinking when
stilt warm may not have shape memiary.

[000490] In certain embodiments, the hot melt exdrusion process may be suitable for scale-up or
larger scale manufacturing processes, while the wet cast progess miay be suitable for small scale

reanufacthuring,

Multi filament / heat-stretch-twist (HST):

{000491] In certain embodiments, individual filaments may be combined by means of 3 heat-
strefch-twist procedure into one composite implant {also referred to herein as “bundle” or “braided
implant”} by twisting the flaments, so as to form one twisted strand. In particular embodiments, multiple
filaments are combined, heated, stretched and twisted to form & composite twisted strand. Such a
twisted mult-filarment implant is shown exemplarily in Figure 2 (side view and also a cross-sectional
out view}. Detalls on the mult-filament implants itself are disclosed in the sub-section “multi-filament”
within the section “The implant™. Upon hydration {in vitro or in vive) the individual filaments may
completely or partially unfurl, thereby providing an increased hydrated surface area for & faster release
of active agent. The individual flaments may be ddentical or different. If different, they may differ in
e.g. composition, size and/or total weight, geometry including dry andfor wet dimensions, hydrated
surface area and other characteristics. Individual filaments in H5T bundles may in certain embodiments
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contain different actives and/or may contain different forms of the same active(s) {such as different
polymorphic forms, different prodrugs, different co-crystals, different salts etc. of the same active). Far
example, the individual filaments of HST implants may contain different actives for the treatment of the
same o different ccular diseases or conditions.

[000492]) In certaln embodiments of the invention, multi-filament implants are produced from
individual filameants {that are produced in accordance with any of the manufacturing methods disclosed
hereiy, i.e., wet casting or hot melt extrusion} as follows: The desired number of filameants {long
filaments phtained from wet casting or extrusion, L.a., not yet cut into the implant size) is combined and
secured between two cdlamps, without pre-siretching or necking the filaments. The clamped filaments
are then heated for a certain period of time, such as at least 30 min, at an glevated temperature, such
as above 50°C, or above 60 °C, or at about or above 70 °C, for example in @ heating chamber or heating
tube. Within this heating chamber or fube, the clamped filaments are first stretched by a pre-determined
stretch factor {as disclosed herein, such as a stretch factor of from about 1 to about 23, and then twisted
at & pre-sgt twist tinte (o obtain the destred numbers of twists per cn (of the final twisted implant).
After that, the twisted flaments are removed from the heating chamber/tube and left to cool befora
they are cut to the desired length, An exemplary manufacturing process for multi-filament strands is
provided in Exampie 3,

{000493] In certain embodiments of a twisted multi-filament implant according 1o the present
invention, the number of twists per an {of the final twisted implant) is at least about 5, or is at least
aboitt 8, or is at least about 10 and/or is up to sbout 20, or up to about 15.

[O00494] In certain embodiments, a composite (twisted) strand may have a composite diameter
in the dried state that is within the same range as the diameter of 3 single-strandad implant, as discsead
herein. In cerfain embodiments, the composite diameter of the twisted strand in #s dried state is from
0.2 to 0.8 mm, or from 0.2 to 0.5 mm, or from 0.3 to 8.4 mm, or from 8.33 to §.38 mm. In cerain
same or other embodiments, the diameter of the individual filaments in the dried state is less than 0.3
mm, or less than 0.25 mm, or less than 0.2 mm, or {ess than 8.15 mm. Uke a single-stranded implant,
a multi-filament implant may also be loaded into a needle for injection into the eye, such as into the
vitreous, with needle gauges ranging from 243 to 30, such as from 25 to 27, or 25, or 27, or 30. The
flaments may De identical or different, e.4g. different as to their composition, their dimensions or their
geomstry,

[000495) In certain embodiments, the individual filaments in a mult-flament implant (such as a
HST implant) may be coated with @ water-soluble polymer before being stratched and/or twisted, Any
water-soluble polymer may be used for such coating, including (but not limited to): polysaccharides
{such as cellulpse derivatives, such as  HPMC, CMC, or amino pelysaccharides, such as chitosan and
starch derivatives); proteins {such as collagen, gelatin); water soluble synthelic polymers {such as
{lincar) PEGS, poloxamers, polyacrylamides, polyacrylic adds, polyvingl alooholfand homopolymers,
copolymers, or block/graft co-polymers thereof such as Kolicoat®) Among these, particularly suitable
potymers for such coating are 2.g. the following, which are avallable from BASF: Kollicoat®, Kolkidon®,
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Kolliphor®, and Soluplos® {among others). Other suitable polymers for this purpose would be the sams
{low molecolar weight) PEGs as described in the following section for tipping the needie. In certain
embadirments, such water-soluble polymer coating of the individual strands prior to combining/hwisting
them together {without wishing to be bound by any theory) could act as a protective layer e.q. during
{gamma) sterilization of the implants, which protective layer would then dissolve once the implant has
been injected into the aye. In certain ambodiments, & polymer coating could further contribute to o
improve the unfurling of the individual filaments, a.g. after gamima sterilization, once the implants have
heen immersatd o aqueous enviromment, such ag injected into the vitreous humor. An exemigdary
bundle HST implant with polymer-coated filaments, whersin the individual filaments unfurl after
hydration, is disclosed herein 2.¢. in Example 8 as implant 8E,

{000496] The polymer coating can be applied onto the implants/filaments for example during wat
casting as follows: the casting tube into which the mixture of hydrogel precursor(s) and active agent is
filled s proviously filled with & solution of the polymer chosen to form the coating. The hydroget
pracursor/active agent midure is then pumped divectly into this polymer-filled tubing during wet casting.
Thereby, miost of the polymer solution is pushed out, but a small layer remains against the tube wall
because of the no-slip condition. Eventually, this thin polymer solution covers the ouside of the
implant/flament, and dries when alse the implent/filament is dried. In the case of manufactiring
implants by means of hot melt extrusion, a polymer could be coated onto the filaments e.g. by means

of coextrusion.

{PEG) Tipping the needle:

{000497] In certain embodiments, after an implant has been loaded into the needle the tip of the
needie is blocked with a fast-solidifving moilten polymer, such as love-molecular weight PEG. This may
be done by dipping the needle into a molten polviner bath. Alternatively, molten polymer, such as
modten PEG, may be injected or placed/dripped into the needie tip lumen. This may be done in certain
embodiments by means of an automated jet valve system adapted to accurately dispense the moiten
polymer such as the molten PEG on the nesdle bevel, The low-molecular PEG is Hquid {(molten) at body
temperature, but solid at room temperature, After applying the molten PEG to the needle tip, either by
dipping or dripping, upon cooling the needle & hardened small drop or section (also referred to herein
as "tip™) of PEG remains at and in the top of the needle which accludes the neadle lumen.

{oD0488] The low-molecuiar weight PEG used in this embodiment may be a linear PEG and may
have an average molecular weight of up 1o about 5000, or up to sboat 4500, such as from about 3000
to about 5808, such as from about 3350 to about 4580, The low-molecular weight PEG may alternatively
have an average molecular welight of about 400, sbout 600, about 800, about 1000, or about 1504.
Alse mixtures of PEGs of different average molecular weights as disclosed miay be wsed. In specific
embodiments the average molecular weight (Mn} of the PEG used for this purpose of tipping the needle
is about 1000 This 1k {1000} molecular weight PEG has a melting point between about 33 °C and about
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40 °C and melts at body temperature when the needle is injected into the eye. In other spegdfic
embodiments the embodiments the average molecular weight {Mn) of the PEG used for this purpose of
tipping the needie is about 4500, such as in a PEG 4500 NF, In alternative specific embodiments the
average molecular weight (Mn) of the PEG used for this purpose of tHipping the needle is about 3350,
[O00499] Alfernatively 1o the PEG materials, any other material for tipping the injedion needle
may be used that is water soluble and biccompatible (1., that may be used in contact with the human
or aninial body and does not alicit topical or systemic adverse effects, 4. that is not irritating) aud that
5 solid o hardened at room femperatire but Hguid or substantially liguid or at least soft at body
temperature. Alterngtivaly to PEG, also the following materials may .. be used {(without being limifed
1o these ) poloxamers or poloxamer Diends that melifare liquid at body temperature; orystallized sugars
or salts {such as trehalose or sodium chioride), agarose, cellulose, polyvinyl alcohol, poly{lacic-co-
giveolic acid), a UV-curing polymer, chitosan or combinations of mixtures thareof,

[000500] The plug or tp aids in keeping the implant in place within the needle during packaging,
storage and shipping and also further protects the implant from prematurely hydrating during handling
as it occludes the needie funien. It also prevents premature rebydration of the implant within the needle
due to moisture ingress during the administration procedure, L., during the fime the physician prepares
the needle and injector for administration, and also af the time when the implant is about to be injected
and the needle punclires into the eye {(as the positive pressure in the eye could cause at least some
pramature hydration of the implant just before it s actually injected)., The tip or plug additionally
provides fubricity when warmed to body temperature and exposed to moisture and thereby affows
smooth needie punctire and gliding and thus a successful deployment of the inypdant, Mareover, by
accluding the needie lumen, the needie tipping minimizes the potential for tissue infury, e, tssug
scoring, a process by which pieces of tissue are removed by & neeadle as it passes through the tissue,
[000501] In arder to apply the PEG {or other material) tp/plug o the neadle fumen, in ong
emtbodiment the needle containing the implant may be manually or by means of an automated
apparatus dipped into a container of molten PEG {or the respective other material). The needle may be
held dipped in the molten material for a few seconds to enable the molten material to flow upward into
thee needie through capdlary action. The dwell time, the dip depth and the temperature of the molten
material determing the fingl size or length of the tp/plug. In certain embodiments, the length of the
PEG {or other) tip/plug at the top end of the neadie mav be from about 1 to about 5 mm, such as from
about 2 o about 4 mm, In certain embodiments, in case a 1Kk PEG is used the weight of the tip/plug
may be from about 0.1 mg to about 3.6 mg, such as from about §.15 mg to about 0.55 mg. It was
demonstrated that implants according to the présent invention can be successfully deploved in vivo and
in vitra from an injector carying a needle with a 1k PEG tip as disclosed herein.

[O00502] The tipping of an injection needle as disclosed herein may also be used for the injection
of other implants or other medicaments or vaccings to be injected into the human or animal body
{including other locations within the eyg, or other greas or tissug of the body) by means of a neadle,
where the effect of protection of the implant {or medicament or vaccing) from maisture and the
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protective effect on tissue into which the implant (or medicament or vaccine) is injected is desirable and
advantageous.

I11. Kit

[000503] Irt certain embadirments, the present invention is further directed t a kit {(which may
also be referred 1o as a "system”) comprising one or more sustained release biodegradable ooular
implant{s) as disclosed herein or as manufactured i accordance with the methods as disclosed hergin
and one or more needie(s) for injection, The one or more needle(s) may be sach pre-loaded with one
sustained release bindegradable ocular implant in a dried state. In certain embodiments the needle(s)
has/have a gauge size of from 20 to 30, such a5 20, 23, 22, 23, 24, 25, 26, 27, 28, 29, or 30 gauge. In
specific embodiments, the needles may be 25« 26- or 27-gauge needle(s) or may be smaller gauge,
such as 30-gauge needlig(s). The diameter of the needle is chosen based on the final diameter of the
implant in the dried (and optionally stretched) state, The active contained in the implant is generally &
Tri, such as axitinib.

[000504] Inn one embodiment the kit comprises ong or more, such as two or three 22- to 30-
gauge, such as 25- or 27-gauge needie(s) each loaded with an implant containing a TKI such as axitinib.
In rertain embodiments, the kit comprises one or more implants of the present invention, whereln each
tmplant is loaded in & neadle having a gauge size of 25 or thinner. The needies may be, or may not be
pre-connected 1o an injection device. The injection device may in certain embodiments be a custom-
made injection device particularly adapted for injecting an implant of the present invention.

{O00505] In yet another embodiment the kit comprises one 25-gauge needle foaded with an
implant containing axitinib in an amount corresponding to from about 540 pg to about 660 pg, or about
G600 uyg, axitinib free base, or an implant contalning axitiniy In an amount corresponding to from about
360 ug to about 562.5 g, or about 450 pg axitinlh free base according 1o any of the aspeas of the
present invention as disclosed hereln. In another embodiment, the Kit comprises one 27-gauge needie
lnaded with an irplant containing axitini in an amount corresponding to from about 540 pg to about
660 g, or about 800 pg, axitinib free base, or an implant containing axitinib in an amount corresponding
to from about 360 pg to about 562.5 ug, or about 450 pg axitinb free base according to the invention
as disclosed herein,

{DO0506] If two or more implants are contained i the kit, these implants may be identical or
different, and may contain identical or different doses of TKI such as axitinih. One kit may comprise one
or more implants optionally loaded in needle(s), and may optionally comprise ong or more injection
devices as further disclosed herein.

{000507] In certain embodiments, the lumen of the needle conteining the implant may be
occluded by & material that is solid at rooms tempearature but soft or liguid at body temperature, such as
a 1k PEG matensl, as disclosed heredn in detail iy the section "Manufacture of the Implant” and
specifically the subsection “{PEG) Tipping the needie” thereof,
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{000508] It certain embodiments, the kit may further contain an injection device for injecting the
implant(s) into the eyve of & patient, such as into the vitreous humor of the patient. In certain
embadiments the injection device may be provided and/or packaged separately from the ong or morg
neadie{s) loaded with-implart, In such embodiments the injection device must be conneded to the one
o more needie(s) loaded with implant prior to injection. In other embodiments, injection devices may
be pre-connected to the needle(s)

{000509] in certain ambodiments the number of injection devices in the kit provided separately
or pre-connectad © the needles containing impdant equals the number of needles lvaded with the
implant provided in the Kit, In these embodiments the injection devices are only used once for injection
of one implant. In ofher embodiments, only one injection device is included in the kit, which is to be re-
used in case several implants (pre-loaded In needles) are contained.

[oo0s10] In some embodimeants the injection device contains a push wire to deploy the implant
from the needle into the vitreous humor, The push wire may be a Nitinol push wire or may be a stairdess
stelfTeflon push wive, The push wire allows deploying the Implant from the needle more éasily.
fo00511] In other embodiments the injection device andfor the injection needie may contain a
stop feature that controls the injection depth,

[O00512) A suitable infection device for the purposes of the present invention is the one as
disclosed in WQ 2022/204374, or as disclosed in WO 20217195183,
{000513] in certain embodiments, the kit may further comprise one or more doses, in particular

one dose, of an anti-VEGF agent ready for injection. The anti-VEGF agent may be selected from the
group consisting of aflibercept, bevacizumab, pegaptanib, raribizumab, faricimab, and brolucizumalb. In
certain embodiments the anti-VEGF agent is bevacizumab. In other embodiments the ant-VEGF agent
is affibercept. In certain embodiments, the dose of aflibercept is 2 mg. The anti-VEGF agent may be
provided in 2 separate injection device connected to a needle, or may he provided as a solution or
suspension in a seated vial, from which the solution or suspension may be aspirated through a needle
into a syringe or other injection device prior to administration.

[000514] The kit may further comprise an operation manual for the physician who is injecting the

ocular implant(s). The kit may further comprise a package insert with product-related informaticn.
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IV, Therapy

[000515] In certain embodiments, the present invention is further directed to a method of treating
an ocular disease in a patient In need thereof, the method comprising administering to the patient’s eye
a sustained release bindegradabie ocular implant comprising a hydrogel and a tyrosine kinase inhibitor
{TK1) as disclosed hergin.

{000516] In specific embodiments, the present invention is directed to g method of treating an
acular disease in a2 patient in need thereof, the method comprising administering to the patient a
sustained release hiodegradable ocular implant as disclosed hergin, or as claimed in the appended clalms
or the list of tems in the section “ADDITIONAL DISCLOSURE”, the implant comprising & hydrogel and
axitinih, whereiy TKI particles are dispersed within the hydroged, wharein the implant 15 administered
by intravitreal injection,

{000517] The present invention is also directed to an implant as disclosed herein (i.e., any implant
as disclosed herein} for use i a method of treating an ocular disease as disclosed herein. Further, the
present invention is divectad 1 the use of an implant as disclosed herein (i.e., any implant as disclosed
hergin) for the manufacture of a medicament Yor use in a method of treating an ocular disease as
disclosed herein.

[000518] In the methed treatnient according to the invention, the dose of TKI such as axitinib
per eye administered once during 8 treatment pericd, is at least about 150 pg, such as from about 150
g t about 800 wg, or from about 300 yg to about 700 g, or from about 300 pg to about 500 g, In
certain specific embodiments the dose of the TKI, and spedifically of axitinib, administerad per eye onge
for {l.e,, during) the treatment period is in the range from about 100 ug to about 200 yg, such as abowt
150 pg, or from about 200 pg to about 400 pg, such as about 300 pg, or in the range from ahout 300
g o about 500 yg, such as about 400 to about 500 pg, such as about 450 pg, or in the range from
about 500 ug to about 700 ug, such as 600 pg. Spedific doses of axitinib that may be used according
to the present invention are doses per implant of about 300 pg, about 450 g, or about 600 ug, with
the variances as disclosed herein (see the sub-section “Ampunt/dose” in the section “The Implant”), All
doses of TKI such as axitinib as disclosed herein Iy relation to an implant may be used in the method
dinclosed hergin, including polymorphs of axitinib {such as polvmarph IV or polymorh SAB-L,
particularly polymarph IV), salts, co-crystals, derivatives or prodrugs thereof, The doses indicated herein
for therapy are meant to refer to the corresponding amount of axitinib free base {which is the active
agent that becomes therapeutically available at the desired siteftissue). The dose administered (per
ey} pnoe per trestment period may be contained in one single implant (including an implant comprising
multiple filaments that are e, twisted o form one composite twisted strand), o in twd or more
implants administered concurrently, or sequentially. Iri particular embodiments, the administered dose

(per eye) once per treatment period is contained in one single implant.
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{000519] An implant of the present invention is administered by injection into the eye. The
implant can generally be administered by means of intravitreal, subconjunctival, subtenon,
suprachoroidal, or intracameral injection,

{000520] In certain embodiments, the implant is administered by injection into the anterior or
pasterior section of the eye, particularly into the posterior section. In particular embodiments, the
implant is administered by injection into the vitreous humor of a patient {intravitreal injection).
{ooos21] In altemative embodiments, acministration of the implant is  suprachoroidal
administration,

[o00522] In particlar embodiments, the invention relates to @ methed of treating an ocular
diseass in a patient in need thereof, specifically a retinal disease, more specifically wet AMD, the method
comprising administering to the patient’s eye by means of intravitreal injection a sustained release
hiodegradable ocutar implant comprising a hydroge! and axitinib polymorpts IV, wherein axitinib particies
are dispersed withist the hydrogel, and wherein the axitinib is contained in the implant in & dose of about
480 to about 500 pg. More specifically, it such pavticular embodiments, such an implant may have a
fhydrated surface area of at lsast 15 may?, such as from about 16.0 mm? to about 23.0 mm® {as measured
it PBS at 2 pH of 2.2 to 7.4 and 37 °C after 24 hours of incubation), and may have a total weight in the
dry state from about 0.6 1o about 1 mg. Other particular features of an implant as used in such particudar
embodiments are disclosed herein in the section "1. The implant”.

[o00523] in certain embodiments the dry implants are loaded in a needle, such &s a needle with
& gauge size of from 20 to 30 as disclosed heredy, such as a 25-gaugs; or a 26-gauge, or & 27-gauge
needie, or @ smaller gauge neadie, and are administered to the eye, such as to the vitreous humor,
through this needdle, A small needle gauge provides for less potential of irritation or trauma at the
injection site,

[ooes24] In certaln embodiments, the implant is administered through the needie that is
connected to an injection device or injector that is suitable to be connected to a needle pre-loaded with
an implant as disclosed herein and to inject an implant into the eye. For exampie, a (modified) Hamiiton
syringe may be used as an injector. Suitable injection devices for the purposes of the present invention
are disclosed in WO 20522/204374 and in WO 20317185163, anid are also disclosed above i the section
relating o the Kit. In spedfic embodiments relating to suprachoroidal injection, a hollow micronesdie
may he used as disclosed in US 8,808,225,

Treatment period and repeat dosing:

[000525] In cartain embodiments, a treatment period for the treatment of an ocular disease as

disclosed herein, such as wet AMD, with an implant of the present invention, such as an implant as

defined in claim 1, is least 3 months, at least 4.5 months, at least 6 months, at least 9 months, at least

10 months, at least 12 months, at least 14 months or even longer. In particular embodiments, a

treatment period may be about 6 to about 12 months, or about 6 to about 9 months, or about 9 to

about 12 months, or about 9 to about 13 months. In particular embodiments, a treatment period may
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be about 9 months, “Treatment peried” according to one embodiment of the invention means that a
certain therapeutic effect of an implant of the present invention once administered is maintained,
essentially maintained or partially maintained over that pariod of time. In other words, only one injection
(of the implant of the present invention or of several implants concurrently in certain cases) is required
in certain embodiments for maintaining a therapeutic effect aver the treatment period. The therapeutic
effect may be reducing or essentially maintaining or preventing a dlinically significant increase of the
central subfisld thickness as measured: by optical cobierence tomography {CSFT, as further disclesed
herein}, ar incregsing or essentisfly maintaining or preventing a dlinicaily significant raduction of the
best corrected visual aculty (BOVA, as further disclosed hereln} in & patient’s eye during the reatment
period,

{0005286] One implant per eye may be administered per treatment perled {(although in certain
cases the intended dose of TKI may be contained in more than one, such as in two or threg implants
administered concurrently as disclosed herein), In embodiments wherein two or more implants are
administered concurrently, the implants can be the same or different, In cases where an administration
during the same session is not possible e.g. due © administration camplicaions ar patient-related
reasons 3 successive administration during two or more different sessions may alternatively be applied,
such as for instance administration of two implanis 7 days apart, i.e., within about 1 or about 2 weeks
of the first injection. This may still be considered as g “concurrent” administration in the context of the
prasent invention as disclosed berein,

[000527] In embodiments of the fwention, & new implant of the Invention ¢an be administeread
for a subsequent treatment paried after one treatment period with the previous/preceding implant has
been completed or essentially completed. For example, a new implant can be injected promptly and
repeatedly after the previous implant has blodegraded or has essentially biodegraded, ., after the
hydrost has essentially dissolved and/or the amount of TRI such as axitinib contained in the implant has
been essentially released. Without wishing to be bound by theory, by means of the injection of a new
implant after said {essentially) complete hydroget degradation/ TKI release from the preceding implant;
a therapeutically effective concentration of TKI such as axitinib in ocular tissue, such as in the retina or
the choroid, can be maintained aver a very long periad of time (e.g. aver years), and without the build-
up of any residues (hydroget andfor TXI) in the eye. Thus, regular dosing intervals can be established,
such as e.g. svery 6 to 12 months, such as 8.9, every &6 months, or every 9 months, or avery 12 months
for 8 continued long-term therapy. In certain embodiments, the treatment periods may even slightly
overlap. Thus, upon completion of one treatment period with one implant, a new treatment period with
a new implant (sometimes also referred 1o herein as “fresh implant™) according to the present invention
can start immediately and seamiessly so as o ensure a continuous treatment. The administration of a
new implant may be repeated in principle as often as required, such as at least two times, at least three
times, at least four times, or more often.

{000528] The time when a new implant is administered may be pre-determingd (.9, a period of
every 6 months, or every 9 months, or every 13 months), hut may alternatively be individually
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determined by an gphthaimologist e, by means of visualization of the previous implant. For example,
when the previpus implant is no longer detectable, and/or when no or only few remialiing axitini
particles are detectable, & new implant may be injected. An implant according to the present invention
can be visushzed when residing in the patlent’s eye by imaging techniques such as siit lamp
{biomicroscopy), which can be performed by an ophthaimologist, Another technique for visualizing an
implant it the eye is ¢SLO {confocal scanning laser ophthalmoscopy, sometimes also referred {0 as IR
or OCT). For neither of these twe technicques a visualization agent such as a fluorescent agent is
required.

{000529] In certain embodiments of the present invention, the sustained release biodegradable
acular implant containg forms of the active agard axitinib which are moreg soluble than other forms of
axitinih, such as polymorph SAB-1 which has relatively fow solubliity, In particular embodiments, the
more soluble form of axitinib used in the implants of the present invention is axitinib polymorph 1V,
witich is about twice as soluble as axitinib polymorph IV as disciosed herein, This Increased solubility
provides for a faster release of axitinib from an otherwise identical implant (2.g. comprising 8 hydrogel
of a polymer network such a3 a network of crosslinked PEG units, such as a network of crosslinksd
4a20kPEG-SAZ and Sa20kPEG-NH, units) as compared to the release of axitinib from such an implant
containing a less soluble form of axdtinib, A steady state of axitinib concentration in Gcular tssue such
as the retina or the choroid may be reached earlier, and/for therapeutic concentrations of axitinib in this
ocular tissue may be achisved earlier, and/or the therapautic effect may set in earlier with an implant
of the present invention providing for & faster release of axitinil {&.g. by containing a more soluble form
of axitinib such ay axitinib pulymorph IV). In cartain embodiments, the majurity of the drug foad of
axitinth in the implant containing the more soluble form of axitinib, such as polymorph IV, may be
refeased when the implant is still intact, L2, when the hydrogel has not yet (fully} biodegraded. This
has been demonstrated I &7 v studies, see e.g. Examples 10 (NHP) and 13 (vabbit). As 3
consaquence, withoot wishing to be bound by theory, the refease of the active agent axitinib may thus
alsc be more synchronized with the biodegradation/dissolution of the hydrogel, such that upon
biodegradation of the hydrogel (which occurs at about 8 to 9 months after injection of the implant into
the vitrepus humor of a3 human patient) the majority of the total axitinib content has already been
released. Upon bilodegradation of the hydrogel the remaining amount of axitinik s then released
{“terminal release™). This remaining terminally released amaount of axitinih resides in the vitrepus humar
and continues to be delivered to oaular tissue until fully dissolved, Thereby, in certain embodiments,
the therapeutic effect can be maintained to bridge the time period from hydrogel degradation until the
administration of & new implant. In certain embodiments, the increased solubility of the axitinib as
provided e.g. by polymorph IV and the thus resulting increased synchranization of the hydroged
degradation with drug release may also result in less axitinib being released in 8 terminal release, ie.,
upon fingl degradation of the hydrogel, Without wishing to be bound by theory, this in turn may lead (o
less free axitinil particles being present in the vitreous humor after the hydrogel has dissolved, This
may faciitate repeat dosing of an implant, as 3 new implant may be placed e.g. immediately after the
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previous implant is no longer visible {e.g. by means of any of the visualization methods mentioned
herain) without the substantial build-up of free axitinib particles in the vitreous. In certain embodiments,
this may provide for a continuous treatment of wet AMD with a constant or essentially constand
concentration of axitinib In ocular tissue such as the reting or the chorold over a long peried of time,
such as one OF More Years.

{800530] It other embodiments of the present invention, a faster refease of axitinib nay be
achieved by miore solubig axitinib prodrugs, cocrystals etc. as disclosed herein.

[000531] In furthey embodiments of the resent invention, a faster release of axitinib miay be
achieved, independently of the solubility of the form of axitinib contained in the implant, by means of
increasing the hydrated surface area (as defined herein) of the implant. This can be done e.g. by means
of different cross-sectional implant geomelries {such as star, cross etc.) or by means of multi-filament

implants as disclosed herein.

Ocular diseases and therapeutic effect:

{000532] In certain embodiments the ocular disease to be treated involves angiogenesis. In
certain embodiments, the treatment is effective in inhibiting or slowing down angiogenesis and/or

neQvastularization at the site of administration.

[000533] in certain embodiments the ocidar disease may be mediated by one or more receptor
tyrosine kinases (RTKs), such as VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-g/8, and/or by oKit.
[O00534] In some embodiments the oculer disease is a retinal dissase including Choroidal

Neovascularization, Disbetic Retinopathy, Diabetic Macula Edams, Ratinal Vein Qoclusion, Acute Macular
Newroretinopathy, Central Serous Chorjoretinapathy, and Cystoid Macular Sdema; wherain the ocular
disease is  Acute Multifocal Placoid Pigment  Epitheliopathy, Beheat's Disease, Birdshot
Retinochoroidopathy, Infectious {Syphilis, Lyme, Tuberculosis, Toxoplasmosis), Intermediate Uveitis
{Pars Planitis), Multifocal Chorciditis, Mudtiple Bvanescent White Dot Syndrome (MEWDS), Ooular
Sarcoidosis, Posterior Sdleritis, Serpignous Chorpiditis, Subretinagl Fibrosis, Uveitis Syndrome, or Vogt-
Koyanagi-Harada Syndrome; wherein the ocular discase is a vascular disease or exudative dispase,
including Coat's Dissase, Parafoveal Telangiectasis, Papilfophiebitis, Frosted Branch Angitis, Sickle Ceil
Retinopathy and other Hemoglobinopathies, Angiold Streaks, and Familial Exudative Vitreorstinapathy;
or wherein the ooular disease results from trauma or surgery, including Sympathatic Ophthalmia, Uveitic
Retinal Disease, Retinal Detachiment, Traoma, Photodynamic Laser Treatment, Photocoagulation,
Hypoperfusion During Surgery, Radiation Retinopathy, or Bone Marrow Transplant Retinopathy.

{000535] I further aspects, the ocular disease is selected from the group consisting of retina!
neovascutarisation, choroidal neovascularisation, Wet AMD, Dry AMD, retinal vein occlusion, diabetic
macular edema, retinal degeneration, hyphema, presbyopia, corneal graft rejection, retinoblastoma,
maelanoma,  myosts, mydrasls, glagcoma,  conjunctivitis,  intraocular  infections,  choroidal
neovasculatization (CNV), intraccular tumors, retinal neuroinflammation, inflammation, autoimmune
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uveitis, uveitis, proliferative vitreoretinopathy, and corneal degeneration, acute and chronic macular
neuroretinopathy, central serous chorioretinopathy, macular edema, acute multifocal placoid pigment
gpitheliopathy, Behcet's disease, hirdshot retinochoroidopathy, postedor uveltis, posterior scleritis,
serpiginous chorolditis, subretinal fibrosis, uveitls syndrome, Vogt-Koyanagi-Harada syndrome, retinal
arterial occlusive disease, central retinal veln ocdlusion, disseminated intravascular coaguiopathy,
branch retingl vein occlusion, hypertansive fundus changes, poular ischemic syndrome, retinal arterial
microaneurvems, Coat's dissase, parafoveal telangiectasis, hemi-retingl vein acclusion, papiliophiebitis,
caratid artery disease (CAD), frosted branch angiits, sickle cell retinopathy, angioid streaks, familial
exudative vitreoretinopathy, Eales disease, proliferative vitreal retinopathy, diabstic retinopathy, retinal
disease assoclated with tmors, congenital hypertrophy of the retinal pigment epithelium (RPE),
posterior uveal melanoma, choroidal hemangioma, choroidal osteoma, choroidal metastasis, combined
hamartoma of the retina and retinal pigmented epithelium, retinoblastoma, vasoproliferative tumors of
the ocular fundus, retinal astrocytoma, intraocular lymphotd tuniors; myopic retinal degeneration, acute
retinal pigment epithelitis, glaucoma, endophihalmitis, cytomeagalovirus retinitls, retinal cancers, retinitis
pigmeantosa, Leber's Cangenital Amaurosis, Charoideramia, X-linked retinitis pigmentasa, best vitalliform
macuiar dystrophy, x-linked retinoschisis, achromatopsia CNGAZ, achromoiopsia CNGB3, LHON,
Stargardt disease, Usher syndrome, Norrie disease, Bardel-Biedi syndrome, retinopathy of prematurity
and red-green color blindness.

[000536] in alternative embodiments the sustained release biodegradable oculer implant
comprising the hydroget and the tyrosine kinase inhibitor {such as axitinib} of the present invention can
be applied in treating ocular conditions associated with tumers. Such conditions include e.g., Retinal
Disease Associated with Tumors, Solid Tumars, Tumor Metastasis, Benign Tumors, for sxamiple,
hemangiomas, neurofibromas, trachomas, and pyogenic granulomas, Congenital Hypertrophy of the
RPE, Posterior Uveal Melanoma, Choroldal Hemangioma, Choroidal Osteoma, Chorgidal Metastasis,
Combined Hamartoma of the Retina and Retingl Pigmented  Epithelium,  Retinohlastoma,
Vasoproliferative Tumors of the Ocular Fundus, Retinal Astrocytoma, or Intraocular Lymphoid Tumors.
[000537] In particular embodiments, the implant of the present invention is for treatment of
neovascuar {wel) age-redated macular degeneration (AMD), diabetic macular edema, diabetic
retinopathy or ratinal vein gcclusion, more particutarly for the treatment of neovasoudarfwet AMD.
{000538] The acular implants of the present invention can also be applied for treatment of any
ocular disease involving vascular leakage, such as retinal vascular leakage. In certain embodiments, the
treatment with an implant of the present invention resuits i inhibition, prevention/delay or substantial
prevention, or reduction of VEGF-induced retinal vascular leakage for at least up 1o about 1 month, such
as at least up to about 2 months, such as at least up o about 3 months afler injection of the implant
{e.g. in a rabbit model as shown in Example 14},

{000539] In some embodiments, the treatment with an implant of the present invention is
characterized in that VEGF-induced retinal vascular ieakage is inhibited, reduced or delayed/prevented
during the treatment period as compared to the VEGF-induced retinal vascular leakage during the same
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time perod after administration of an anti-VEGF agent {Le., a different active agent than axitinib),
wheredn the anti-VEGF agent is bevacizumab, ranibizumab, faricimab, of afibercept, and specifically
when compared with bevaclzumab {(Avastin), see Example 14. In this Example 14 it is also
demonstrated that an implant of the present invention containing the more soluble axitinib polymorph
IV has comparable or better (ong-term) officacy as compared to a comparative implant containing the
tess soluble axitinib polymorph SAB-I (see &.g. Figure 29).

{o00540] In specific embodiments, the treatment is characterized in that VEGF-induced retinal
vascular leakage is inhibited, reduced or preventedydelayead for at least g o about 1 month, such as
at least up to about 2 months, such as at least up to about 3 months after injection of the implant as
compared to the VEGF-induced retinal leakage induced In the respective same period after administering
bevacizimab, as measured In a VEGF challenge study in a mbbit {such as Dutch Belted rabbit), the
study comprising infravitres! injection of a sustained release biodegradable ocular implant comprising
from about 300 to about 650 pg, such as frony about 360 pg to about 562.5 ug, such as from about
460 to about 500 pg, or about 450 ug, of TKI {(such as axitinib, such as axitintb polymorph V) o an
aye of a rabbit, wherein the rabbit is thereafter also administered 1 ug of VEGF ta the aye at least thres
times over a period of 3 months (VEGF challenge™), compared 1o the administration of 50 yb of 25
mg/mi bevadizumab (Avastin} under the same conditions including the VEGF challenges, In particular
embodiments, the treatment with such an implant of the present invention is characterized in that VEGF-
induced vascular leakage is reduced, inhibited or prevented/delaved after administration of the implant
for a longer peviod of time than after administration of bevacizumab,

{o00541] In particular embodimants the ocular disease Is one selected from the list consisting of
neovasCular age-related macidar degenaration (AMD), diabetic retinopathy (DR}, diabetic maculs edema
{DME}, and retingl vein occlusion (RVG). In more particular embodiments the ocular disease is
neovascutar (wet) age-related macular degeneration, In other morg particular embodiments the ocular
disease is diabetic retinophathy (DR}, such as non-profiferative diabetic retonipathy, or diabetic macular
edema {DME). In very particular embodiments the ocular disease is nepvascutar {wel) age-related
macular degeneration, sometimes also referred to harein as "oAMD™.

foN0s42] In some embodiments the treatment is effective in reducing the central subifield
thickness (CSFT) as meagsured by optical coherence tomography in & patient whose central subfield
thickness is elevated, which is often the case in patients suffering from AME, Elevated within that
context means that the C5FT s higher in the patient when compared to other individuals not suffering
from the spedific ocular disease, or higher than a certain CSFT level or range as defined by medical
professionals and/or professional assodiations to reprasent a “normal” CSFY level or range, The elevated
CSFT may be caused by retinal fluid such as sub- or intraretinal fluid, The reduction of CS5FT in a patient
{or the malntenance of CSFT in a patient) may be determined with respect to a baseline USFT measured
in that patient at the start of the treatment, i.e., immediately prior 1o the administration of the implant
of the present invention. In other embodiments, by means of the treatment according to the present
invention involving the administration of an implant according to the present invention the CSFT of a
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patient whose CSFT is elevated due to an ocular disease invalving angiogenesis is essentially maintained
at a certain given level, or a dlinically significant increase of the CSFT is prevented in the patient while
sub- or intraretinal fuid Is not substantially increased, 1.2, is also essentially maintained.

{000543] The capacity of implanis containing axitinib as the active agent dispersed in a hydrogel
formed of crossiinked PEG units to reduce CSFT and to maintain or to substantially maintain a reduged
CSFT over an extended period of time in a oohort of human patients has already been clinically
demonstrated in WQ 2021/195163 and e.g. In AA. Moshfeghi, "Update on a Hydrogel-Based Intravitreal
Axitinity Taplant {ODCTKTD) for the Treatment of Neovascular Age-redatet! Macular Degeneration”,
February 11, 2023 at the Angiogenesis, Exudation, and Degeneration Meeting (Virtuat}; or D.S. Dhoot,
“interim Safely and Efficacy Data from a Phase 1 Clinical Trigl of Sustained-release Axitinily Hydrogel
Implant (OTX-TKL) in Wet AMD Subjects: 7-month Analysis”, September 30, 2022 at the AAD 2022
Reting Subspedalty DRay in Chicago, L - both presentations being avallable nfer ol vie
bttps:Hocutx.g
fram the known implants disclosed in these references or used in these studies in that the release rate

cs-weh.com/sciemific-medical-

esentations. The implants of the present invention differ

of the active agent {TKI and specificaily axitinil) is increased with respect to the known implants. In the
implants of the present Invention this is achieved by using a TKY, such as axitinib, that has increased
solubility in the implant, such as a solubllity that is greater than 0.3 pgimb as measured i phosphate-
buffered saline (PRS) at a pH of 7.2 t0 7.4 and 37 °C after five days of incubation, and/or by increasing
the hydrated surface area of the implant, e.g. such that the hydrated surface area of the implant is at
least 25 mm? as measured i phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24
howrs of incubiation, In particular embodiments, the TKI, and specifically the axitinib, that has this
increased solubility is axitinib polymaorph IV, In other embodiments, the TKI Is a8 co-crystal or prodrug
or derivative of axitinib as disclosed herein. In more particidar embodiments, the TKI s axitinib
potymorph IV, the implant s a single-stranded implant and s oylindrical or essentially oylindrical (Le.,
has a round or essentially round cross-section), and the hydrated surface area of the implant is from
about 10 to about 30 mm?, such as from about 16 to about 25 mmd,

[000544] In a particular embodiment, in the treatment of wet AMD, the CSFT is reduced in &
patient and mablitained at a reduced level over a period of at least 3 months, at least 4.5 months, at
least & months, at least 9 months, at least 10 months, at least 11 months, at least 12 months, at least
13 months, at izast 14 months or even longer after administration of the implant of the invention. In a
very particufar embodiment, the CSFT is reduced for at least 6 months or at least 9 months or at least
12 months after administration of the implant with respect to the baseline CSFT of that patient prior to
administration of the implant. In other particular embodiments, a reduced amount of retinal fluid and/or
a reduced CSFT is maintained in a patient over a treatment period of at least 3 months, at least 4.5
months, at least 6 months, at least 9 months, at least 10 months, at least 11 months, at least 12
months, at least 13 months, at least 14 months or even longer after administration of the implant of

the invention.
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{000545] The need for rescue medication within the treatment period {such as an injection of an
anti-VEGF agent) is low. For example, in a population of patients treated with an implant accorgding to
the nvention, in certein embodiments rescue medication s administered within the freatment period
onty rargly, such as 1, 2, or 3 times during the treatment period, such as a &-month treatment period,
or a 10-month treatment period, In certain embadiments, at least 80% of the patients having received
a single injection of an implant according 0 the invention may be rascue-medication free up to & months
after administration, and at lgast 73% of the patients having received 2 single injection of an implant
according o the invention may be rescus-metication free up o 10 months after administration, In
certain embodiments, the rescue medication in the case of wet AMD is an anti-VEGF agent, such as
aflibercept or bevacizumab, that may be administered in the form of a suspension or solution by means
of intravitreal injection. In certain spedific embodiments, the rescue medication is one dose {2 mg) of
afiibercept, administered by means of intravitreal injection. In ling with the definitions herein, concurrent
andfor planned administration of an anti-VEGF agent together {concurrently or within 1, 2 or 3 months}
with arn inplant according to another embiodiment of the present inventon disclosad hergin does not
constitute a8 “rescue medication”, In more particular embodiments, the treatment period wherein the
level of fluid andfor the CSFY {as reduced by means of the administration of an implant according to
the invention) is maintained or essentially maintained without the administration of rescue medication
{or with rescue medication administered only rarely as disclosed herein} is from about 4 to about 12
months, or from about 6 months to about 10 months, such s from about & to about § months after
administration of the implant. In certain embodiments, the patients treated with an implant according
to the invention do not require the concomitant adnyinistration of steroids {e.g., dexarmethasone or
prednisclone drops) during the treatment petiod.

{000546] In another embodiment, by means of the treatment according 0 the present invention
involving the administration of an implant according 1o the present invention the CSFT of a patient
whose CSFT is elevated due to anglogenesis is reduced, essentially maintained, or a dinically significant
increase of the CSFT is prevented while the patient’s vision {e.g. expressed by means of the best
corrected visual acuity, also referred to herein as "BCVA") is not impaired, or is not significantly impaired.
In certain ambodiments, by means of the treatment accarding ® the present vention fwvolving the
administration of an implant according 1o the present invention a patient’s vision {where the patient’s
vision is impaired due to an ocular diseass involving angiogenesis) as e.g. expressed by the BOVA may
improve during the treatment period of at least 3 months, at least 6 months, at least 9 months, at least
10 months, at feast 12 months, at least 13 months or at least 14 months.

[onn547] Thus, in certain embodiments the present invention provides a method of improving
the vision of a patient whose vision is impairesd e.g. due to retinal fluid caused by an acular dissase
involving angiogenesis, wherein the method comprises administering an implant according to the
invention to the patient, such as by means of intravitrea! injection. The improvement of the vision of a
patient may be assessed for instance by means of the BOVA, An improvement of vision may manifest
itseff by an increase of the patient’s BOVA e.g. by at least 10, or at least 15, or even at least 20 ETORS
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letters, The Early Treatment Diabetic Retinopathy Study (ETDRS) Letter Score s a representative value
for lelters that can be read correctly at a certain distance. ETDRS equipment and testing are considered
the standard of current-day clinical trials fnvolving vision testing,

{o00548] In other embodiments, the present invention provides a methad of maintaining or
assentially maintaining the vision of a patient who s in danger of experiencing vision loss or expected
{0 experience vision loss if untreated, e.g. dug to retingl fiuid caused by an oculer disease involving
angiogenesis, wherein the method comprises administering an implant according to the iwantion to the
patient, such as by means of intravitreal injection,

{000549] The invention in certain embadiments is thus further directed to a method of reducing,
essentially maintaining or preventing a clinically significant increase of the central subfield thickness as
measured by optical coherence tomography in a pabient whose central subfield thickness s elevated
due to an ocular disease involving anglogenesis, the method comprising administering 1o the patient
the sustained release biodegradable ocular implant containing a tyrosing kinase inhilitor of the present
invention as disclosed herein. In certain embodiments the ocular disease involving angiogenesis is
neovascular age-related macular degeneration, or is diabetic retinopathy, or diabetic macular edema,
In certain embodiments, the patient’s vision expressed e.g. by the BOVA is not substantially impaired
during the treament. In certain other embodiments, the patient’s vision expressed e.g. by the BOVA
may even be improved. Accordingly, the invention in certain embodiments s alse directed to a method
of improving the vision of a patient whose vision is impaired e.g. due to retinal fluid caused by an ocular
disease wvolving angiogenesis, whereln the method comprises administering an imgdant according to
the invention to the patient, such as by means of intravitreal injection.

[000550] In certain embodiments, i 2 method of treatment according 1o the present invention
the mean change of the BCVA and CSFT levels from baseline after the infection of one single implant of
the present invention up to at least month 10 after administration corvespond 1o the mean change of
the BCVA and CSFT levels during the same period of time in which an anti-VEGF agent, such as
affibercept; is administered in regular 2-month intérvals according to prescription. The present invention
thus may provide for a clinically meaningful reduction in treatment burden up to at least month 10 post-
injection of one single implant of the present invention as comparad to current standard-of-care
treatments which require frequent (2.g. every 2 months) infections of an anti-VEGF agent.

{000551] In certain embodiments, in a method of reatment according to the present invention
the mean change i CGFT from baseline (at the injection of one single implant of the present invention)
over & certain amount of time {such as over the treatment period), such as up to month &, or P 1o
raonth B, or up to month 10, or up to month 12 after injection of the implant is nat more than 75 um,
sich as not more than 50 um, or is not mora than 25 um, or is not more than 10 pm, or is not more
than 5 ym {with a standard deviation of not more than 28 ym}.

fa00552] In certain same and other embodiments, in a method of treatment according to the
present invention the mean change in BOVA from baseline (at the injection of one single implant of the
present invention) over a certain amount of time, such as up to month 6, or up to month 9, or up to
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month 10, or up to month 12 after injection of the implant is less than 15 ETDRS letters, or is less than
10 letters, or is less than 5 letters, or is less than 2 letters {with a standard deviation of not more than
& letters), compared to the baseling ETDRS value,

[0DD553] In certain embodiments, a8 method of treatment with an implant according to the
present invention {(with any, specific or general, implant as disclosed herein) is characterized in that the
patient experiences a loss of 15 ETDRS letters of BOVA or less than 15 ETDRS letters {i.e., the patient
experiences 15 or less than 15 ETORS letters of BOVA lpss) at 9 months, or during the period of 9 or of
12 months, after injection of the implant a5 compared 10 the haseling value, or wherein the treatment
Is chavacterized in that the patient experiences an increase of BOVA  at 9 months, or during the periad
of & months, after injection of the implant as compared to the basgline value. Such an increase may be
an increase of less than or of at least 15 ETDRS letters of BOVA. This applies both to patients having
already experienced a loss of vision prior {0 starting the treatment according to the present invention,
and to patients still having relatively good or good vision {such as 20/20 viscual aculty), In certain
embodiments, no of no more than ong rescue medication has been administered during the mentioned
period of up 1 9 months after injection of the implant,

{0D0554] In certain embodiments, 2 method of treatment with an implant according to the
present invention {(with any, specific or general, implant as disclosed herein} is characterized in that the
patient experiences a loss of 15 ETORS ietters of BCVA or less than 15 ETDRS letters (i.e., the patient
experiences 15 or less than 15 ETDRS letters of BOVA Joss) at 12 months, or during the period of 12
months, after injection of the implant as compared to the baseline velue, or wherein the treatment is
characterized in that the patient experiences an increase of BOVA at 12 months, or during the period of
12 months, after injection of the implant as comparad to the baseline value. Such an increase may be
an increase of less than or of at least 15 ETDRS letters of BCVA. This applies both to patients having
atready experienced @ loss of vision prior 1o starting the treatment according to the present invention,
and o patients stift having relatively good or good vision {such as 20/20 visual acuity). ). In certain
embuodiments, no or no more than one rescue medication has been administered during the mentioned
period of up to 12 months after injection of the implant.

{O00S55] The methods of treatment according to the present invention, by injecting an implant
acgording to the present invention, thus may prevent, In certain embodiments, vision oss or impatrment,
or further vision loss or impairment, or may reduce the risk of vision loss or impairment, in patients
being diagnosed with {wet) AMD andfor diagnosis of chovoidal neovascularization or subfovesl
neovasciarization,

[000556] in certain same and other embodiments, in 3 method of treatment according to the
nresent invention subfoveal fluid may essentially be absent (L., the CSFT may be 300 pm or lower) In
a patient having been treated with an implant of the presant invention, within 8 certain period of time
after a single injection of one implant according to the invention, such as within 6 months, or within 8

months, or within 10 months, or within 12 months.
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[000557] In particular embodiments the invention is directed to a method of treating neovascular
age-related macular degeneration in a patient in need thereof, the method comprising administering to
the patient a susiained release blodegradable ocular Implant as disclosed herein by intravitreous
rjection, the Implant comprising @ hydrogal that comprises a polymer network comprising crosslinked
PEG units and about 200 o 400 g , such as 300 pg, or about 400 to 500 pg, such as about 450 pg, or
about 500 to 700 pg, such as about 600 ug of axitinib, wherein the axitinib is in the form of polymorph
IV, and wherein axitinily particles are dispersed within the hydrogel, whersin one implant per eye is
administerad once for a treatment period of at least & months, In specific embodiments, the patient to
be treated has a history of an anfi-VEGF treatment. In specific embodiments, the patient to be treated
has a history of 2 treatment of wet AMD. In other spedfic embodiments, the patient to be treated has
ne Ristory of a treatment of wet AMD. In specific embodiments, the patient to be treated has a history
of an anti-VEGF treatment. In other specific embodiments, the patient to be treated has no history of
an anti-VEGF treatment, In particular embodiments, the patient bas a dlagnosis of exdra-foveal choroidat
neovascarization {CNV) or subfoveal necvascularization (SFNV) secondary to neovascular AMD,
{000558] In particular other embodiments af the invention, each and any of the other sustained
refease biodegradable ocular implants as specifically disclosed heveln may be used In a method of
treating neovascular age-refated macular degeneration.

Combination therapy with an anti-VEGF agent;

[000558] In some embodiments of the method of treatment according to the prasent invention,
an anti-VEGF agent may be administered to the patient in combination with the treatment with the TKI
{such as axitinib) containing implant (also referrad to herein as “combination therapy ™). Such anti-VEGF
agent may alse be administered by means of an intravitreal injection, or miay be administered at a
different site and/for by a different route. The anti-VEGF agent may be selected from the group consisting
of affibercept, bevacizumah, pegaptanib, ranithizumab, faricimab, and brolucizumab, In cerfaln
embodiments the ant-VEGF agent is bevacizumab. In certain ather embodiments the anti-VEGF agent
is affibercept. In specific embodiments a dose of 2 myg aflibercept is administered as an anti-VEGF
treatment in combination with an implant according to the present invention. Whenever it is referred to
herein in the context of a combination treatmaent, or in the context of comparative studies comparing
the effect/efficacy of an implant of the present invention {containing a TKI such as axitinib) with a
comparative medication containing a known ant-VEGF agent for treatment of &.q. AMD {a3 disclosed
herein, including but not Hraited to aflibercept and bevacizumab), said other anli-VEGF agent is referrad
1o as “a(n) anti-VEGF agent”, or sometirmes as “different anti-VEGF agent™. Such "anti-VEGF” agent thus
does not include axitinib unless spegificatly indicated otherwise.

{000560] In certain embodiments, an anti-VEGF agent may be administered (such as by means
of intravitreal administration) some time sarlier or later, for example an ant-VEGF agent may be
administered within about 1, aboat 2, or about 3, or more months of the administration of the implant,
i.e., may be pre- or post-administered as compared to the implant, In certain embodiments, prior to the
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administration of the sustained relesse bicdegradable ocular implant an anti-VEGF agent may be
administered, for example an anti-VEGF agent may be administered at least onge prior to the
administration of the sustained release biodegradable ocular implant of the present invention, such as
at least once per month for at least 1 month, or at least 2 months, or at least 3 months prior to the
administration of the sustained release biodegradable ocular implant . In certain embodiments, prior {o
the treatment with the sustained release biodegradable ocutar implant the patient may have been
treated ot least once or may have been treated repeatedly with an anti-VEGF agent, such as treated
(&0, monthily)} with an anti-VEGF agent for at least 2 months prior 10 the start of the freatment with the
sustained release hicdegradable ocular implant of the present invention.

[000561] in gertain particular embodiments, an ant-VEGF agent (such as aflibercept) is
administered prior to the start of the treatment with one or more {e.g. in case of repeat dosing)
implant{s) of the present invention. Far example, an anti-VEGF agent may be administered once, such
as once in the period from about 1 to about 2 months, prior to the start of the treatmaent with an implant
of the present invention. In other embodiments, an ant-VEGF agent may be administered twice or more
times prior 10 the start of the treatment with an implant of the present invention. In the latter case, an
anti-VEGF agent may be administered g.g. ance every month for two or more months preceding the
treatment with an implant of the present invention. In particular embodiments, when the implant of the
present invention is an implant comprising a PEG hydrogel as disclosed herein and containing about 400
to 500 pg axitings polymorph IV, an anti-VEGF apent {such as aflibercept, such as a dose of 2 mg
aftibercept) is administered once one muornth prior o, or once two months as well as once one month
prior to the treatment start with the implant for treating wet AMD,

[000562] In certain embodiments an anth-VEGF agent may be administered by means of an
intravitrsal injection concurrently (as defingd herein) with the administration of the implant, &.g. inane
ard the same session. In certain further embodiments, an anti-VEGF agent may be administered
concurrently with an implant of the invention and thersafter the anth-VEGF agent may be administered
againt {once or several times) within certain intervals, such as within 1, or within 2, or within 3 months.
The anti-VEGF agent may also be repeatedly administered, such as in regular intervals, during the
treatment pariad with the implant of the prasent invention. Tt is noted that such combinerd {and planned)
co-administration of an ant-VEGF agent differs from a rescue medication as defined herein, which &5
only administered in certain xceptional tases but not planned as a combination therapy from the outset.

Patients:

[oo0s63] A patient heing treated with an fraplant of the present invention in certain particular
embodiments may be at least 50 or at least 60 years old. The patient miay be male or female. The
patient may have retinal fuid such as intra-retinal fluld or sub-retinagl fluid (for example, such as CSFT
of not mare than 350 g}, The patient may have macular chorpidal neovascularization due to nAMD,
The patient may already have vision loss; or may be expected to have vision 105s due 1o nAMD,
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[000554] In certain embodiments of the present invention the patient may have a diagnosis of
primary subfoveal {such as active sob- or juxtafoveal CNV with leakage involving the fovea)
neovascularization (SFNV) secondary to nAMD. In certain embodiments of the present invention the
patient may have a diagnosis of previously treated or previously untreated subfoveal neovasculanization
{SFNV) secondary 10 negvascular AMD with leakage involving the fovea. In such patient, the previous
treatment (if the patient has recejved a treatment) may have been with au anti-VEGF agent.

[OD0565] In some embodiments the patient receiving the implant has a history of an anti-VEGF
treatment £.g, such as treatment with LUCENTIS® and/for EYLEA®, In certain embodiments the patient
receiving the implant has a history of anti-VEGF treatment but has not responded to this anti-VEGF
treatment, Le, the disease state of the patlent was not improved by the anti-VEGF treatment. In
smbodiments where the patient has a history of an anti-VEGF treatment before starting the treatment
with the implant according to the present invention, administration of the implant of the present
invention may prolong the effect of the prior anti-VEGF treatment over an extended period of time, such
as over the treatment period defined above,

[O00565] Iny further embadimants the patient receiving the implant has no history of an ant-VEGF
and/or AMD treatment (Le., the patient is anti-VEGF nalve andfor AMD freatment nalve). In further
gmbodiments, the patient is an anti-VEGF respondér.

{000567] In further embodiments, the patlent receiving the implant stilf has good or relatively
good vision before starting treatment with the implant, In certain ambodiments, the patient has & viscual
aculty of approximate 20/20 Sneflen eguivalent (such as an ETDRS lstter score of at least 54, such as
at feast B4 just before starting the treatment, In particular embodiments, the patient receiving the
implant has a diagnosis of choroldal neovascularization or subfoveal neovascularization, is anti-VEGF
and/or AMD treatiment naive, and has a visual acuity of 20/20 just before starting the treatiment.

Therapy with specific implants:

[000568] Any of the Implants disclosed herein, including the “spedific implants” disclosed at the
end of the section 1. The impdant”, may be used in the method of treating an ocular disease, such as
wet AME, according to the present invention.

[000588] In a specific embodiment, the present invention relates to a a method of treating sn
ocular disease, such as wet AMD, in a patient in nesd thereof, the method comprising Injecting 3
sustained releass biodegradable intravitreal implant into the vitreous humor of the patient, the implant
comprising a hydrogel comprising crossfinked PEG units and axitinib polymorph 1V in an amount of from
about 360 pg to about 562.5 pg, or from about 40% pg to about 495 yg, such as abaut 450 pg. In this
embuodimeant, the implant may provide for an average reiease rate of above about 0.8 pg/fday, such as
at Jeast about 1 pyg/day in vitreous humor {e.g. of 3 human patient, or of a nonr-human primate, such
as a monkey, such 8s a Oynomolgus monkey). Further, in this embadimant, the amount of axitinib
remaining when the hydrogel starts to degrade {(and thus the amount of axitinib being released upon
final degradation of the hydrogel} may be less than 200 pg. In this embodiment, one implant may
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provide for a treatment period of about & to about 12 months, such as about 8 to about 11 months, so
that a fresh implant may be injected about 6 to about 12 months after injection of the first (or previous)
implant, thus ensuring a continuous therapy.

{000570] In a specific embodiment, the present invention relates to a a method of treating an
acular disease, such as wet AMB, In @ patient in need thereof, the method comprising injecting a
sustained release biodegradable intravitraat implant into the vitreous humor of a patient, the implant
comprising & PEG hydrogel network formed by crosslinking 4a20kPEG-SAZ and 8a20kPEG-NH: and
axitintb polymorph IV in an amount of from about 360 pg to ghout 5362.5 ug, or from about 405 ug to
about 495 pg, such as about 450 gy, In this embodiment, the nplant may provide for an average
release rate of above about 0.8 yg/fday, such as at lgast about 1 pg/day in vitreous humor {8.g. of a
human patient, or of a non-human primate, such as a monkey, such as a Cynomaoigus monkey). Further,
in this embodiment, the amount of axitinib remaining when the hydrogel starts to degrade {and thus
the amount of axitinib being released upon final degradation of the hydrogel) may be less than 200 yg.
In this embodiment, one implant may provide for a treatment period of about 6 to abiout 12 months,
stch as abowt 8 to about 11 mionths, so that & fresh implant may be injected about & to about 12
maonths after injection of the first (o previous) implant, thus ensuring a continuous therapy.

[O00571]) In a spetific embodiment, the present invention relates to a method of treating an
ocular disease, such as wet AMD, in 3 patient in need thereof, thé method comprising injecting a
sustained refease bipdegradabie ocular implant into the vitreous humor of the patient, the implant
comprising a hydrogel comprising crosstinked PEG units {as disclosad herein) and axitinib polymaorph W
in art amount of from about 360 pg o about 562.5 ug, or from about 405 g to about 495 pyg, such as
about 450 ug. In this embodiment, the implant may provide for an average release rate of above about
0.8 ug/day, such as at least about 1 pg/day in vitreous humor (8.9, of a human patient). Further, In
this embodiment, the amount of axitinlh remaining when the hydrogel starts to degrade (and thus the
amtount of axitinib belng released opon final degradation of the hydrogel) may be less than 200 pg. In
this embodiment, one implant may provide for a treatment period of about & to about 12 months, such
as about 8 to about 11 months, so that a fresh implant may be injected about 6 to about 12 months
after irjection of the first {or previous) implant, thus ensuring a continuous therapy.

[000572] in a speqific embodiment, the present nvention relates 10 a method of treating an
ocular dissase, such as wst AMD, in a patient in need thereof, the methpd comprising infecting a
sustained release biodegradable ocular implant into the vitreous humor of the patient, the implant
comprising a hydrogel and axitinib, wherain axitinib particles are dispersed within the hydrogel, wherein
the implant comprises axitinib polymorph IV in an amount of from about 250 pg to about 720 pyg, such
as from 360 pg to about 562.5 pa, such as from about 400 po to about 500 ug, such as about 458 g,
wherein the implant has a composition on a dry basis {in Y% w/w) of about 30 to about 75% axitinil,
about 20 to about 50% PEG units, and about 0.5 to about 13 % sodium phosphate salt and on a wet
basis {in Yo w/w] of about 5 to about 17% axitinib, about 4 o about 12% PEG units, and abouwt 0.2 to
about 5 % sodium phosphate salt, wherain the hydrogel has been formed by crosshinking 4a20kPEG-
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SAZ and 8a20kPEG-NH:, wherein the implant has a length that is greater than its width, and in its dry
state {prior to injection) has & length of 11 mm or less, such as from 5 to 11 mm and a width of from
{1.28 10 0,38 mm and/or in its hydrated state (after 24 hours in PBS at a pH of 7.4 at 37 °C) has a length
of 11 mm or less, such as from 5 to 11 mm and 2 width of from 0.4 10 2 mm, and wherein the axitinit
particles optionally have a d90 particle size of less than 8 pm and a d50 particle size of less than 3 pm,
It this embiodimert, the implant may provide for an average retease rate of above about 0.8 ug/day,
such as at least about 1 yg/day in vitreous humor {e.g. of a human patient, or of a non~human prinate,
such as & monkey, such as g Cynomplgus monkey ), In this embodiment, the amount of axitinib
remaining when the hydrogel starts 1o degrade (and thus the amount of axitinib being released upon
final degradation of the hydrogel} may be less than 200 pg. In this embodiment, one implant may
provide for a treatiment period of aboul & to about 12 months, such as about 810 about 11 months, s
that & fresh implant may be injected about 6 to about 12 months after injection of the first (or previous)
implant, thus ensuring & continuous theragy.

{o00573] In another specific embodiment, the present invention relates to a method of treating
an ocular disease, such as wet AMD, in a patient in need thereof, the method comprising injecting a
sustained release biodegradabie ooular Implant into the vitreous humor of the patient, the implant
comprising a hydrogel of cross-linked PEG units and axitinib polymorph IV in an amount of from about
250 to about 750 pg, such as from about 400 16 about 500 pg, such as about 450 g, wherein axitinib
patticles are dispersed within the bydrogel, wherein the implant has 8 composition within the following

ranges (dry basis, % wiw):

Implant
Ingredient C?giop:f;ﬁ?n
dry}
Axitinih, Polymorph IV 54 - 69
4320k PEG SAZ 17 ~ 28
a2k PEG NH» §-13
Sedium Fhosphate Dibasic Drisd, USE 3-5
Sodium Phosphate Monohasic Anhydrous, USE 1-3

and which optionally has the following dry and wet dimensions:

Dry dimensions Wet dimensions
{sam) ()
Length 511 5-11
Width 0.28-0,38 0.4-2

arnd which may be obtainable by wet casting, using a stretch factor of from abowt 1 to about 3, or by
hot melt extrusion. In this embodiment, the implant may provide for an average release rate of above

about 0.8 pg/day, such as at least abowt 1.0 gg/day in vitreous humar (2.9, of a human patient). In this
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embodimant, the amount of axitinib remaining when the hygdrogel starts to degrade {(and thus the
amount of axitinib being released apon final degradation of the hydrogel} may be less than 200 pg.
Further, in this embodiment, one implant may provide for @ treatment percd of about b to about 12
months, such as about 8 to about 11 months, so that a fresh implant may be injected about & to about
12 -months after injection of the first (or previcus) implant, thus ensuring a continuous therapy.

{800574] It further spedfic embodiment, the present invention refates t© & method of treating
an pcular disease, such as wet AMD, in a patient in need thereof, the method comprising injecting &
sustained release bicdegradable ocular implant ko the vitreous humor of the patient, the implant
comprising a hydrogel of cross-linked PEG units and axitinib polymorph 1V in an amount of from about
about 400 to about 500 pg, wherein axitingh particles are dispersed within the hydrogel, wherain the

implant has a composition within the following ranges {dry basis,% wiw):

Implant
B Composition

Ingredient (% wiw,
_ N dry)

Axitinib, Polymarph IV 54 - 69
4a2(k PEG SAY 17 - 26
8a20k PEG NH 8-13

Sodium Phosphate 1~-§

and which optionally has the following dry and wet dimensions:

Dry dimensions “Leﬁ"‘ hyd;r ated
. fimensions
{mm} {mm)
Langth 700 £ .50 mm 5,0~ 10.8 mm
Width 0,365 + 0035 mm 0.4~ 2.0 mm

In this ermnbodimens, the implant may provide for an average release rate of above about (.8 pg/day,
such as at least about 1.0 pg/day in vitreous humor {e.g. of a human patient. In this embadiment, oue
implant may provide for a treatment peried of about 6 1o about 12 months, such as about 8 1o about
11 months, so that a fresh iniplant may be injectad about & to about 12 months after injection of the
first (or previous) implant, thus ensuring a continuous therapy.

[000575] In specific embodiments, the present invention relates to a method of treating an ocular
disease, such as wet AMD, in a patient in need thereof, the method comprising injecting a sustained
refease bivdegradable ocular implant into the vitreous humor of the patient, the implant comprising &
hydrogel and axitinib polymorph TV in an amount of 360 to 540 ng, such as from about 400 to about
500 pg, such as about 450 g, whereln axitinib particles are dispersed within the hydrogal, the hydroged
comprising crosstinked PEG units {such as & PEG hydrogel network formed by crosslinking 4320kPEG-
SAZ and Ba20kPEG-NH.}, whersin the amount of axitinib remaining when the hydroge! starts to degrade

{and thus the amount of axitinib being refeased upon final degradation of the hydrogel) is less than 200
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ug, and whergin the implant in #s dry state {prior to infection) has a width of from about .33 t© abowt
0.36 mm and a length of less than about 11 mm, and iy its hvdrated state (after 24 hows in PBS at 8
pH of 7.4 at 37 °() has a length of less than about 11 mm, such as a tength of from about 8 to about
10 mm. In this embodiment, the implant may provide for an average release rate of above about 0.8
pgiday, such as at least about 1 pg/day in vitreous humor {e.g. of a human patient). Further, in this
embodimant, the amount of sxitinit remaining when the hydrogel starts to degrade (and thus the
amount of axitinib being released upon final degradation of the hydrogel) niay be fess than 200 yg. In
this embodiment, one implant mav provide for a treatment peviad of about 6 1o about 12 months, such
as about 8 to about 11 months, 50 that 3 fresh implant may be injected aboul 6 10 about 12 months
after injection of the first {or previous) implant, thus enswring @ condinuous therapy. In spedific
embodiments, the present invention relates to a methad of freating an ocular disease, such as wet AMD,
in a patient in need thereof, the method comprising injecting an implant of the present invention implant
into the vitreous humor of the patient, the implant comprising from about 400 to about 508 g, such
as about 450 g axitinity polymorphy IV in a8 hydroged comprising crosstinked PEG units {such as a PEG
hydroged network formed by crosslinking 4a20kPEG-SAZ and 8a20kPEG-NHy), having dry dimensians of
about 4.3% mm {width) x 7.4 mm (length) and hydrated {(after 24 hours in PBS at a pH of 7.4 at 37 ()
dimensions of about 0.75 mm {widih) x 8.4 mm (length), wherain the implant may contain a remaining
amount of drug of about 250 pg at month 6, and may exhibit a release rate at month 3 after injection
of the implant of about 1.2 yg/day {in non-human primates).

[000578] In vet othar specific ambodiments, the present invention relates to a method of treating
an ocular disease i & patient in need thergof, wherain the treatment comprises irjection of a sustained
release bindegradable ocular implant into the vitreous humor of an eye of the patient in need of
treatment, wherein the sustained release bindegradabie poular implant comprises a hydrogel and TKI,
with TKI particles being dispersed withint the hydrogel, wherein the TKI contained in the sustained
refease biodegradable ooudar implant is axitinib having a solubility of 0.3 pg/mL or greater as measured
in phosphate-buffered safine {(PBS) &t a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and
wherein the maximal axitinib concentration in the retina and/or the choroid/RPE at the time of final
hydrogel degradation provided by the sustained release bindegradable poular implant is less than the
maximal axitinib congentration in the retina andfor the choreid/RPE at the time of final hydrogel
degradation, respectively, provided by a comparative implant in which the TKI is axitinib having a
solubility of fower than 0.3 pg/ml as measurad in phosphate-buffered safing (PBS)atapHof 7.2 0 7.4
and 37 °C after five days of incubation. In these embodiments, the comparative implant may differ from
the sustained release biodegradable octular implant only in the solubiiity and/or the polymorphic form
of the axitinib, whersin the fotal amount of axitinib contained in the comparative implant differs by no
more than 10% from the total amount of axitinib contained In the sustained release bindegradable
acular implant. In these embodiments, the maximum TKI {such as axitinib) concentration in the reting
angd/or the chorold/RPE may be reached by the sustained release biodegradable ocular implant prior to
the final hydrogel biodegradation, In these embodiments, the retina and/or the choroid/RPE may be of
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a monkey, such as a Cynomolgus monkey, or of 8 rabbit, such as a Dutch Belted rabbit. Furthermore,
i these embodiments, the solubility of the axitinib contained in the sustained release biodegradable
acular implant may be at least 8.4 pg/ml or greater, and the solubility of the axitinib contained in the
comparative implant may be lower than 0.3 pg/mb as measured in phosphate-huffered saline (PBS) at
a pH of 7.2 to 7.4 and 37 °C after five days of incubation. Specificaily, the higher soluhility axitinib in
these embuodimants may be axitinih polymorph IV, and the lower solubility axitinils (as contained in the
comparative implant) may be axitinis polymorph SAB-1,

{000577] In vet other spectfic embodiments, the gresent invention relates to a method of treating
an ocular disease in a patient in need thereof, wherein the treatment comprises injection of a sustained
release bicdegradable ocular implant info the vitreous humor of an eye of the patient in need of
treatment, wherein the sustained release bindegradable pcular implant comprises @ hydrogel and T,
with TKI particles being dispersed within the hydrogel, wherein the TKI contained i the sustained
release biodegradable ocutar implant is axitinib baving a solubifity of 8.3 ug/mib or greater as measured
in phosphate-buffered saline {PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and
wherein the maximum concentration of axitinib in the reting andjor the chorold/RPE is reached by the
systained release biodegradable ocular implant earlier than by a comparative implant, wherein the
comparative implant giffers from the sustained release biodegradable ocular implant in the solubiiity
and/or the polymorphic form of the axitinib, and wherein the dose of axitinib In the comparative implant
is up to two times the dose of axitinih in the sustained release bindegradable ocular implant, In these
embodiments, the maximum TKI (such as axitinib) concentration in the retina and/for the choroid/RPE
may be reached by the sustained release bindegradable ccular implant pricy to the final hydrogel
bindegradation, In these embodiments, the retina and/or the chorold/RPE may be of a monkey, such
as a Cynomolgus monkey, or of a rabbit, such as a Dulch Belted rabbit. Specifically, the higher salubility
axitinib in these embodiments may be axitinib polymorph IV, and the lower solubility axitinib {as
contained in the comparative implant) may be axitinib polymorph SAR-L

[ooas78] In other spetific embodiments, the prasent invention relates to a method of treating an
ocular disease, such as wet AMD, in a patient in need thereof, wherein the treatment comprises injection
of a sustained refease blodegradable ocular implant into the vitrenus humor of an eye of the patient in
need of treatment, wherein the sustained release biodegradable ocular implant comprises a hydroga
and axitinih polymorph 1V in a dose of about 400 to about 5080 ug, such as about 450 pg, with axitinib
particles being dispersed within the hydrogel, wherein the hydrogel comprises a PEG hydrogel, wherein
the implant in #5 dry state has a width of from 0.30 to .36 mm,

and wherein the mplant provides for a release of axitinib in an /o vitro test performed at 35°C 2 0.5 °C
in 0.0IN HCO with 0.235% cetyl timethyl ammonium bromide (CTAB) in a USP apparatus 4 that s
characterized i that the percentage of axitinib released from the implant {wherein the percentage of
released axitinib is based on the maximum amount of axitinib released from the implant representing
100%:} s

at least about 10 % after 0.5 hours,
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at teast about 30 % after 2 bours,

at least about 58 % after & hours,

at feast about 75 % after 10 hows,

at least about 80 % after 12 hows,

and/or at least about 90 9% after 16 howrs;

such as

at least about 10 % after .5 hours,

at least about 19 % after 1 hour,

at least about 30 % after 2 hours,

at feast about 45 % after 4 hours,

at least about 58 % after & hours,

at feast about 70 % after 8 hours,

at teast about 75 % after 10 hours,

at least about 80 % after 12 howrs,

andfor at least about 30 % after 16 hours,

{000579] In other specific embodiments, the present invention relates to a method of treating an
acular disease, such as wet AMD, in a patient in nesd thereof, wherein the treatment comprises injection
of a sustained release biodegradable ocular implant into the vitreous humaor of an eye of the patient in
need of treatment, wherein the susteined release biodegradable vcular implant comiprises & hydrogel
and axitinih polymorph IV in a dose of about 400 to about 500 pg, such as about 450 ug, with axitinih
particles being dispersed within the hydrogel, whergin the hydrogel comprises a bydrogel network
formed by orosstinking 4a20kPEG-SAZ and 8a20kPEG-NH: units,

whereln the implant has a composition {dry basis; in % wiw} as follows: fram about 60% to about 70%:
axitinib and from about 25% to about 35% PEG units,

wherein the implant in its dry state has a width of from 0.30 to 0.36 mm and a total weight of from
about 6.6 mg to about 1 mg,

and wherein the implant provides for a release of axitinib in an &7 vitre test performed at 35°C £ 0.5 °C
i 001N RO with 6,25% cety trimethyt ammontum bramide {CTAR) in & USP apparatus 4 that i
characterized in that the percentage of axitinil released from the implant {whergin the percentage of
refeased axitinih is based on the maximum amount of axitinib released from the implant representing
100%) is:

from about 10 to about 20% after 0.5 hours,

from about 30 to about 45% after 2 hours,

from abeut 58 to about B1% after & hours,

fram about 75 to about 98 % after 10 hours,

at teast about 80% after 12 hours,

and/or at least about 90% after 16 howrs,

such as:
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frony about 10 to about 20% after 0.5 hours,

from about 19 to about 30% after 1 hour,

fromt about 30 to about 45% after £ hours,

from about 45 to about 65% after 4 hours,

from ahout 58 o about B1% after & hours,

form ghout 70 % o about 90% after 8 hours,

from about 75 to about 98 % after 10 hours,

at least about B0%% after 12 hours,

and/or at least about 80% after 16 hours,

[000580] Irt other specific embaodiments, the present invention relates to a method of treating an
goular disease, such as wet AMD, in a patiert in need thereof, wherein the treatment comprises injection
of 3 sustained release biodegradable ocudar implant containing axitinib polymaorph IV in a dose of about
400 to about 300 pg into the vitreous bumor of an eye of the patient iy need of treatinent, wherein the
hydrogel comprises 3 PEG hydrogel, wherain the implant In its dry state has a width of frony 8.30 to
.36 mm,

angd wherein the implant is charactenzed in that the amound of axitinib released from the implant in an
i vitro test performed at 35°C & .5 °C in Q.01N HO with (1.25% cebyt trimethyl ammonium bromide
{CTAB) in a USP apparatus 4 is:

at least about 50 yg after 0.5 hours,

at least about 140 pg after 2 hours,

at least about 270 ug after © hours,

at feast about 350 g after 10 hours,

at least about 400 ug after 12 hours,

andfor at least about 410 g after 16 hours,

such as:

at feast about 50 pg after 0.5 hours;

at feast about 90 pg after 1 hour,

at least about 1490 pg after 2 hours,

at feast about 230 ug after 4 houss,

at least about 270 ug after § hours,

at least about 340 ug after 8 hours,

at least about 350 pg after 10 hours,

at feast about 400 ug after 12 hours,

and/for at least about 410 pg after 18 howrs.

fo0a581] In other specific embodiments, the present invention refates to a method of treating an
acular disease, such as wet AMD, in a patient in need thersof, wherein the treatment comprises injection
of a sustained release blodegradable ocular Implant contalning axitintb polymorph 1V in & dose of about
400 to about 500 g into the vitreous humor of an eye of the patient in need of reatment;, wherein the
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hydrogel comprises 8 PEG hydroget network formed by crosslinking 4a20kPEG-SAZ and Ba20kPEG-NH:
Units,

wherein the implant has a compasition (dry basis; in % w/w) as follows: from about 609 to about 70%
axitinib and from about 25% to about 35% PEG units,

wherein the implant in its dry state has a width of from 0.30 to 0.36 nin and a total weight of from
about 0.6 mg to about 1 mag,

and whereh the implant is characterized in that the amount of axitinib released from the implant in an
&1 vitro test performed at 35°C & 0.5 °C in G.01N HO with 0.25% cetyl trimethy! anumorium bramide
{CTAB) i & USP apparatus 4 Is:

from about 50 to about 80 pg after 0.5 houars,

from about 140 to abowt 210 pg after 2 hours,

from ahout 270 to about 380 pg after & hows,

from about 350 to about 470 ug after 10 howrs,

at jeast about 400 ug after 12 howurs,

andfor at least ahout 410 pg after 16 hours,

such as:

fromt ahout 50 ta about 8O pg after 0.5 howrs,

from about 90 to about 130 ug after 1 hour,

from about 149 to about 218 pg after 2 hours,

from abiout 230 to about 290 ug after 4 hours,

from about 379 to about 380 pg after 6 hours,

from about 340 to about 440 g after 8 hows,

from about 350 to about 470 g after 10 howrs,

at least about 400 g after 12 hours,

and/or at least about 410 pg after 16 howrs.

{ooos82]) in other specific embodiments, the present invention relates to a method of treating an
ocular disease, such as wet AMD, in a patient in need thereof, wherein the treatment comprises injection
of a sustained release biodegradable ccular inypdant containing axitinib polymorph IV in a dose of about
480 to about 500 pg into the vitreous humor of an eye of the patient in need of freatment, wherein the
hydrogel comprises crosslinked PEG units,

wherein the amount of axitinib being released upon final degradation of the hydrogel in the vitreous
humor s fess than 200 ug,

whereln the impdant in its dry state {prior to infection]} has a width of from about 0.3 to about 0.4 mm,
such as about .33 to about 0,36 mimy, and a length of less than about 11 mm, and in its hydrated state
{after 24 hours in PBES at 5 pH of 7.4 at 37 °C) has a length of less than about 11 mm, such as a length
of from about 8 to about 10 mm,

{000583] In further specific embaodiments, the present invention relates to a method of treating
an ocular disease, such as wet AMD, in a patient in need thereof, the method comprising injecting a
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sustained release biodegradable ocular implant inte the vitreaus humor of the patient, wherain the

implant may be each and any implant specifically disclosad herein in the section “Specific implants:™.

[o00584] The invention is illustrated in the following by means of examples.,

ADDITIONAL DISCLOSURE

{000585] In addition to the disclosure above, the present invention also discloses the following
ftems:
1. A sustained release biodegradable ocular implant comprising a hydrogel and & tyrosine kinase

inhibitor {TKI), wherein tyrosine kKinase inlibitor particles are dispersed within the hydroget,
characterized in that the solubliity of the tyrosine kinase inhibitor is 0.3 pg/mb or greater as
measured in phosphate-buffered saline (PBS) at & pH of 2.2 to 7.4 and 37 °C after five days of
incubation.

A sustained release biodegradable ocular implant comprising a hydroge! and & tyrosing Rinase
inhibitor, wherein tyrosine kinase inhibitor particles are dispersed within the hydroged, characterized
in that the hydrated surface area of the implant is at least 25 mm? as measured in phosphate-
buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of incubation.

A sustained release bicdegradable ocular implant comprising a hydrogel and a tyrosine kinase
inhibitor, wherein tyrosine kinase inhibitor particles are dispersed within the hydrogel, whereln the
cumulative amount of tyrosine kinase inhibitor released from the implant over a perigd defined by
any initial number of days up to the day whan 80% of the tyrosine kinase inhibitor contained in the
impdant is released is higher than the cenulative amount of tyrosine kinase inhiliitor released over
the same period of time from a comparative implant, wherein the comparative implant differs from
the sustained release biodegradable ocular implant only in that the solubility of the tyrasing kinase
inhibitor i the comparative implant is lower as measurad in PBS at a pH of 7.2 to 7.4 and 37 °C
after five days of incubation, and wherein the release of tyrosine kinase inhibitor from both Implants

is measured under identical conditions.

The sustained release biodegradable ocular implant of item 3, wherein the cumulative amount of
tyrosing kinase inhibitor redeased over said pericd of time from the implant is at least 10%, or at
feast 20% higher than the cumulative amount of tyrosine kinase inhibitor released over said perind
of time from the comparative implant.
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A sustained release bindegradable coular implant comprising a hydrogel and a tyrosine kinase
inhihitor, wherein tyrosine kinase inhibitor particles are dispersed within the hydrogel, wherein the
average release rate of tyrosine Kinase inhibitor per day from the implant over 3 period defined by
any initial number of days up to the day when 80% of the tyrosing kinase inhibitor contained in the
implant is released is higher than the average release rate of tyrosine kinase inhibitor per day from
a comparative implant over the same perind of time, wherein the comparative implant differs from
the sustained release biodegradable ocular implant only in that the solubility of the tyrosine kinase
inhibitor in the comparative implant is lower as measured in PBS gt a pH of 7.2 to 7.4 and 37 *C
after five days of incubation, and whergin the release of tyrosing kinase inhibitor from both implants
s measured under identical congitions,

The sustained release biodegradable ocular implant of item 5, wherein the average release rate of
fyrosine kinase inhibitor from the implant over said perind of time is at least 10%, or at least 20%
higher than the average release rate of tyrosing kinase inhibitor over said period of time from the
comparative implant.

The sustained release biodegradable poular implant of any of the preceding items, wherein the
tyrosine kinase inhibitor is axitinib.

The sustained release hindegradable gcular implant of any of the preceding items, whereln the
solubility of the tyrosing kinase inhibitor provides for the sustained release characterized in that
{A} the total number of days required for 50% release of the total amournt of tyrosing kinase
inhibitor contained in the implant is less than for a comparative implant,
{B) the percentage of the total amount of tyrosine kinase inhibitor contained in the implant
that s released on day 1 is higher than for a comparative implant, and/or
{C) the percentage of the total ampunt of tyrosine kinase inhibitor contained in the implant
that is released per day on one or more days from day 2 of the release is higher than
for a cormparative implant,
wherein the comparative implant differs from the sustained refease biodegradable ocular implant
only in that the solubility of the tyrosine kinase inhibitor in the comparative implant is lower as
measured in FBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and wherein the
release of tyrosine kinase inhibitor from both implants is measured under identical conditions.

The sustained release biodegradable ocular implant of item 8, wherain the solubility of the tyrasine
kinase inhibitor provides for the sustained release characterized in that
(A} the total number of days required for 50% release of the total amount of tyrosine kinase
inhibitor contained in the implant is at most 70%, such as at most 60%:; or at most 50%
of the total number of days required for 50% release of the total amount of tyrosine
kinase inhibitor from 3 comparative implant,
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{8} the percentage of the total amount of tyrosine kinase inhibitor contained in the implant
that is released on day 1 is at lzast 5% higher, or at least 10 % higher than for a
cornparative implang, and/or

{Q the percentage of the total amount of tyrosine kinase inhibitor contained in the Implant
that is released per day on one or more days from day 2 of the release is at least 2%
higher, or at lgast 5 % higher than for a comparative implant,

wherein the comparative implant differs front the sustained release biodegradable ocular implant

only in that the solubility of the tyrosing kinase inhibitor in the comparative implant is lower as

measured i PBS at @ pH of 2.2 t0 7.4 and 37 °C after five days of incubation, and wherein the
release of tyrosine kinase inhibitor from both implants is measurad under identical conditions.

10. The sustained release biodegradable ocular implant of any of ftems 3 {0 B, wherein the solubllity of

the tyrosine kinase inhibitor in the comparative implant is at least 1.5 times, such as 2 times lower,

11, The sustained release biodegradable ocular impiant of any of tems 3 to 10, wherein the release of
tyrosine kinase inhibitor from both implants is measurad in an in vitro release fest

12. The sustained release bigdegradable ooular implant of item 11, wherein the release of tyrosine
kinase inhibitor from both implants is measured i an in vitro release test in 28%/75% (v/v)
ethanol/water at 37°C,

13. The sustained release biodegradable ocular implant of item 12, wherein the release of tyrosing
kinase inhibitor from both implants is measured in an in vilro release test in 25%%/75% (viv)
ethanol/water at 37°C under sink conditions, such a5 under 2x or 3x sink conditions.

14, The sustained release biodegradable ocular implant of any of the preceding items, wherain the
solubility of the tyrosine kinase inhibitor is 0.35 pg/mL or greater, such as 0.4 uyg/mL or greater as
measured in phosphate-bufferad saling (PBS) at & pH of 7.2 to 7.4 and 37 °C after five days of
incybation,

15, The sustained release biodegradable ocular implant of any of the preceding tems, wherein the TK1
is axitinib, and axitinib particles are dispersed within the hydrogel, wherein the solubliity of the
axitinib is at least 0.4 pg/mi, such as at feast 8.5 pygimb, or at least 0.6 yg/mi, atleast 0.7 pg/mi,
at least 0.8 pg/mi, at least 1 pg/mi, at feast 2.5 po/ml, at teast 5 po/mi, at lgast 10 pgsmi, at
least 20 yg/mil, at least 50 pg/mi, at least 100 pg/mi, at least 150 pg/mi, or at least 200 pg/ml
in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation,

16. The sustained release biodegradatde ocular implant of any of items 1 to 14, wherein TKI is axitinib,

and axitinib particles are dispersed within the hydrogel, wherein the solubllity of the axitinib is at
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least 0.4 pg/mL, such as at least 0.5 yg/mL, such as at least 0.6 pyg/mL, at least 0.7 yg/mL, at least
0.8 pg/mL, at least 1 pg/mlL, at least 2.5 pg/mL, at least 5 pg/ml, at least 10 pg/mi, at least 50
pa/ml, 2t least 90 pofmi, at least 150 pa/mil, or at keast 200 pg/mb in phosphate-huffered saline
(PBS) at a2 pH of 7.2 to 74 and 22 °C after five days of incubation.

17. The sustained release biodegradable ocular implant of any of ems 3 0 18, wherein the solubility
of the tyrosine kinase inhibitor in the comparative implant is at least 2 fimes lower.

18, The sustained release biodegradable ocular implant of item 17, wharein the solubility of the tyrosing
kinase inhibitor In the comparative implant is from 2 times to 200 times lower, such as 5 times

fower, or 10 times fower, or 100 times fower.

19, The sustained release biodegradable ccular implant of any of the preceding tems, wherein the TKI
is axitinib, and the axitinib is in the form oft its free base, a solvate, a salt, a co-crystal, a derbvativa,
a prodrug, or mixtures of the foregoing,

20, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant contains an amount of axitindb in the form of its free base, or a solvate, a salt, a co-Crystal,
a derivative, a prodrug, or mixtures of the foregaing, that corresponds to an amount ranging from
100 to 1200 ug, or from 200 to 1000 wg, or from 200 to 800 g, or from 300 to 600 ug, or from
400 to 500 ug of axitinib free base,

21, The sustatned release biodegradatie ocular implant of any of items 1 to 19, containing axitinib free
base in an amount ranging from 100 1o 1200 ug, from 200 to 1000 ug, or from 200 to 800 ug, or
from 300 1o 700 ug.

22. The sustained release biodegradable ocular implant of any of items 1 to 19, containing axitinib free
trase in an amount of from about 300 to about 650 pg, such as from 300 to 600 pg, such as from
about 360 pg 0 about 563.5 pg, such as from 350 0 559 pg, such as from about 360 g to about
562.5 ug, such as from about 420 to about 480 uq, or from 400 to 500 pg, or of about 450 pg.

23, The sustained release bicdegradable ocular implant of any of items 1 to 19, containing axitinib free
tiase in an amount of from 408 o BOD pg, such as from about 480 ug to about 750 ug, or from 540
1o 650 pyg, or of about 800 pg.

24. The sustained release biodegradable ocular implant of any of items 19 to 23, wherein the axitinib
free base, solvate, salt, derivative, or pradrug is contained in the implant in amorphous or crystalline

form, or a mixture thereof.
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25, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant contains axitinib free base in crystalling form.

26. The sustained release biodegradable ocular implant of the of the preceding ftems, wherein the
implant containg axitinib free base in the form of one or more axitinib palymorphs.,

27, The sustained release bindegradable ocular implant of item 26, wherein the implant contains an
axitinib polymorph that s characterized by a powder X-ray diffraction pattern comprising at least
ong, such as at least twa, or at least three, or at least four of the following peaks at diffraction
angles (30) of 8.90, 9.50, 12.0, 14,60, 15.25, 15.75, 17.80, 19.30, 20.65, 24.95, 26.10 {all + 0.2},

28. The sustained release biodegradable ocular implant of item 27, wherein the implant contains an
axitinib polymorph that is characterized by a powder Xwray diffraction pattern comprising the
following peaks at diffraction angles {30} of 8.90, 12.G, 14.60, 15.75, and 19.30 (all £ 0.2},

29, The sustained release blodegradable onular implant of any of the preceding items, wherein the
implant contains axitintb polymorph IV,

30. The sustained release biodegradable ocular implant of any of the preceding items, wherein at least
0%, or at least 95% by welght of the axitinih contained in the implant is axitingb polymorph IV,

31, The sustained redease biodegradable ocular implant of any of tems 1 t¢ 20 and 24 to 38, containing
axitinit polymorph IV in an amount of from 200 to 1000 pg, such as 200 to 860 pg, such as from
300 to 600 g, such as from 400 to 500 pg, or of about 450 pg.

32. The sustained release biodegradabie ooular implant of any of tems 1 to 20 and 24 to 30, containing
polymorph 1V in an amount of from 400 to 1000 ug, 400 to 700 ug, such as from 500 to 650 g, or
of about 600 pg.

33, The sustained release biodegradable gcular implant of any of the preceding items, wherein after
storage at room temperature *C for at least 3 months, such as at least 4.5 months o at feast &

months the content of axitinib in the implant is within a range of 27% of s original content, such
a8 £6% of its origina! content.

34, The sustained refease hiodegradable ocular implant of any of items 1 to 20, wherein the implant
contains axitinib in the form of an axitinib co-crystal,

35. The sustained release biodegradable ocular implant of ftem 34, wherein the axitinib co-crystal is a

co~crystal of axitinib and a carboxviic acid.
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36. The sustained release biodegradable ocular implant of item 35, wherein the carboxytlic acid in the
axitinib co~orystal is a O to o carbonylic acid.

37. The sustained release biodegradable ocular implant of any of items 35 or 36, wherein the carboxylic

acid has one or more carboxyl groups, or has 2 or 3 carboxyl groups.

38. The sustained release biodegradable ocular impiant of any of items 35 to 37, wherein the carboxylic

acid is saturated or unsaturated and/or contains aromatic groups.

39, The sustained release biodegradable ocular implant of any of ftems 35 to 38, wherain the carboxylic
acid is free of, or contains one or more additional fundiional groups, such as hydroxyl groups.

40. The sustained release biodegradable ocular implant of auy of tems 35 to 39, wherei the carboxylic
acid forming the co-crystal with axitinib is present in any enantiomeric form and/or in any {cis/trans)
configuration.

41, The sustained release biodegradable ocular implant of any of items 35 to 40, wherein the carboxylic
acid forming the co-crystal with the axitinib is one pr more of Citric acid, fumaric acld, (+)-L-or (-
YD tartaric acid, glutaric acid, (rans- or ¢is) clanamic acld, suberic acid, succinic acid, adipic add,
pirnelic acid, salicylic adid.

42, The sustained release bicdegradable ocutar implant of any of tams 34 to 41, wherein the axitinib
co-crystal has a solubility in PES at pH 7.4 after 24 hours at 37 °C that is at least twice the solubility
of axitinib free base under identical conditions.

43. The sustained release biodegradable ocular implant of tem 42, wherein the axitinib co-crystal has
a solubility in PBS at pH 7.4 after 24 hours at 37 °C of at least 10 pg/fml, such as at least 15 ug/mb.

44, The sustained release biodegradable ocular implant of any of items 1 to 25, wherein the implant

containg axitindl in the form of an axitinib denvative or pradrug,

48, The sustained release biodegradable ocular implant of tem 44 wherein the axitinib derivative or

prodrug is axitintb functionalized at one or more of the nitrogen atoms of the axitinib free base,

46, The sustained relesse biodegradable ooular implant of itam 45, whergin in the axitini derivative or
prodrug one or more of the nitrogen atoms in the axitinib free base is/are independently substituted
with one or more of the following groups: acyl, alkylcarbonyl, arylcarbonyl, alkylthiocarbonyl,
arylthiocarbonyl, alkylcarbamoyl, arylcarbamoyl, substituted or unsubstituted acetyl, substituted or
unsubstituted aminoalkanoyl, substituted or unsubstituted «-amingatkanoyl, an aoyl group derived

from a natural or an unnatural amino acid with or without substitufion, an acyl group of a peptide
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residue, phosphonyl, phosphinyl, aminophosphinyl, alkylaminophosphinyl, sulfonyl, cycloalkane-
carbonyl, heterocycloalkane-carbonyl, alkoxycarbonyl, aryloxycarbonyl, heteroatkoxycarbonyl,
heteroaryloxycarbonyl, an O-substituted hydroxymethyl group with or without substifution.

&7, The sustained release bivdegradable onular implant of frem 44 or 45, wherein the axitinib dervative
or progdrug is 8 compound of general formula (1) depicted below, or a salt or solvate thereof:

N

e —~x% o

H
wharein
X* is selected from N or N¥YY,
¥ is selected from NH or NYS
X3 Is selected from NH or NYS,
¥i o s selected  from  ~CH:OCOMOCHCHNOMY, o ~CHOCOCHCHOMRZY, o =
CHAOCO{CHnMCOOH;
¥? §s sedected from  ~CHDCOLOCH:CHMOME o  ~CHOCOICHXCHOINRZE: o -
CHAOCOCHIHCOOH;
Y 5 sedected  from  —~CHOCO(OCHCH2)ROM?;  or  —CH20CO(CH2CH:0)n®Z3; or -
CHDCOCHNCOOH;
nt s, nft 0?2 pB a®, o, R and 0 are independently § or an integer from 1 10 §;
ML M ME, 28, 2% and ZY are independently selected from H, optionally substituted Crsalkyl and
optiohally substituted aryl;
whersin at least one of ¥4, X% and ¥ is not N or NH;
wherein at least one of Y1, ¥2 or ¥3 are the raspective —~CHDCO(CHLH O
or wherein:
¥3, ¥ and v? ave independently selected from the respective ~{ZH)ROCOQCH)pIN'OM; or
H{CHAPROCOMCHIP OINHCHZ; or ~(CHOR'QUOICH)GICOON; wherein pb, p'* and p? are
independently selected from an integey from 1 0 4, and g Is independently ssfected from an
integer from O to 4.

48, The sustained refease hiedegradable ocular implant of item 47, wherein the axitinib derivative or
prodrug s a compound wherein:
Xbis N*YY X7 is NH; XP is NH; and YY is ~CH20CO(CH2CH20)ntZt or —-CH20CO{CH2)n*"COCH, or

whereiy
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XUis 83 s NYE XY is NH; and Y® is ~CH20CO(CH2CH20)n%Z2 or —CH20CO(CH2)n?CO0H, or
whereim
Xtis N %7 is MH; X7 i MY and Y8 is ~CHOCOCHCHOInSE or ~CHQCO{TH W COOH,

49, The sustained release biodegradable ocular implant of ftem 47 or 48, wherein in the axitnib
derivative or prodrug 0!, n or 0’ 18 2, 3 or 4, andfor 1'%, o or n® s 2, 3 or 4 and/or %Y, o® or n®

84, 3ordg.

50, Tha susteined release biodegradabde ocular implant of item 47, containing  axitinib-N-
succinoyloxymethy! prodrag, axitinb-N-mPEG-oxymethy! prodrug, including but pot imited to
axitinib-N-m{PEG)-oxymethyl,  axitinib-N-o{PEG)-oxymethyl,  axitintb-N-m{PEGH-oxymethy,
axitinib-N-m{PEG)-axymaethyl, or a salt or solvate thereof,

51. The sustained release biodegradable ocular implant of any of tems 44 to 50, containing an axitinib
derivative or prodrug as defined In these tems, wherein the axitinib derivative o prodrug has a
solubility that is at least 2 times, at least 5 times, at least 10 times, at least 25 times, at least 50
times, at least 75 times, at least 100 times, at least 150 times, at least 200 times, at least 250 times,

or at least 500 times the solubility of axitinib free base.

52, The sustained release bindegradable pcular implant of any of items 44 1o 51, wherein the axitinib
derivative or prodrug has a solubility in PBS at pH 7.4 after 24 howrs at 22 °C of at least 90 pofmi,
o at least 150 yg/mib, or at least 200 pg/mi.,

B3, The sustained release biodegradable noular implant of any of items 47 to 52, whersin at least 90%:
of the entire axitinib contained in the implant is a compound of formula (I) as defined in these

tems.,

54. The sustained release biodegradable ocular implant of any of the preceding items, wherein the TKI
particles have 2 d90 particle size of less than 10 ym, or less than 8 um, or less than 7 ym, or 7.5
i of less, or &5 um or less, or 5 pm or less, or less than 1 ym, or less than 0.5 um, or less than
0.4 pm as determined by laser diffraction.

58, The sustained release biodegradable ocular implant of any of the preceding items, wherein the TKI
particles have a d50 particle size of less than 5 ym, less than 3 pm, less than 2.6 pym, less than 2
um, less than 1.5 ym, fess than 1 ym, less than 0.5 pm, or less than 0.25 pm, less than 0.2 ym, as

determined by laser diffraction.

56, The sustained relesse biodegradable ocular inplant of Bem 55, wherein the TKI particles have a
d50 particle size of .15 pm or less, ay determined by laser diffraction,
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57. The sustained release bicdegradable ccular implant of any of the preceding Hems, wherein the TKI
particles have a d10 particle size of less than 1 ym, or fess than 0.5 pm, or 0.25 pm or less, or less
thant 0.2 gm, or lgss than 0.1 pum as determined by laser diffraction.

58. The sustained release biodegradable ocular implant of any of tems 1 to 53 comprising axitinib,
wherein the axitinib particles have a 410 particle size of less than 8 pm, & d30 particle size of less
than 20 pm, and 3 d%0 particle size of less than 50 pm.

59, The sustained release biodegradable ocular implant of any of items 1 to 53 comprising axitinib,
wherein the axitinib particles have a d10 particle size of less than 0.25 pm, a d50 particle size of
less than 2.6 umy, and a d%0 particle size of less than B or less than 6.5 pm,

60, The sustained release biodegradable ocular implant of any of ltems 1 to 53 comprising axitinib,
wherein the axitinib particles have a d10 particle size of less than 0.2 ym, ad50 particle size of less
than 1.5 ym, and 3 ¢80 particle size of less than 5 pm,

61. The sustained release biodegradable ocolar implant of any of items 1 1o 53 comprising axitinib,
wherein the axitinib particles have a d10 particle size of less than 0.1 pm, a d50 partide size of less
than 0.2 ym, and a d90 particie slze of less than 0.4 ym.

62, The sustained release biodegradable ocular implant of any of the preceding tems, wherein the
implant is in the shape of a fiber, wherein a fiber is an elongated object that has a length and a
width, wherein the width is the largest cross-sectional dimension of the elongated object and the
length is the longest slongation of the objed.

3. The sustained release hindegradable ocular implant of any of the preceding tems, whereln in the

implant i its dried state the length 13 longer than the width.

64. The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant in its dried state has a length of less than 17 mm, such as a length 11 mm or less, such as

10 mm or lgss, such as a length of from & mm to 10 mm, or from 6 to 9 mm.

65, The sustained release biodegradable ocular implant of any of the preceding tems, wherein in case
the implant has a cylindrical or essentially cylindrical shape, the width of the implant is the diameter.

86, The sustained release bindegradable ocular implant of any of the preceding tems, wherein the
implant in its dried state has & width or {in case of a cvlindrical or essentially cylindrical implant) a
diameter of fess than 0.7 mm, such as fess than 0.6 mm, or from 0.1 mm to 0.65 mm, or from 0.20

mm to 0.45 mm.



10

20

o]
(]

40

WO 2024/215649 PCT/US2024/023688

87. The sustained release biodegradable ocular implant of any of the preceding tems, wherein the
implant in its dried state has a length of less than about 11 mm and a diameter of from 8.3 to about
0.4 mm, or has a length of fram 6 to 8 mm and a diameter of from 0.25 to 0.45 mm.

&8, The sustained release bindegradable ocular implant of any of the preceding tems, wherein the
fmplant in its dried state has a length of from 8.7 to 7.8 mm and & diameter of from 0.30 to 0.40

REtEEN

69, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant in its hydrated state (after 34 hours in phosphate-butfered saline at a pH of 7.2-7.4 a1 37

%C) has a fength of 12 mm or less, or of 11 mm or fess, or of 10 mm or less.

70. The sustained release hindegradable ocular implant of any of the preceding items, wherein the
mplant in its hydrated state (after 34 hours in phosphate-buffered saline atapH of 720 7.4 at
37°C)has e length of from 4o 12 mm, or from 410 Tl mm, or from G0 11 mm, orfrom 640 10

mm, or from 6 to 9 mm.

71. The sustained release biodegradable ocular implant of any of the preceding tems, wherein the
implant in its hydrated state {after 24 hows in phosphate-huffered saline atapH of 7.2 to 7.4 at
37 °C) has a diameter of 1.2 mm or less, or of 1 mm orless, or of 0.8 mm or lgss.

72. The sustained release biodegradable ooular implant of any of the preceding items, whergin the
implant in it hydrated state {(after 24 hours in phosphate-buifered saline ata pH of 7,210 74 at
37 °C) has & giameter of from 0.5 to 0.9 mwm, or from 0.5 to 0.8 mm,

#3. The sustained release hiodegradable ocular implant of any of the preceding tems, whereln the
implant in its hydrated state (after 24 howrs in PBS at a pH of 7.2 0 7.4 at 37 °C) has a length of
less than about 11 mm and a diameter of about 2 mm or less, or has a length of from 7 to 10 mm

and a diameter of from 0.5 to 0.9 mm.

74. The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant in s hydrated state {after 24 hours in PBS at a pH of 7.2 to 7.4 at 37 °C) has a length of
from 8 1o 9 mm and a diameter of from 0.70 to 0.80 mm,

#5, The sustaingd release biodegradable ocular implant of any of the preceding items, wherein the
implant has a oross-sectional geometry that is round, essentially round, oval, oblong, elliptical,
quadrangular, square, diamond-shaped, cross-shaped, triangular, star-shaped, asterisk-shaped,
thin-fitm shaped or gear shaped.

76, The sustained release biodegradable oeular implant of any of the preceding items, wherein the

implant is oylindrical or essentially oylindrical,
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77.The sustained release biodegradable ocular implant of any of the preceding items, whergin the

implant fs non-cylindrical.

78, The sustained releass biodegradable ocular implant of tem 1 or 3 t0 77, wherein the hydrated
surface area of the implant is at least 10 nwm?, or at least 16 mm?, or at least 19 mm?, or at lenst
25 mm? as messured in phosphate-buffered saline (PBS) at & pH of 7.2 to 7.4 and 37 °C after 34

hours of incubation.

79, The sustained release bipdegradable ocular implant of item 1 or 3 to 78, wherein the hydrated
surface area of the implant is from 15 mm® to 100 mmd, such as from 19 mm? o 40 mm? as
measured in phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of

incubation.

80. The sustained release biodegradable ocular implant of any of tems 1 or 3 to 78, wherein the
hydrated surface area of the implant is from 10 mm? to 80 mm®, or from 19 ram® to 98 mmd, or
from 25 mm® 1o 90 mn? as measured in phosphate-huffered saline (PBS) at a pH of 7.2 10 7.4 and
37 °C after 24 hours of incubation,

81. The sustained release biodegradable ccular implant of #em 1 or 3 to 83, wherein the hydrated
surface ares of the implant is from 18 min? to 30 mim?, such as from 16 to 25 mm?, as measured
in phosphate-buffered saline (PBS) at a pH of 7.2 1o 7.4 and 37 °C after 24 hours of incubatit,
and wherein the implant is single-stranded and is oylindrical,

82. The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant is formed in situ.

83. The susteined release bindegradable ocular implant of any of the preceding ems, wherein the

iraplant comprises at least two fHlaments.

84, The sustaingd release biodegradable ocular implant of item 83, whereln the implant comprises at
least 3 or at least 4 flaments, and/or up 10 20, or up © 15 fHlaments, such as from 2 1o 8, or from
3 to 7 filaments.

85, The sustained release blodegradabie ocular implant of #em 84, wherein the imiplant is an extruded

or an injection molded multi-filament implant.

86. The sustained release biodegradable ocular impiant of any of ems 83 to 8%, wherein in the
implant’s dried state the multiple flaments are twisted to form one twisted strand, or wherein the
multipte filaments are braided to form one braided strand, or wherein the individual strands are
adhere to each other {such as by means of linear polyethviens glycal).
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87. The sustained release biodegradable ocular implant of iterm 85, wherein upon hydration {In vivo or

iy vitro} the twisted strand completely or partially unfurls,

88, The sustained release biodegradable ooular implant of item 86 or 87, wherein the number of twists
per cm is at least about 1, or at least about 2, or at least about 5, or is at least about 8, or is at

least about 10 and/or is up to about 20, or up to about 15.

89, The sustainedd release bindegradable ocular implant of any of tems 86 to 88, wherain the composite
diameter of the twisted strand in its dried state s from .2 to 0.8 mm, 8.2 to 0.5 mm, or from 0.3
0 0.4 mm, or from .33 to 0.38 mm.

90. The sustained release biodegradable ocular implant of any of items 83 10 88, wherein the diameter
of the individual filaments in the dried state is less than 0.3 mm, or less than 0.25 mm, or less than
.2 mm, or less than 0.15 mny.

81, The sustained release biodegradable ocuar implant of any of the preceding tems, wherein the
implant is loaded in 8 needie having a gauge of from 20 to 38, such as from 25 to 27,

92, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
hydrogel comprises a polymer network comprising ong or more units of polyatkylene ghyeol,
polvethvlene glycol, polyethylene oxide, polypropylene  oxide, polyvinyl  altohol, poly
{vinylpyrrolidinone), polylactic acid, polvlactic-co-glycolic add, random or block copolymers or
combinations or miktires of anvy of these, or one or more units of polvaminoadcids,
glycosaminoglycans, polysaccharides, or proteins,

93, The sustained release Dindegradable ocular implant of any of the preceding ems, wherein the
hydrogel comprises crossiinked polyethyiene glvool (FEG) units.

94, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
Wwdrogel comprises mudti-arm PEG units that are identical or differant, and that have a number
average molecular weight of from about 10,0800 to about 60,000 Daltons, or from about 15,000 to
about 40,000 Daltons, such as about 20,000 Daltons.

9%, The sustained refease blodegradable ocular implant of ¥em 93 or 84, whereln the PEG units

comprise 4-arm and/or 8-arm PEG units,

96, The sustained release biodegradable poular implant of any of the preceding tems, whergin the
polymer network s formed by reading an electrophilic group-containing PEG precursor with a
nucleophilic group-containing crossinking agent, wherein the crosstinking agent is a nucleophilic
group-containing PEG precursor or another nudeophilic group-containing crosstinking agent, such

as by crosslinking 4a20kPEG-SAZ with Ba20kPEG-NHaz,
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97. The sustained release biodegradable ocular implant of item 96, whereln the nucleophilic group is

AN aMiNe group,

98, The sustained release bicdegradable ocular implant of tero 96 or 97, wherein the nudieophilic group

containing crosslinking agent is an amine, multi-arm aming or sait of any of these.

99. The sustained release biodegradable ocular impiant of any of tems 26 to 98, wherein the

crosshinking agent i trilysing, or a salt or derivative thereof, such as trilysine acetate,

100. The sustained release blodegradable ocular implant of any of items 96 to 99, wherein the

electrophilic group is an activated ester group.

101, The sustained release biodegradable ocular implant of any of itams 96 to 108, wherein the
electrophific group is an N-hydroxysuccinimidyl {(NHS) group and the polymer precursar is a multi-
arm PEG precursor,

102, The sustained release biodegradable ocwlar fmplant of any of items 96 to 101, wherein the
electrophilic group is one or more of a succinimidyiazelate (SAZ) group, a succinimidyiadipate group
{SAP}, a succnimidviglutarate group (58G), a succinimidyiglotaramide {SGA) group, a
succinimidylcarbonate  group (SC) or 8 succinimidylsuccinate group  {S5), particularly @
succirimidytazelate (SAZ) group.

103, The sustained releass biodegradable ocular implant of any of the preceding items, wherein the
hydrogel comprigses crosslinked PEG units, and the crosslinks between the PEG units include a group
represented by the following formula

5 M 0
m
0
whergin m is an integer from 0 to 10, such as m being 1, 2, 3, or 6, particularly m being &,

104, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant further containg a visualization agent.

105, The sustained release biodegradable ocular implant of tem 104, wherain the visualization agent

is a fluorophore,

106, The sustained release biodegradable acular implant of any of the preceding iterms, wherein the
implant 15 free or substantially free of antimicrobial preservatives,
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107. The sustained release biodegradable ocular implant of any of the preceding items, having a
composition (dry basis; in % w/w) as follows: from about 10% to about 80%, or from about 20%
to about 70% by weight axitinib and from about 10% to about 80%, or from about 20% to about
70% by weight PEG units.

108, The sustained release bindegradable ocular implant of any of the preceding items, having &
composition {dry basis; in % wiw) as follows: from about 10% to about 40% by welght, or from
about 15% to ahout 25% by weight axitinth, and from about 55% to about 75% by weight, or

from about 60% to about 70% by weight PEG anits,

109. The sustained release biodegradable ocular implant of any of the preceding items, having a
composition (wet basis; in Y% wiw) as follows: from about 1% to about 8% by weight, or from
about 2% to about 7% by weight axitinib, and from about 5% to about 15% by weight, or from
abaut 6% to about 10% by weight PEG units.

110. The sustained release biodegradable ocular imiplant of fem 108 or 109, wherein the implant
contains axitinib in an amount corresponding to from about 128 pg to sbout 187.5 ug, or about 150
ug axitingh free base.

111, The sustained release biodegradabie ocular implant of any of items 1 to 107, having 3
composition {dry basis; in % wiw) as follows: from about 30% to about 50% by weight, or from
about 40% to about 57% by weight axitinib, and from about 25% to about 50% by weight, or
from about 35% 1o about 45% by weight PEG units.

112, The sustained release blodegradable ocular implant of any of tems 110 107 or 114, having a
composition {wet basis; i % wiw) as follows: from about 4% to about 14% by weight, or from
about 7% to about 12% by weight axitinit, and from about 5% to about 15% by weight, or from
abott 6% to about 10% by weight PEG units,

113, The sustained release bipdegradable oculer implant of item 111 or 112, wherein the implant
containg axitivdl in an amount corresponding to from about 240 pg to about 375 ug, or about 300
ug axitinih free base,

114, The susteined release biodegradable ocular implant of any of items 1 to 107, having a
composition (dry basis; in % w/w) as follows: from about 40% to about 70% by weight, or fram
ahout 30% to about 70%, or from about 45% 1o about 65% by weight, or from about 50 to about
6% by weight or from about 80 to 70% by weight axitinib, and from about 20% t abput 50% by
weight, or fromt about 25% to about 45% by weight, or from about 33% 1o about 43% by weight
PEG units,
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115. The sustained release biodegradable ocular implant of any of Rems 1 to 167 or 114, having a
composition Owet basis; in % w/w) as follows: from about 5% to about 209 by weight, or from
about 6% o about 12% by weight, or frony about 8 to about 10% by weight or from about 5 to
ahout 17% by weight axitinib, and from about 4% to about 12% by weight, or from about 5% o
about 10% by weight, or from about 6% to about 8% by weight PEG units,

116. The susteined release biodegradable ocular implant of tem 114 or 115, wherein the implant
containg axitinib in an amount corresponding to from about 360 pg to about 562.5 pg or to about
450 pg axitinib free base.

117, The sustained relegse blodegradable ooular mplant of any of jtems 1 to 107, having @
composition {dry basis; i % wiw) as follows: from about 30% to about 80% by weight, or from
abuout 50% to about 70% by weight, or from about 55% to about 70% by weight axitinib, and from
about 20% to about £0% by weight, or from about 20% 1o about 50% by weight, or from about
5% to about 35% by weight PEG units.

118. The sustained release bicdegradable acular implant of any of items 1 1o 107 or 117, having a
composition {wet basis; in % wiw) as follows: from about 10% to sbout 229% by weight, or from
about 12% to about 18% by weight, or from about 14% to about 17% by weight axitinib, and from
about 2% t0 about 12% by weight, or from about 4% to about 10%: by weight, or frony about 5%
to about 8% by waight PEG units,

118,  The sustaingd release biodegradable ocular implant of item 117 or 118, wherein the implant
containg axitinib in an amount corresponding to fram about 480 ug to about 750 ug, or about 600
g axitinih free base,

130, The sustained release biodegradable pcular implant of any of ftems 1 to 107, having a
composition (dry Basis; in % wiw) as follows: from about 30% to about 70% by weight, or from
about 30% to about 60% by weight axitinib, and from about 20% to about 60% by weight, or from
about 30% 1o about §0% by welght PEG units, wherain the implant comprises at legast two filaments,
such as from 2 0 10, or from 3 to 7 filaments.

121. The sustained release biodegradable ocular implant of any of ems 1 1o 107 or 128, having a
composition {wat basis; in % wiw) as follows: from about 5% to about 20% by weight, or from
ahaut 5% to about 15% by weight axitinb, and from about 3% 1o about 20% by weight, or from
about 5% to about 10% by weight PEG units, wherein the implant comprises at lpast twa filaments,
such as from 2 to 16, or from 3 to 7 filamerts.
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132, The sustained release biodegradable ocular implant of any of dems 1 to 107, having 8
composition (dry basis; in % w/w) as follows: from about 30% to about 70% by weight, or from
about 40% 1o about 70% by weight axitinih, and from about 20% to about 60% by weight, or from
about 20% to about 40% by weight PEG units, wherain the implant has a gross-sectional geometry

5 that Is not round or oblong, in particular a cross-sectional geometry that Is cross-or star-shaped,
including but not limited to S-arm star shaped.

123. The sustained release biodegradable ocular Implant of any of fterms 1 1o 107 or 122, having a
composition {(wet basis; in % wiw) a5 follows: from about 5% to about 20% by weight, or from
10 ahout 8% to about 18% by weight axitinib, and from about 3% to about 20% by weight, or from
about 5% to about 10% by weight PEG units, wherein the implant has a cross-sectional geometry
that is not round or abiong, in particular a crass-sectional geometry that is cross-or star-shaped,

including but not limited to 5-arm stay shaped.

13 124, The sustained release biodegradable ocufar implant of any of the preceding items, wherein the
frplant in its dry state containg axitinib i an amount corresponding 1o 200 pg to 1000 pg axitivib
free base per mny’, or corrgspanding to 500 ug to 8O0 pg axitinib free base per mm®,

125. The sustained release biodegradable ocular implant of any of the preceding items comprising

20 axitinib, wherein the implant releasas axitinib at an average rate of at least about 68 ug/day over

tha initial day and/or of at least about 55 ug/day over the initial 2 days and/or at least about 45

ugfday over the initial 5 days and/for at least about 40 pgfday over the initiat 7 days and/or at least

about 40 pg/day over the initial 10 days In an in vitro test performed at 37°C in an 25%/75% {(v/v}
ethanal/water mixture under 2x sink conditions.

]
41

126, The sustained release blodegradable poular implant of any of the preceding items comprising
axitinih, wherein the implant redeases at least 30% or 40%, or at least 44% of the total released
amount of axitinit: pver the initial 3 davs in an in vitro test performed at 37°C inan 25%/75% {v/v)
ethanol/water mixture under 2x sink conditions.

3

127, The sustained release blodegradable ocular implant of any of the preceding items, wherein the
implant cortains axitinih in an amount corresponding to from about 480 ug to about 750 ug, or
about 600 g axitinib free base and releases at least 40% of the total released amount of axitinib
aver the initial 3 days in an in vitrg test, andfor

5]
=2

whergin the implant contains axitinib in an amount correspanding to from about 360 pg 1o about
562.5 g, or about 450 pg axitinib free base and releases at least 50% of the total released
amount of axitinib in the implant over the initial 3 days In an in vitro test, and/or wherein the
implant containg axitinih In an amount corresponding to from about 240 ug to about 375 pg, or
about 300 g axitinib free base and releases at least 60% of the total released amount of axitinib

40 ovar the initial 3 days i an in vitro test, and/or
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wherein the implant contains axitinib In an amount corresponding to from about 120 pg to about
187.5 pg, or about 150 pg axitinib free base and releases at least 90% of the total released
wherein said in vitro test is performed at 37°C In an 25%/75% {viv) ethanol/water mixture

5 urder 2x sink conditions,

128, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
impant releases at east 70%, or af least 77% of the total released amount of axitinib over the
initial 7 days in an in vilro test performed at 37°C in an 25%/75% (v/v) ethanolfwater mixiure

{0 ynder 2x sink conditians,

129. The sustained release biodegradable ocular implant of item 128, wherein the implant contains
axitiil in an amount covresponding to from about 480 pg to about 750 pg, of about 600 pg axitinib
free base and releases at least 70% of the total released amount of axitinib over the inital 7 days

{5 irs art in vitro test, andfor
whereln the implant contains axitinih in an amount corresponding to from about 360 pg to about
562.5 ug, or about 450 pg axitinib free base and releases at least 80% of the total released
amount of axitinib over the initial 7 davs in an in vitro test, andfor
wherein the implant contains axitinih in an amount covresponding to from about 290 pg © about
20 375 g, or about 300 pg axitinib free base and releases at teast 85% of the tolal released amount
of axitinib: over the initial 7 days in an in vitro test, andfor
wherein the implant containg axitinib in an amount corresponding to from about 120 pg 1o about
187.5 g, or about 150 pg axitinib free base and releases at least 95% of the total released
amount of axitiniy over the initial 7 days in an in vitro test;

V]
A

whereinn said in vitro test is parformed at 37°C In an 25%/75% {v/v) ethanol/water mixture
under 2x sink conditions.

130. The sustained release biodegradable ocular implant of any of the preceding items, wherein the

implant refeases at least 80%,; or at least 95% of the total refeased amount of axitinily over the

30 initial 10 days in an in vilro test perfarmed at 37°C In an 25%/75% {v/v) ethanol/water mixiure
under 2x sink conditions,

131, The sustaiped release biodegradable ocular implant of Rem 130, wherein the implant contains
Axitinil In an amount corresponding to from about 480 py to about 750 ug, or about 600 yy axitinib

el
A

free base and releases at least 90% of the total released amount of adtinth over the initial 10 days
ity an it vitrg test, andfor
wherelny the implant contains axitinib in an amount correspanding to frons about 360 pg to about
562.5 pg, or about 450 ug axitinih free base and releases at least 92% of the total released
amaunt of axitinib over the initial 10 days in an in vitro test, and/for
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wherein the implant contains axdtinib In an amount corresponding to from about 240 ug to about
375 g, or about 300 ug axitinib free hase and releases at least 95% of the total released amount
of axitinib over the initial 10 days in an in vilvo test, andfor

wherein the implant contains axitinib iy an amount corresponding to from about 120 g to about
187.5 ug, or about 150 pg axitini free base and releases at least 98% of the total released
amount of axitintb over the initial 10 davys in an i vitro test;

whereln said in vitre test is performed at 37°C in an 25%/75% {v/v} ethanol/water mixture
under 2x sink conditions,

132, The sustained release hiodegradable ocular implant of any of the preceding items, wherein the
implant releases at least about 85 ug axitinib in the initial day, andfor at least about 120 g over
the initial 2 days in an in vitro test performed at 37°C in an 25%/75% {v/v) ethanal/water mixture

under 2x sink conditions.

133. The sustained release biodegradable ocular implant of any of tems 1 to 132, containing axitini
corvesponding to an amount of from about 480 uig to about 750 ug , or about 600 pg axitinib free
base, aud refeasing at least about 75 yg, or at least about 90 pg, or at least about 100 pg axitinib
over the indtial day, andfor

refeasing at least about 125 pg, or at keast about 150 pg, or at least about 140 yg axitinib over
the initial 2 days, and/or

releasing at least about 150 pg, or at least about 180 yg, or at least about 200 pg axitinib pver
the iritial 3 days, and/for

réleasing at least about 275 uyg, or at least about 300 pg; or at least about 375 pg axitinib over
the initial 7 days, andfor

releasing at least about 350 ug, or at least about 400 ug, or at least about 450 pg axitivdb over
the initial 10 days in an in vitro test,

whearein said in vitro test is performed gt 37°C In an 25%{75% {(v/v} ethanolfwater midure
under 2x sink conditions.

134, The sustained release biodegradable ocular implant of any of ftams 1 1o 132, vontaining axitini
corresponding 0 an amount of from about 360 ug to about 562.5 pg, or about 450 ug axitnib free
base, and releasing at least about 60 pg, or at least about 70 pg, or at least gbowt 80 pg axitinib
aver the inftial day, and/or

releasing at least about 100 pg, or af least about 120 pg, or at least about 130 pg axitinib over
the inttial 2 days, andfor
releasing at teast about 130 pg, or at least about 150 yg, or at least about 180 pg axitingh over
the inltial 3 days, andfor
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releasing at least about 220 ug, or at teast about 260 ug, or at least about 290 ug axitinib over
the initial 7 days, andfor

releasing at least about 275 pg, or at Ieast about 300 pg, or at least abaut 350 g axitini over
the initial 10 days it an in vitro test,

whergin sald in vitro test is performed at 37°C in an 25%/75% {v/v) ethanol/water mixture
under 2x sink conditions,

1358, The sustained release biodegradable ocular implant of any-of Bems 1 to 132, cantaining axitinib
corresponding to an amaunt of from about 240 pg 1o about 375 pg , or about 300 py axitinih free
base, and releasing at least about 60 pg, ov at least about 65 yg, or at lgast about 70 pg axitini
aver the inttial day, andfor

releasing at least about 90 ug, or at least about 110 pg, or at least about 130 ug axitinib over
the hyitial 2 days, and/or

releasing at least about 120 pg, or at least about 140 pg, or at least about 180 ug axitinib over
the initial 3 days, and/for

releasing at least about 200 ug, or at least about 240 pg, or at least about 270 pg axitinib over
the initial 7 days, andfor

releasing at least about 250 pg, or at least about 375 pg, or at least about 300 pg axitinih over
the initial 10 days in an in vitro test,

wherein said in vitro test is performed at 37°C in an 25%/75% {v/v) ethanoliwater mixture
under 2% sink conditions.

136, The sustained release hindegradable acular implant of any of items 1 t0 132, containing axitinib
corresponding to an amount of fram about 120 g to about 187.5 pg, or about 150 pg axitinib free
base, and refeasing at least aboot 75 ug, or at feast about 85 pg, or at least about 90 pg, or at least
about 100 pg axitinib over the initial day, andfor

releasing at least about 90 ug, or at least about 100 pg, or at least about 115 pg axitinib over
the inttial 2 days in arnt in vitro test,

whergin sald n vitro test is performert at 37°C In an 25%/75% {v/v) ethanol/water mixture
under 2x sink conditians.

137. The sustained release bindegradable ocular implant of any of any of ems 1 to 132, wherein
the implant contains from about 240 ug to about 375 yg axitiniy and releases at least about 90%
of the 1otal released amount of axitinib over the Initlal 7, or the initial 10 davs in an in vitro test
performed at 37°C In an 25%/75% (v/v) ethanol/water mixture under 2x sink conditions.

138, The sustained release bipdegradable ocular implant of any of any of Rems 1 to 132, wherein
the implant contains from about 480 pg to about 750 pg axitinih and releasey at ieast about 90%
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of the total refeased amount of axitinih over the initial 10 days, o the initial 14 days in an in vitro
test performed at 37°C in an 25%/75% (v/v) ethanol/water mixture under 2x sink conditions

139, The sustained release biodegradable ocular implant of any of any of tems 1 {o 132, wherein
the implant contains from about 120 ug to about 1875 yg axditinib and refeases at least about 90%
of the total released amount of axitinih over the initial 2, or the initial 3 days in an in vitro test
performed at 37°C in an 25%/75% (v/v) ethanoliwater mixture under 2x sink conditions,

140, The sustained release bicdegradable ocular implant of any of any of tems 1 o 132, wherein
the implant contains from about 360 yg to about 582.5 ug axdtingb and releases at least about 90%:
of the total released amount of axitinil over the initial B days, or the initial 9 days in an in vilro test
performed at 37°C In an 25%/75% (v/v) sthanolfwater mixture under 2x sink conditions,

141. The sustained release biodegradable ocudar implant of any of tems 125 to 140, wherein the 2x
sink conditions in the in vitre test mean that the release of axitinib from an implant is performed by
placing the implant in a volume of the 25%/75% (v/v) ethanol/water mixture at 37 °C, wherein the
volunie is twice the volume determined by the ratio of the amount of axitinib contalned in the
implant [pg] divided by the solubility [pa/mL] of axitinib in the said solvent mixture,

142, The sustained relesse biodegradable ocular implant of tem 141, wherein for the solubility of
axitinits in the said solvent mixture a value of 18.3 gg/mb is used under 2x sink conditions.

143, The sustained release blodegradable oculgr implant of any of the preceding items comprising
axitinily, wherein the implant releases axitinib at an average rate of at least about 40 pg/day over
the inttial day andfor of at least about 35 ug/day over the initist 2 davs and/or at least about 30
ugfday over the initial 4 days andfor at least about 25 pg/day over the initlal 7 days in an in vitro
test performed at 37°C in an 25%/75% {v/v) ethanolfwater mixture undér 3x sink conditions.

144. The sustained release biodegradable ocular implant of any of the preceding items comprising
axitinib, wherein the implant releases at least 25%, or at least 30%, or at least 34% of the total
released amount of axitinib over the inttial 4 days in an in vitro test performed at 37°C in an
25%/75% (v/v) ethanol/water mixture under 3x sink conditions.

145. The sustained release biodegradable ocular implant of item 144, wherein the implant contains
axitinih in an amaount carresponding to from about 480 1g to about 750 pg, or about 600 pg axitinib
free base and releases at least 30% of the tots! released amount of axitinih over the initial 4 days
ity an iy vitro test, andfor

whereny the implant contains axitinib in an amount corresponding to from about 360 py to about
562.5 pg, or about 450 pg axitinib free base and releases at least 30% of the total relpased
amaunt of axitinib aver the initial 4 days in an in vitre test, andfor
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wherein the implant contains axdtinib in an amount corresponding Lo from about 240 ug to about
375 pg, or about 300 ug axitinib free hase and releases at least 30% of the total released amount
of axitinib over the initial 4 days in an in vitro test, andfor

wherein the implant contains axitintb in an amount corresponding from about 130 g 1o about
187.5 pg, or about 150 pg axitinib free base and releases at least 60% of the total released
amount of axitinib over the initial 4 days in an in vitro test;

whereln said in vitro test is performed at 37°C in an 25%/75% {v/v} ethanol/water mixture
under 3x sink conditions,

146. The sustained release hiodegradable acular implant of any of any of the preceding items,
wherein the implant releases at least 40%, or at least 50% of the total released amount of axitinib
over the inftial 7 or the inifial 8 days in an in vitro test performed at 37°C in an 25%/75% v/v)

ethanolfwater mixture unider 3x sink conditions.

The sustained release biodegradable ocular implant of item 146, wherein the implant contains

axitinily in an amount corresponding to from about 480 g to about 750 pg, or aboat 600 pg axitinib
free base and releases at least 50% of the total released amount of axitinih over the initial 7 or the

initial & days i an in vitro test, andfor

wherein the implant contains axitinib in an amount covresponding to from about 360 pg © about
562.5 ug, or about 450 pg axitintb free base and releases at least 50% of the total released
amount of axitirih over the initial 7 or the itial 9 days in an in vitro test, andior

wherein the implant containg axitinib in an amount corresponding 1o from about 240 pg 1o about
375 pg, or about 300 pg axitinib free hase and releases at least 530% of the total released amount
of axitinib over the initisl 7 or the initial 9 days in an in vitro test, andfor

wherein the implant contains axitinib In an amount corresponding to from about 120 pg to about
1875 pg, or about 150 pg axitinib free base and releases at least 90% of the total released
amauns of axitinib over the initlal 7 or the indtial 9 days in an in vitro test;

whereln said in vitre test is performed at 37°C in an 25%/75% (v/v) ethanol/water mbdure

under 3x sink conditions.

The sustained release biodegradable ocular implant of any of any of the preceding items

containing axitinib corresponding to an ampunt of from about 980 ug to about 750 pg, or about
600 ug axitinib free base, and releasing at feast about 40 pg, or at least about 50 ug, or &t least

about 85w axitinib over the indtlal day, andfor

releasing at least about 80 pg, or at least about 100 pg, or at least about 120 pg axitinib over
the initial 2 days, andjor
releasing at least about 160 pg, or at least about 190 pg, or at least about 200 pg axitinib over
the inttial 4 days, andfor
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releasing at feast about 290 ug, or at least about 300 pg, or at least about 350 g axitinib over
the initial 7 days in an vitro test,
releasing at least about 300 pg, or at least about 330 pg axitinib over the initial 9 days in an
Vitro test,

5 whergin sald in vitro test is performed at 37°C in an 25%/75% {(v/v) sthanolfwater mixture
under 3x sink conditions,

1498, The sustained release blodegradable ocutar implant of any of ems 1 to 147, containing axitinib
corresponding to an amount of from about 360 pg to about 562.5 g, or about 450 pg axitinib free
i base, and releasing at least about 35 pg, or at least about 40 pg, or at least about 45 ug axitinib
over the initial day, andfor
releasing at Jeast about 88 ug, or at least about 70 pg, or at least about 80 pg axitinib over the
initiat 2 days, and/for
releasing at least about 100 pg. or at least about 120 pg, or at least about 150 pg axitinib over
{5 the initial 4 days, and/or
releasing at least about 180 ug, or at least about 200 pg, or at least about 240 pg axitinih over
the inttial ¥ days, andfor
releasing at least about 200 pg, or at least about 250 ug, or at least about 270 pg axitintb over
the initial 9 days in an in vitro test,
20 wherein said in vitro test s performed at 37°C i an 25%/75% {vfv} ethanol/water mixture
under 3x sink conditions.

150, The sustained release hiodegradable ocular implant of any of items 1 to 147, containing axitinib
corresponding to an amount of froin aboot 240 ug to about 375 g, or about 300 ug axitinib free
25 base, and releasing at least about 30 pg, or at least about 35 pg, or at least about 40 pg axitinib
aver the initial day, and/for
refeasing at east about 50 pg, or at least about 60 pg, or at least about 70 pg axitinib over the
initiat 2 days, andfor
relsasing at lsast about 80 pg, or at keast about 100 ug, or at least about 120 ug axitinib over
30 the initial 4 days, and/or
releasing at feast about 150 yg, or at least about 160 pg, or at least about 180 pg axitiniby over
the initial 7 days, and/for
releasing at least about 160 pg, or at least about 180 pg, or at least about 200 ug axitiniy over
the initial 9 days in ao in vitro test,

1o
%0

wherein said in vitro test is performed at 37°C in an 25%/75% (viv) ethanol/water mixture

under 3x sink conditions,

151, The sustained refease biodegradable ocular tmplant of any of items 1 to 147, containing axitinib

corresponding to an amount of from about 120 pg to about 187.5 ug, or shout 150 g axitinib free
175



v
4

30

a2
¥ 43

40

WO 2024/215649 PCT/US2024/023688

base, and releasing at least about 80 ug, or at least about 70 ug, or at least about 80 pg axitinib
aver the initlal day, andfor

releasing at least ahout 98 ug, or at least about 100 ug, or at least about 120 pg axitinih over
the initlal 2 days in an in vitro test,

wherein sald in vitro test is performed at 37°C In an 25%/775% {v/v) ethanol/water mixiure under
3x sink conditions.

1582,  The sustained release hindegradable ocular implant of any of any of tems 1 o 147, whersin
the implant contains about 240 yg to about 375 pg axitinib and releases at least about 859, or at
least about 90% of the total released amount of axitinib over the initial 14 days in an i vitro test

performed at 37°C in an 25%)/75% (v/v) ethanol/water mixture under 3x sink conditions.

153, The sustained release bindegradable ocular implant of any of any of tems 1 to 147, whergin
the implant containg from about 480 yg to about 750 g axitinih and releases at least about 90%
of the total released armount of axitinib over the initial 16 days, or the initial 18 days in anin vitro

test performed at 37°C In an 25%/75% (v/v) ethanol/water mixture under 3x sink conditions

154, The sustained release bicdegradable ocular implant of any of any of ems 1 to 147, wherein
the implant contains about 120 wg to about 187.5 ug axitinib and releases at least about 90% of
the total released amount of axitinib over the Initlal 7 davs inn an in vitro test performed at 37°C in
an 25%/75% {v/v} ethanol/water mixture under 3x sink conditions.

155, The sustained release bindegradable onular mplant of any of any of tems 1 10 147, whersin
the implant contains from about 360 yg to about 582.5 ug axitinib and releases at least about 90%
of the total released amount of axitinih over the initial 14 10 16 days in an in vitro test pevformed

at 37°C in an 25%/75% {v/v) ethanoliwater mixture under 3x sink conditions.

156. The sustained release biodegradable ocular implant of any of ems 143 to 155, wherein the 3x
sink conditions in the in vitro test mean that the release of axiginih from an implant Is performed by
placing the implant in a volume of the 25%/75% {v/v} athanolfwater mixture at 37 °C, wherein the
volume is three times the volume determined by the ratio of the amaount of axitinib contained in the
implant [pg] divided by the solubility {pg/mbl] of axitinih in the said solvent mixture,

157, The sustained relesse biodegradable ocular implant of #em 156, wherein for the solubility of
axitini polymorph SAB-T in the said solvent mixture a valug of 13.41 pg/mb is used in 3x sink
conditions, and for the solubility of axitinib polymorph 1V in the said solvant mikture a value of 20.08

ug/mib is used under 3x sink conditions.

158, The sustained release blodegradable ocular implant of any of the preceding tems, wherein the
implant is obtainable by extrusion, such as by hot melt extrusion,
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159. The sustained release biodegradable ocular implant of any of the preceding items obtainable by
hot melt extrusion, wherein the bot melt extrusion comprises extruding a cornpasition comprising

polymer precursors and the TKY, and optionally curing the extruded composition,

160, The sustained release blodegradable ocudar implant of ftem 159 obtainable by hot melt
extrusion, wherein the curing comprises exposing the extruded composition o humidity andfor

elevated temperature,

161, The sustained release bindegradable ocular implant of item 160 obtainable by hot melt
extrusion, wherein the curing Is performed far a period of at least 0.5 hours, such as at least 1 hour,
or at least 2 hours, at a temperature that is higher than ambient temperature, such as a temperature
from about 25 to about 50 °C, or from about 30 to about 40 °C, and af least 530% relative humidity
(RH), or at least 60% RH, or at least BU%, or at least 90% RH, or at 98% RH.

162, The sustained release biodegradable ocular implant of any of fems 1 to 157, wherein the

irpplant is obitainable by wet casting or injection molding.

163, The sustained refease biodegradable ocular implant of any of the preceding items, wherein the

implant is for administration into the posterior section of the eye, such as to the vitreous humor.

164, The sustained release biodegradable ocular implant of any of the preceding tems, wheregin the
implant is an intravitreal implant.

165. The sustained release biodegradable ocular implant of any of the preceding items, wherein the
implant provides for the release of a therapeutically effective amount TRI for a period of at least 3
months after administration, or a peried of at least & months after administration, or a period of at
least 9 months after administration, or a period of at least 12 months after administration, or a
period of about 3 1o about 12 months after administration, or a period of about 6 months to about
12 months after administration, or a pericd of about 4 months to about 10 months after
administration, or a period of about & to about 9 months after administration.

166, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
hydroge! biodegrades within about 2 to about 15 months, preferably within about 4 to about 13

nonths, or within about & to about B8 months, or within about 7.5 months after administration.

167, The sustained release blodegradable ocular implant of any of the preceding items, wherein the
tme to full degradation of the hydragel is longer, essentially squal to or is shorter than the time to
complete release of the TKI from the implant (in vitro or in vivo).
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168. The sustained release biodegradable ocular implant of any of the preceding items, wherain the
ratio of the time to full degradation of the hydrogel to the time to complete release of the TKL is
less than about 2.0, or less than about 1.5,

168, The sustained release biodegradable ocular implant of any of the preceding items, wherein the
ratio of the time to full degradation of the hydroget to the time o complete relegse of the TKL is
from about 0.5 to about 1.5, or from about 0.75 fo about 1.25.

170. The sustained release bindegradable ocular implant of any of the preceding items, wherein
essentially the entire ampunt of TKI contained In the implant has been released by the time the
hydrogel Bias compietely degraded {in vivo andfor in vitrp)

171. The sustained release biodegradable ocular implant of any of the preceding items, wherein the
amount of T remaining after compiete degradation of the hydrogel {in vitro and/or in vivo) is less
than about 80%, such as less than about 70%, or less than about 50 %, or less than about 25%:
of the initial TKI content of the implant, or less than abaut 20%, or lass than about 15%, or less
than about 10% of the initial TKI content of the implant.

172, The sustained release biodegradable ocular implant of any of the preceding ftems, wherein the
implant provides for an average in vivo redease rate in the vitreous of at least 0.5 pog/day, such as
at least 0.6 yg/day, or 8t least 0.7 ug/day, or at teast 0.8 ug/day for & period of at least 3 months,

173. The sustained release biodegradable ocular implant of tem 172, wherein the In vivo release is

in the vitreous of a non-human primate, such as a monkey.

174,  The sustained release biodegradable ocular implant of item 172, wherein the in vivo release is
in the vitreous of 3 human,

175. A sustained release biodegradable ocular implant comprising a hydrogel and axitinib, wherein
axitinib. particles are disparsed within the hydrogel, wherein the implant comprises axitinib
polymarph IV and the implant contains axitinib in an amourg correspanding to about 200 to abowt
1000 pg, 250 to about 700 pg axitinib free base, whereln the hydrogel comprises crosslinked PEG

units.

176,  The sustained release biodegradable ocular implant of item 175, containing axitinib polymorph
IV in an amount of from about 300 to about 658 ug, such as from about 360 pg to about 562.5 ug,
such as from about 360 pg to about 562.5 jig, such as from gbout 400 to about 580 pg, particutarly
about 450 pg.
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177. The sustained release bipdegradable ocular implant of Rem 175, containing axitinib polymorph
IV in an amount of from about 480 ug to about 750 ug, such as from about 500 to about 700 pag,
particularly about 600 pg.

178. The sustained release biodegradable ocular implant of any of items 175 to 177, wherein the
impdant is oylindrical and in s dried state has a length of from 5 to 12 mm and a diameter of from
4.20 10 0,70 mm, such as a leagth of from 5t 11 mm and a diameter from 0.20 to 0.52 mm, such
as & length of from 6 e 9 mm and a diameter of from 0.25 to 0.45 mm.

179, The sustained refease biodegradable ocular implant of any of ftem 178, whergin the implant i5
cylindrical and in its dried state has a length of from 6.7 to 7.8 mm and a diameter of from 0.30 to
0.40 mm.

180, The sustained release biodegradable ocular implant any of items 175 © 179, wherein the
implant is cylindrical and in its hydrated state (after 24 hours in PBS ata pH of 7.2 1o 7.4 at 37 *(}
has a length of from 6 to 11 mm, or from 7 to 10 mn and a dlameter of from 0.5 1o 0.9 mm.

181. The sustained release biodegradable ocular implant of ftem 180, wherein the implant is
evlindrical and in its hydrated state (sfter 24 howrs in PBS atapRof 72 o 74 at 37 *O has &
fength of from 8 to 9 mm and a diameter of from 0.70 to 8.80 mm,

182, The sustained release Diodegradable ocudar implant of any of tems 175 to 181, having a
hysdrated surface area of at least 10 mm?d, such as at least 16 mm?, such as at least 18 mmi

1B3. The sustained release bivdegradable ocular implant of any of items 175 to 182, wherein the
crosslinks between the PEG units include & group represented by the folfowing formula

L
oo

wherain m is an integer from 0 to 10, such as m being 1, 2, 3, or §, particularly m being 6.

184, The sustained release biodegradable ocular implant of any of tems 175 to 183, wherein the
axitinib particles have a d90 particle size of less than 10 pmy, such a5 less than 8 pm, andfor 3 50
particle size of less than 3 um, andfor a d1l particles size of less than (.5 pro as determined by

means of laser diffraction.

185, The sustained release biodegradable oalar implant of any of items 175 0 184, wherein the
hdrogel biodegrades within about 5 to about 15 months, such as within about 6 to about 12
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months, such as within 8 to 11 months after adininistration to 8 human eye, or within about 6 to
about 9 months, or within about 7.5 months after agministration to a human eye.

186. The sustained release biodegradable ocular implant of any of fems 175 1o 185, wherein the

implant releases at least about 30%, or at least sbout 50% of the total released amount of axitinib
over the Injtial 3 days and/or at least about 60%, or at least about 80% of the total released amount
of axilinib over the initial 7 days and/or at least about 80%, or at least about 92% of the total
refeased amaunt of axitinib over the initial 10 days in an in vilre text performed at 37°C in an
5% 75% (viv) ethanoliwater mixture under 2x sink conditions.

187, The sustained release biodegradable ocular implant of any of items 175 to 186, wherein the

implant releases at least about 30% of the total released amount of axitinih ovey the initiat 4 days
and/or at least about 50% of the total released amount of axitinib over the initial 7 days or the
initial 9 days in an in vitro test performed at 37°C in an 25%/75% (w/v) ethanol/water mixture

under 3x sink conditions,

18B. The sustained release Diadegradable pcular implant of any of tems 175 to 187, wherelh the

implant releases at least about 60 ug, or at teast about 70 ug, or at least about 80 ug axitinib over
the initial day, andfor

at least about 100 g, or at feast about 120 pg, or at least about 130 py axitind over the infial 2
days, and/or at least about 130 pg, or at feast about 150 yg, or at least about 180 ug axitini over
the initiat 3 days, and/or at least about 220 yg, or at least about 260 pg, or at least about 290 ug
axitirily over the initial 7 days, and/for at least about 275 pg, or at least about 300 pg, or at least
about 350 pg axitinib over the inttial 10 days in an in vitro test performed at 37°C in an 25%/75%
{(v/v) ethanol/water mixture under 2x sink conditions.

188, The sustained release biodegradable ocular iraplant of any of items 175 to 188, wherein the

irmplant refeases at least abhout 45 pg, or at least about 50 pg, or at least sbout 55 pg avdtinil over
the initial day, andfor

at least about B0 ug, or at least about 100 ug, or at least about 120 yg axitinib over the initial 2
days, and/or at least about 154 g, or at lzast about 160 ug, or at least about 190 pg axitiniy over
the initlal 4 days, and/for at lgast about 240 yg, or at least about 290 pg, or at least about 300 ug
axitinib over the initlal 7 days, andfor at least about 270 pg, or al least about 300 g, of at least
ahout 330 pg axitindb over the initial 9 days in an in vitro test parformed at 37°C in an 25%§75%

{v/v} ethanolfwater mixture under 3x sink conditions.

180, A sustained release biodegradable ocular implant compeising a hydroge! and axitinib, wherein

axitinib panticles are dispersed within the hydrogel, wherein the implant comprises axitinib
poltymorph IV in an amount of from about 360 pg to about 30K pg, From about 360 g to about
180
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562.5 pg, or from about 405 pg to aboul 495 pg, such as about 450 pg, wherein the hydrogel
comprises crosslinked multi-armed PEG onits having a number average molecular weight of from
about 10,000 o about 40,000 Daltons {such as about 20,000 Daltons}, wherein the crosslinks
between the PEG units include a group reprasented by the following formula

< 0
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wherein m is 6,

whergin the implant is cylindrical and in s dried state has a length of 18 mm or less, such as
from & to 9 mm and 2 diameter of from 0.25 to 0,45 mm andfor in s hydrated state (aftar 24
hours in PBS at a pH of 7.2 to 7.4 8t 37 °C) has a length of 10 rim or less, such as from 810 9
myv and a diameter of from 0.5 to (.9 mm, and wherein the axitinib particles bave a d90 particle
size of less than 10 um, such as less than & pm and/or a d50 particle size of less than 3 pm,

191, A sustained release blodegradable ocular implant comprising a hydrogel and axitinib, whergin

axitinih particles are dispersed within the hydrogel, wherein the implant comprises axitinib

polymorgh IV in an amount of from about 480 pg to about 750 py, or from about 540 pg to about

668 g, such as about 600 pg, wherein the bydrogel comprises crosslinked multi-armied PEG units

having 2 number average molecutar welght of from about 10,000 to about 40,000 Daltons (such as

about 20,000 Daltons), wherein the crosslinks between the PEG units include a group represented

by the following formula
BN

Q

LSS

7

"

wherein mis 6,

wherein the implant & oylindrical and in its dried state has a length of 10 mm or less, such as
from 6 to 9 mm and a diameter of from 0.25 to 0.45 mm and/or in its hydrated state (after 24
hours in PFBS at a pH of 7.2 to 7.4 3t 37 °C) has a length of 10 mm or less, suchhas from 8o §
m and a diameter of fror 8.5 to (.9 mim, and whereln the axitinib particles have a d90 particle
size of less than 10 pm, such as less than 8 pm and/or a d50 particle size of less than 3 pm,

192, A sustained release blodegradable ocular implant comprising a hydroge! and axitinib, whersin

axitintb particles are dispersed within the hydrpgel, wherein the implant comprises axitinib
polymorph IV and the implant contains axitini in an amount corresponding to froms about 360 pg
to about 562.5 ug, or from about 405 pg to about 495 g, such as about 450 pg axitinil free base,
and releases at least about &0 pg axitinib over the initial day, andfor at least about 100 po axitinih
over the initial 2 days, and/or at least about 130 pg axitinib over the initlal 3 days, and/or at least
about 220 yg axitinib over the initial 7 days andfor at least about 275 pg axitinis over the initial 10
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days inan in vitro test performed at 379C i an 25%/75% {v/v} ethanol/water midure under 2x
sink conditions.

193, A sustained release biodegradable ocular implant comprising a hydrogel and axitinih, wherein

5 axitinib particles are dispersed within the bhydrogel, whereln the implant comprises axitinib
polvmorph 1V and the implant contains axitini in an amount corresponding to from about 360 ug

to about 562.% pg, or from about 405 ug to about 495 yg, such as about 450 pg axitinib free base,

and releases at least about 35 pg axitinib over the inftial day, and/or at least about 68 yg axitinily

over the initial 2 days, and/or at least about 100 pg axitinib over the initlal 4 days, andfor at least

10 about 180 pg axitinib over the initial 7 days and/or at least about 200 pg axitinib over the initial 8
days i an in vitro test performed at 37°C in an 25%/75% (viv) ethanoljwater mixture pnder 3x

sink conditions.

184, A sustained release biodegradable ocular implant comprising a hydrogel and axitingls, wherein

i3 axitiniy particles are dispersed within the hydrogel, wherein the implant comprises axitinib

polymorph IV and the implant contains axitinib in an amount corresponding to from about 480 pg

o gbout 750 pg, or from about 540 Ly to about 660 yg, such as about B00 g axitinib free base,

and releases at least about 70 pg axitindb over the inftial day, and/or at feast about 130 pg axitinib

over the initial 2 days, andfor at feast about 180 ug axitinib over the initial 3 davs, andfor at least

20 about 300 pg axitindb over the initlal 7 days and/or at least about 375 g axitinih over the inftial 10

days in an in vitro test performed at 37°C In an 25%/75% {v/v) ethanolfwater mixture under 2%
sink conditions.

195, A sustained release biodegradable ocular implant compriging a hydrogel and axitinly, wherein
axitirib. particles are dispersed within the hydrogel, wherein the implant comprises axitinh
polymorph IV and the plant contains axitinib in an amount corresponding to from about 480 ug
to about 750 pg, or from about 540 g to about 66 g, such as about 600 pg axitinib freg base,
and releases at least about 50 ug axitinib over the initial day, and/or at least about 100 g axitini
ovar the initial 2 days, and/or at least about 180 pg axitinib over the inftial 4 days, andfor at least

30 about 280 pg axitinib over the Initial 7 days and/or at least about 300 pg axitinih over the initial 9

days in an in vitro test performed at 37°C in an 25%/75% {viv) ethanolfwater mixture under 3x

sink conditions,

196. A sustained redease biodegradable ocular implant comprising a hydrogel and axitinib, whersin

1

axitinib particles are dispersed within the hydrogel, wherein the implant comprises axitinib
polymaorgh IV and the implant cortains axitindb in an amount corresponding 1o from about 360 yg
1o about 562.5 ug, or from sbout 405 ug to about 495 g, such as about 450 pg axitinib free base,
and releases at least 50% of the total released amount of axitinib over the initial 3 days.in an in

vitro test, andfor releases at least 80% of the total released amount of axitintb over the initial ¥
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days ity an in vitro test, and/or releases at least 92% of the total released amount of axitinib over
the initial 10 days in an in vitro test performed at 37°C in an 25%/75% {v/v} ethanol/water mixture
under 2x sink conditions.,

5 187, A sustained release bivdegradable ocular implant comprising a hydregel and axitinib, wherein
axitinih particles ars dispersed within the hydrogel, wherein the implant comprises axitinih
polymorph IV and the implant comains axitinib in an ampunt corresponding t© from about 360 ug
to about 5625 ug, or from about 405 pg to about 4985 g, such as about 450 pg axitinib free base,
and refeases at feast 15% of the total released amount of axitinih over the initial 2 days inan in

i vitro test, andfor releases at feast 30% of the total released amount of axitinlb over the initial 4

days in an in vitro test, and/or refeases at least 5095 of the total released amount of axitinib over

the initial 7 days in an in vitro test, wherein the iy vitro test is performed at 37°C iy an 25%/75%

{viv} ethanolfwater mixture under 3x sink conditions.

) 188, A sustsined release biodegradable ocular implant comprising a hydrogel and axitinits, wherein
axitinih particles are dispersed within the hydrogel, wherein the implant comprises axitivib
polymorph IV and the implant contains axitinib in an ampunt corresponding o from about 480 g
to about 750 pg, or from about 540 pg to about 660 g, such as about 600 pg axitinib free base,
and releases at least 30% or at least 58% of the {otal released amount of axitinib over the initial 3

20 days i an i vitro test, and/or releasss at least 60 % or at least 80% of the total released amount

of axitinib over the nitial 7 days In an in vitro test, and/or releases at least 32% of the total released

amount of axitinib over the initigl 10 days In an in vitro test performed at 37°C in an 25%/75%:

{v/v} ethanol/water mixture under 2x sink conditions,

v
]

189, A sustaived release biodegradable ocular implant comprising a hydrogel and axitinib, wherain
axitinib particles are dispersed within the hydrogel, wherein the implant comprises axitinib
polymorph IV and the implant containg axitinib i an amount corresponding to from about 480 ug
to about 750 pg, or from about 540 ug to about 660 ug, such as about 600 pg axitinib free base,
and redesses at least 15% or ab least 20% of the total released amourt of axitinih over the initial 2

30 days inan in vitro test, andfor releases at least 35% of the total released amount of axitinih over

the initial 4 days in an in vitro test, and/or releases at feast 55% of the ol released amount of

axitinib over the initial 7 days in an in vitro test, wherein the i vitro test is performead at 37°C in an

25%)75% {vjv) ethanolfwater mixture under 3x sink conditions,

2
M

200. A method of treating an ocular dispass in a patient in need thereof, the method comprising
administering to the patient’s eye a sustained release biodegradable ocular implant according to
any of the preceding items.

201, The method of item 200, wherein the implant is administered by injection into the anterior or

40 posterior section of the aye,
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202. The method of item 200, wherein the administration is suprachoroidal administration.

203, The method of tem 200 or 201, whergin the administration is intravitreal injection.

204. The method of any of items 200 to 2(3, wherein the ocular disease involves angiogenesis.

205, The method of any of items 200 to 204, wherein the ocular disease is mediated by one or more
receptor tyrosine kinases (RTKs), specifically VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-a/B, and/or c-
Kit.

206,  The method of any of items 200 to 205, wherein the ocular disease is a retinal disease including
age-related macuar degenergtion (AMD), Choroidal Neovascularization, Diabetic Retinopathy,
Diabetic Maculer Edema, Retinal Vein Occlusion, Acute Macular Neuroretinopathy, Central Serous
Chorioretinopathy, and Cystoid Macular Edema; wherain the ocular disease is Acute Multifocal
Placoid Pigment Epitheliopathy, Behcet’s Dissase, 8irdshot Retinochoroidopathy, Infectious
{Syphilis, Lyme, Tuberculosis, Toxoplasmosis), Intermediate Uveltis {(Pars Planitis), Multifocal
Choroiditis, Multiple Evanescent White Dot Syndrome {MEWDS}, Ocular Sarcoldosis, Posterior
Scleritis, Serpignous Chorolditls, Subretingt Fibrosis, Uveltis Syndrome, or Vogt-Kovanagi-Harada
Syndrome; whersin the ocular disease is a vasoular disease or exudative diseases, indluding Coat's
Disease, Parafoveal Telangiectasis, Papillophiebits, Frosted Branch Angitls, Sickle Cell Retinppathy
and other Hemoglobinopathies, Angioid Streaks, and Familial Exudative Vitreoretinopathy; or
wherein the ocular disease results from trauma or surgery, induding Sympathetic Ophthalmia,
Uveitic Retinal Disease, Retingl Detachment, Trauma, Photodynamic Laser Treatment,
Photocoagulation, Hypoperfusion During Surgery, Radiation Retinopathy, or Bone Marrow
Transplant Retinopathy.,

207. The method of any of tems 200 o 206, wherein the ocular disease is neovascular age-related

macular degeneration, dishetic nacular edema, diabetic retinopathy or retinal vednt ooclusion,

208, The method of item 203, wherein the disease is neovascular (wel) age-related macular
degeneration {(AMD),

209, The method of #tem 203, wherein the dissase is diabetic retinopathy (DR}
210. The method of ery 203, wherein the disease is diabetic macular edema (DMA).
211, The method of any of items 200 to 210, wherein the treatment is effective in inhibiting or

stowing down angiogenesis and/or neovascularization at the site of administration.
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212, The method of any of items 200 to 211, wherin the treatment is effective in reducing,
essentially maintaining the central subfield thickness (CSFT) or preventing a clinically significant
increase of the CSFT as measured by optical coherence tomography in a patient whose central
subfield thickness is glevated.

213, The method of any of ftems 200 to 212, wherein the treatment period with one implant lasts at
least about 3 months, al least about 4.5 months, at least about 6 months, at least about 9 months,
at least about 11 months, af least aliout 12 months, at least about 13 months, or at least about 14
months.

214. The method of item 213, wherein the treatment period with one implant lasts about 3 to about
12 months after administration, or about 4 months to about 10 months after administration, or
about 6 to aboul 9 months after administration,

215. The method of any of items 200 to 214, wherein concurrently with the sustained release ocular
implant an anti-VEGF agent is administered to the patient.

218, The method of item 15, wherein an anti-VEGF agent is administerad within about 1, about 2

or about 3 months prior to or after the administration of the implant.

217, The method of tem 215 or item 216, wherein the anti-VEGF agent is selected from the group
consisting of afffbercept, bevacizumab, pegaptanib, ranibizumab, faricimab, and brolucizumab.

2318,  The method of fem 215 or fem 216, wherein the anti-VEGF agent is bevacizumab.

219, The method of item 215 or item 216, wherein the anti-VEGF agent is aflibercept.

220. The method of any of Rems 215 to 219, wherein the anti-VEGF agent is administered by means

of intravitreal infection.

221,  The method of any of tems 200 to 220, wherein the patient receiving the implant has a history

of an anti-VEGF treatment.

222, The methad of any of items 200 to 220, wherein the patient receiving the implant has ne history

of an anti-VEGF treatment (Le., is anti-VEGF naive) and/or no history of an AMD treatraent,

223. The method of any of any of tems 200 to 222, wherein gpon or after completion of one
treatment period a new implant according to any of Rems 1 o 199 is administerad 1o the patient,
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224. The method of item 223, wherein a new implant is administered about & months, or about 8
months, or about 12 months after administration of the preceding implant.

225. A sustained release hiodegradable ocular implant according to any of items 1 to 199, for use in
a method according to any of items 200 to 224,

226, Use of & sustained refease biodegradable orular implant according to any of items 1 to 199, for
the preparation of a madicament foar use in 3 method according to any of iems 200 ta 224,

227, A method of manufacturing the sustained release biodegradable ccudar implant according to
any of tems 1 to 199, the method comprising the steps of forming a hydrogel comprising a polymer
network and TKI particies dispersed within the hydrogel, shaping the hydrogel and drying the
hvdrogel,

228. The method of item 227, wherein the polymer network 5 formed by mixing and reacting an
electrophilic group-containing multi-arm polyroer {such as FEG) precursor with a nucleophilic group-
containing multi-arm polymer (such as PEG) precursor or another nucleophilic group-containing
crosshinking agent in a haffered solution in the presence of TKI particles, and aflowing the mbdure

to get to form the hydrogel.

229, The methoed of item 227 or 228, comprising shaping the hydrogel by means of casting the
mixture into 8 tube or mould prior to complete gelling of the hydrogel.

230, The method of any of items 227 1o 229, comprising casting the mixturs into a tube to fam a
hvdrogel strand prior 1o complete gelling of the hydrogel, drying the hydrogel strand and cutting
the strand,

231, A method of manufacturing the sustaingd release biodegradable ocidar implant according
any of tems 1 to 199, the method compwising melt sxtruding, reactive exdrusion, 3D printing or
injection molding a composition comprising polymer or pofymer fsuch as PEG) precursor and TKI to

form the implant,

232, The method of item 231, comprising feeding the palymer or polvmer precurser and the TKT into
an extruder, forming the composition comprising the polymer or polymer precursor and axitinib in
the extruder, and extruding a strand of the composition.

233,  The method of tem 232, wherein the polymer or polyroer precursor and the TKT are fed to the
extruder separately, or are pre-mixed prior to being fed to the extruder,
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234, The method of any of tems 231 to 233, wherein the extrusion is performed at a temperature
from about 57 °C to about 200°C, or from about 65 °C to about 150 °C, or from about 70°C to
about 90°C,

235, The method of any of itams 231 to 234, wherein the extrusion is performed in a solvent.

236, The method of Hem 235, wherein the solvent is present in less than about 30% by weight
{wefw), or 10% by weight {w/w}, and the solvent is sither an agueous solvent (such as water) or a

no-aguesus solvent {such as a natural or synthetic oit).

237. The method of any of items 231 to 234, wheveln the sxtrusion is performed in the absence of

a solvent.
238. The method of item 237, wherein the extrusion is performed in the absence of water,

238, The method of any of tems 231 10 238, further comprising the steps of cooling the strand,

curing the strand, stretching the strand, and/or drying the strand.

240, The method of tem 238 gr 2398, whergin the extrusion is performed in the absence of water,
and the curing comprises exposing the extruded composition to moisture and/or elevated
temperature.

243, The msthod of item 248, wherein the nuciecphilic cross-tinking agent is a nugleophilic graup
containing salt, such as an amine or mulii-amine salt, and the polymer network forms by means of
crosslinking of the polymer precursors duning ouing in 2 molst atmosphere,

282, The method of any of ftems 239 to 241, wherein the curing is performed for a period of at least
(.5 hours, or at feast 1 hour, or at least 2 hours.

243, The method of any of ftems 239 to 242, wherein the curing is performed at a temperature that
is highey than amblent temperature, such as a temperature from about 25 to about 50 °C, or from
about 30 to about 40 °C.

244, The method of any of tems 238 to 243, wherein the curing is performed i an atmosphere of
at least 50% relative humidity (RH), or at least 60% RH, or at least 80%, or at least 30% RH, or at
98% RH.

245. The method of any of iftems 227 1o 244, further comprising stretching the hydrogel strand in

the longitudinal direction prior (o or after drying the hydrogel {wet stretching or dry stretching).

246. The method of item 245, wherein the stretch factor is in the range of about 1 to about 10, or
about 1 to about 6, or about 1 to about 4.5, or about 1.3 to about 3.5.
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247. The method of any of items 227 0 246, wherein the strand is cut into implants of the desired

length, the iraplants are dried and packaged, such as individually packaged, e.q. into foll pouches.

248, The methad of any of items 227 1o 247, whersin the implants are sterilized, such as by gamma
radiation.

249, The method of anv of items 227 to 248, wherein the method is performed under conditions of
essentially no ar only fittle UVivisual linht exposure,

250. The method of manufacturing the sustained releass biodegradable ocular implant according to
any of items 227 to 248, the method comprising combining at feast 2 filaments, and heating,

stretching and twisting them to form one twisted composite strand,

251, The method of manufactiring the sustained release bipdegradable ocular implant according to
ttern 250, comprising combining at least 3 or at least 4 flaments, andfor up to 20, or up o 15

flaments.

252.  The mathod of manufacturing the sustained release biodegradable ocular implant according to

itern 251, comprising combining from 2 to 8, or from 3 to 7 filameints,

253, The method of manufacturing the sustained release biodegradable ocular implant according to
any of items 250 1o 252, wherein the numbsr of twists per cm is 2t least about 1 or at least about
2, or & at lsast about §, or is at least about 8, or is &t feast about 10 and/for is up to about 20, or
up ta abaut 15,

254, The method of manufacturing the sustained release biodegradable ocular implant according to
any of items 250 to 253, wherein the composite diameter of the twisted composite strand in #is
dried state is from 0.2 to 0.5 mm, such as from 0.3 to 0.4 mm, or from 0.33 to 0.38 mm.

285,  The method of manufacturing the sustained release bicdegradable ocular implant according to
item 254, wherein the diameter of the individual filaments in the dried state is tess than .3 mm, of
tess than (.25 mm, or less than §.2 mm, or less than 0.15 mm.

286, A kit comprising one or inore sustained release biodegradable ochlar implant(s) of any of iters

1 to 199 and one or more needies for irjection, wherein each implant is loaded in a needie,

257. The kit of item 256, wherein the needle is & hypadermic needie.
258, The kit of e 256 or 257, wherein the needle is suitable for injection info the eye.

259, The kit of #em 258, wherein the needie is suitable for injection into the vitreous humor,
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2680, The kit of any of items 256 to 259, wherein the needie(s) have a gauge size of from 20 to 30,

or from 2510 27,

261,  The kit of any of tems 256 to 360, wherein the lumen of each needle is occluded by a material
that is solid at room tenperature and soft or liquid a1 body temperatire.

262, The kit of any of Rems 256 {u 261, further comprising one or more injection device(s), wherein
gach neadle is pre-connected or is not wre~connected 10 an injection device,

263, A method of increasing the release rate andfor the average release rate and/or the released
amount of total TKI contained in an ocular implant and/or the released share of the total TKI

contained in the implant or the total TKI released from an implant in a certain period of time.

Z64., The mathod of item 263, comprising increasing the solubllity of the TKI contained in the implant
andfor increasing the hydrated surface area of the implant.

265, A& method of treating an ocular disease in a patient i need thereof, wherein the
treatment comprises injection of @ sustained release biodegradable ocular implant into the
vitreous humor of ap eye of the patient in need of treatment, wherain the implant comprises 3
hydrogel and TKI (such as axitinib) particles dispersed within the hydrogel, and wherein the
implant releases TKI inte the vitrenus, wherein the cumulative amount of TKI released prior to
the bindegradation of the hydrogel Is higher than the amount of TKI being terminally released
upon biodegradation,

2686, The methad of item 265, wherein the TKI is axitinib, and the amount of axitinib being
released upon bodegradation of the hydrogel is less than about 200 ug, such as less than about
150 pg, such as about 130 pg or less, or about 100 g or less, or the terminal amount of axitinib
being released upon final biodegradation of the hydragel is fron about 50 o about 200 (g, such
as from about 100 to about 170 pg, such as from about 110 to about 150 g,

267, The method of tem 265 or 266, wherein the maxdmum TKI concentration in ocular
tissue {Geax) reached prior 1o the biodegradation of the hydrogel is within +/- 50%, such as
within /- 30% of the concentration of TKI deliverad 1o that ocular tissue upon biodegradation.

268, The method of any of items 265 to 267, wherein the tmw of TKI in an ocular tissue is
garlier than about 6 months, such as earlier than about 3 mionths, such as earlier than about 4
mornths, such as at about 3 months, or earlier than about 3 months, such as earlier than about
2 months after injection of the implant into the eye of a non-human primate, such as a monkey,
such as a Cynomolgus monkey.
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269. The method of any of tems 265 to 267, wherein the twer of TKI in an ooular tissue is
earfier than asbout & months, such as at about 5.5 months or earlier, or earlier than about 5
mionths, such as earfier than about 4 months, such as at about 3 months or earlier than about
3 months, such as earlier than about 2 months, such as earlier than about 1 month after injection

of the implant into the eye of a rodent, such as a rabbit, such as a Dutch Belted rabbit.

270, The method of amy of items 265 10 267, wherain the tue ofF TKI in an ocular tissue is
earhier than about 9 months, such as savlier than about 8 months, such as earlier than about 7
months, such as earlier than aboul & months, such as sarlier than about 5 months, such as

earlier than about 4 months after injection into the eye of a human patient.

271, The method of any of items 265 to 270, wherein the implant contains axitinib polymorph
¥ in an amount of from about 300 1o about 650 ug, such as from about 360 g to about 562.5
1, such as from about 380 to about 520 wy axitinil, such as from about 400 to sbout 500 pg
axitinib, such as from about 420 to aboot 480 pg axitinib, such as about 450 pg axitinib, wherein
the axitinid polymorph 1V is present in the implant as particles dispersed in a hydrogel (such as

a PEG hydrogel), wherein the particles ave optionally micronized.

272 A method of treating an ocular disease i a patient in need thereof, wherein the
treatment comprises injection of a sustained release blodegradable ocular implant into the
vitrepus humor of an eye of the patient in need of treatment, wherein the implant comprises a
hydragel and TKI {such as axitinib) particles dispersed within the hydrogel, and wherein the
implant delivers & concentration of the TRI to an ooular tissue,

wherain the tme OF TKI in that tissue is sarlier than the twe: achieved with a comparative implant
and/or wherein the maximum concentration of TKI delivered to that tssue prior to final
biodegradation of the hydroge! is higher than the maximum concentration of TKI delivered by
a comparative implant,

wherein the comparative implant contains the TKI in a total amount of within +/- 10%, such as
within +/- 5% of the total amount of the TKI contained in the sustained release biodegradable
ocutar implant and differs from the susteined release biodegradable ocular implant in that (such
as only in that) the comparative implant containg the TKI in a form that has a lower soluhility
as measured in PES at a pH of 7.2 to 7.4 and 37 °C after five days of incubation than the form
of the TKI contained in the sustained release biodegradable onular implant, and wherein the
comparative impiant has a surface area of within +/-20%, such as withins +/- 10% of the surface

area of the sustained release biodegradable ocalar implant.
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273, The method of item 272, wherein the sustained release biodegradable ocular implant
contains a different polymorphic form of the same TKI from the polymorphic form of the TKI
contained in the comparative implant,

274, The method of term 272 or 273, wherein the comparative implant contains a form of
axitinib having a solubifity of below 0.3 pg/ml as meessured in PES at a pHof 7.2 to 7.4 and 37
*C after five days of incubation, and the sustained release bivdegradable ocular implant contains
a form of axitinils having a solubility of at least (1.3 pa/mi, such as at least (.4 po/mb a8 measured
in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation.

275, The method of any of items 272 to 274, wherein the sustained release biodegradable
ocutar implant contains axitinib polymorph IV, and the comparative implant contains axitinib
polymorph SAB-L

278, The method of any of items 272 to 275, wherein the tme OF the TXY provided by the
sustained release biodegradable ocular implant in the reting andfor choroid i ot least about 3
month earlier, such as at least about 2 months earlier than e of the TRY in the reting and/or
choroid provided by the comparative implant.

e iy A& method of treating an ocular disease in a patient in need thereof, wherein the
treatment comprises injection of a sustained release biodegradable ocular implant into the
vitrepus humor of an eye of the patient In need of treatment, wherein the implant comprises a
hydragel and TKI {such as axitinib) particles dispersed within the hydragel, and wherein the
implant provides for substantially zero-order release of the TKI for at least one month, such as
at least two months, such as at least three months, such as at least four months, such as at
feast five months,

278, A method of treating an ocular disease in a patient in need thereof, wherein the
treatment comprises injection of a sustained release biodegradable ocular implant into the
vitreaus humor of an eye of the patient in need of treatment, whergin the implant comprises a
hydroget and TKI (such as axitinib) particles dispersed within the hydrogsl, and whergin the
amount of 8 terminal release of the TKI upon biodegradation of the hydrogel is not higher or not
substantially higher than the cumulative amount of TKI released by the implant prior to

biodegradation when the implant is still intacl.

279, A methad of treating an ooular disease in a patient in need thereof, wherein the
treatmert comprises injection of & sustained release biodegradable ocular implant into the
vitreous humor of an eye of the patfent i need of treatment, whereln the implant comprises a
hydrogel and THT {such as axitinib) particdes dispersed within the hydroged, and wherein the

concentration of TKI in an ocular tissue provided in a terminal release upon biodegradation of
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the hydrogel is not higher, or not substantially higher, such as no more than about 25% higher,
such as ao more than about 10% higher, than the maximum concentration of TKI in the ocular
tissue provided by the implant at any time after injection and prior to biodegradation when the
implant is still intact,

280, The method of the preceding item 279, wherein an increase of the concentration of TKI
in the ocular tissue provided by a termingl release of TKI upon biodegradation of the hydrogel
s no move than about 110%, sach as no more than about 1009, such a5 no more than about
80%, such as no more than about 30%, such as no more than about 20%, such as not more
than abort 10% of the maximoam concentration of TKI in that ocular tissue reached at any time

prior to said terminal release.

281, A methogd of treating an ocular disease in @ patient in need thereof, whergin the
treatmant comprises injection of a sustained release biodegradable ocular implant into the
vitreaus humaor of an eye of the patient in need of treatment, wherein the implant comprises a
hydrogel and TKE (such as axitingh) particles dispersed within the hydrogel, and wherein 3
terminal relsase of the TKT upon blodegradation of the hydroged is less than the terminal release
of TKI from a comparative implant upon its bicdegradation, whereln the comparative implant
contains the TKI in a total amount of within +/- 10%, such as within +/- 5% of the total amount
of the TKI containad in the sustainet! release biadegradable acular implant and differs from the
sustained release blodegradable ocular implant in that (such as only in that) the comparative
tmplant contains the TEI in a form that has a ower solubility as measured in PBS at a pH of 7.2
to 7.4 and 37 *{ after five days of incubation than the form of the TKI contained in the sustained
release blodegradable ocular implant, and wherein the comparative implant has a surface area
of within +/-20%, such as within +/- 10% of the surface area of the sustained release

bindegradable ocular implant.

282, A method of treating an ocular disease in a patient in need thereof, wherein the
treatment comprises infection of a sustained release bipdegradable ocular implant into the
vitreaus humor of an eye of the patient in need of treatmaent, whergin the implant comprises a
hydrogel and TKI (such as axitinib) particles dispersed within the hydrogsl, and whergin the
implant provides for a higher Crae 0F the TKI it an ocudar tissue than the Cee of the TKI a3
provided by a comparative implant, prior to hindegradation of the hydrogel, wherein the
cornparative implant containg the TKY in 2 total amount of within +/- 10%, such as within +/-
% of the total amount of the TKI contained in the sustained release biodegradable ocular
implant and differs from the sustained release biodegradable ocular implant in that {such as only
iy that) the comparative implant contains the TKU in a formy that has a lower solubifity as
measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation than the form of
the TKI contained in the sustained release biodegradable ocular implant, and whersin the
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comparative implant has a surface area of within +/-20%, such as within +/- 10% of the surface
area of the sustained release biodegradable ocular implant.

283, A method of treating an otular disease in a patient in need thereof, wherein the
treatment comprises infection of 3 sustained release hiodegradable ocular implant into the
vitreous hunor of an eye of the patient in nead of treatmeant, wherain the implant comprises a
hydrogel and TKI (such as axitinib} partides dispersed within the hydrogel, and whersin the
implant provides far an earlier e of the TKI in an ccular tissue than the twe of the TKI as
provided by & comparative implant, wherein the comparative implant contains the TKI in a total
amount of within +/- 10%; such as within +/- 5% of the total amount of the TKI contained in
the sustained release biodegradable ocular implant and differs. from the sustained release
bindegradabde ocular implant in that {such as only in that) the comparative implant contains the
TKI in a form that has & bower solubility as measured in PBS at a pH of 7.2 to 7.4 and 37 *C after
five days of inculratinn than the form of the TKI contained in the sustained release bindegradable
ocutar impdant, and whereln the comparative implant has a surface area of within +/-20%, such
as within +/~ 10% of the surface area of the sustained release blodegradable ocular implant.

284. The method of any of items 267 1o 276, 279, 282, and 283, wherein the ocular tissue
is the retina or the choroid,

285, The method of any of items 267 to 284, whergin the TKI is axitinib.

2886, The method of item 284 or 285, whergin the TKI concentration in the ocular tssue is
measured in the retinag of a non-human primate, such a monkey, such as a Cynomoigus monkey.

287. The method of any of ftems 267 to 286, wherein the TKI contained in the sustained
release bicdegradable ocular implant has a solubility of 0.3 pg/mib or greater as measured in
phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation
and/or has a higher solubility than axitinib polymorph SAR-1

288, The methad of any of items 267 to 287, wherein the TKI contained in the sustained
release biodegradahle ocudar implant is a form of axitinih that has the same or a higher solubiiity
than axitinib polymorph IV.

289, The methogt of any of items 267 to 288, wherein the TKI contained in the sustained

release biodegradable ocudar rsplant & axitinib polymorph IV,

290, The method of any of items 272 to 276 or 2B1 to 289, wherein the TKI contained in the
comparative implant has a solubility of lower than 0.3 pg/mi. as measured in phosphate-buffered
sating (PBS) ata pH of 7.2 to 7.4 and 37 °C after five days of incubation.
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291. The method of any of tems 272 to 276 and 281 to 290, wherein the TKI contained In

the camparative implant is axitinib polymorph SAB-1.

292, The method of any of tems 265 10 281, wherein the sustained release bindegradabile
ccular implant containg a dose of axitinib of fram about 200 1o about 800 pg, such as from about
300 to about 600 ug, such as from about 350 to about 550 ug, such as from about 380 to about
520 ng, such as from about 420 to about 480 ng, such as from about 400 1o about 500 pg, such
as about 450 pg.

293, The method of any of items 265 1o 292, wherein the hydrogel of the sustained release
biodegradable ooular implant biodegrades within about 8 to about 9 months after injection into

a haman eye,

294, The method of any of tems 265 to 293, wherein the hydroge! of the sustained refease
hicdegradable ocular implant biodegrades within about 5 to aboul 6 months after injection into

a monkey eve, such as a Cynomolgus monkey eye,

205, The method of any of ikems 265 to 294, whergin the hydrogel of the sustalned release
biodegradable poular implant biodegrades within about 4 to about 5 months after injection into
g rodent eve, such as & rabbit eye, such as a Dutch Belted rabbit eve.

2986. The method of any of tems 265 to 295, wherein the ocular disease involves vascular

teakage and/for neovascularization.
297, The method of any of Tems 265 to 296, wherain the ocular disease is a retinal disease.

298, The method of auy of items 265 to 296, wherein the ocular disease is. Chorgidal
Necvascularization, Diabetic Retinapathy, Diabetic Macular Edema, Retinal ¥ein Qoclusion, Aoute
Macular Neuroretinopathy, Central Sgrous Chororetinopathy, and Cystoid Macular Edema;
wharein the ocular dissase s Acute Multifocal Placoid Pigment Epitheliopathy, Behcet’s Disease,
Birdshot Retinochoroidopathy, Infectious (Syphilis, Lyme, Tuberculesis, Toxoplasmosis),
Intermediate Uveitis (Pars Planitis), Multifocal Chovoiditis, Multiple EBEvanescent White Dot
Syndrome (MEWDS), Ocular Sarcoidosis, Posterior Scleritls, Serpignous Choraiditis, Subretinal
Fibrosis, Uveitis Syndrome, or Vogt-Koyanagi-Harada Syndrome; wherein the acular disease is a
vascular disease or exudative diseases, intluding Coat's Disease, Parafoveal Telangieciasis,
Papiiiophiebits, Frosted Branch Angitls, Sickie Cell Retinopathy and other Hemoglobinopathies,
Angicid Streaks, and Familial Exudative Vitreoretinopathy; or wherein the ocular disease results
from trauma or surgery, induding Sympathetic Ophthalmia, Uveitic Retinal Disease, Retinal
Detachment, Traums, Photodynamic Laser Treatment; Photocoagudation, Hypoperfusion Buring

Surgery, Radiation Retinopathy, or Bone Marow Transplant Retinopathy.
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299. The method of any of items 265 to 296, whereln the ocular disease i age-related
macudar degeneration (AMD).

300, The method of any of Hemx 265 1o 299, wherain the ocular disease s neovascular age-
related macular degeneration {AMD).

301. The method of any of items 265 to 295, wheraln the ocular disease is diabetic

retinopathy (DR}

302, The method of any of ftems 265 to 295, wherein the ocular disease is diabetic macular
edema (DME).

303, The method of any of iterms 265 to 295, wherein the ocular disease is retinal vein
peclusion (RVG).

364, The method of any of tems 265 1o 303, wherein the patient is a8 human patient,

305, A method of treating an ocular disease in a patient in need thereof, wherein the

freatment comprises injection of & sustained release biodegradable ocular implant into the
vitreous humor, wherein the sustained release biodegradable ocular implant comprises a
hydrogel and TKI (such as axitinib) particles dispersed within the hydrogs!l, and whergin the
treatment is characterized in that the geometric mean concentration {in ng/g) of the TKI in an
ocular fissue s higher at week & after injection of the sustained release biodegradable ocular
implant as compared to the geometric mean concentration {in ngfg} of the TKI in that ooular
tissug at week 6 after injection of a comparative implant, wherein the comparative implant differs
from the sustained release biodegradable ocular implant only in that the solubility of the tyrosine
kinase inddbitor in the comparative implant is lower s measured in PES atapH of 7.2 to 7.4 and
37 °C aftey five days of incubation.

306. A methad of treating an onular disease in a patient in need thereof, wherein the
treatment comprises infection of & sustained release biodegradable ocular implant into the
vitreous humor, whereln the sustained release blodegradsble oculer implant comprises a
hydrogel and TXI (such as axitinib) particles dispersed within the hydrogel, and wherein the
treatment is characterized in that the sum of the geometric mean concentrations (in ng/g} of
TKI determined in an ocular tissue at week &, week 13, and week 34 after injection of the implant
is higher than the sum of the geomelric mean concentrations {in ng/g) of TKI determined at
week 6, week 13, and week 24 after injection of a comparative implant, wherain the comparative
implant differs from the sustained release biodegradable oaular implant only in that the solubility
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of the tyrosine kinase inhibitor in the comparative implant is lower as measured in PBS at a pH
of 7.2 1o 7.4 and 37 °C after five days of incubation.

307. The method of any of items 305 and 308, wherein the subject is a rabbit, such as a

Dutch Belterd rabbit,

308. & method of treating an ocular disease in a patient in need thereof, wherein the

treatment comprises injection of a sustained release bicdegradable aotar implant into the
vitreous humaor, wherein the sustained release biodegradable ocudar implant comprises a
hydrogel and TKE {stch as axitinib) particles dispersed within the hydrogel, and wherein the
treatment s characterized in that the geometric mean amount (n pg) of the TKI in the vitreous
humor (which incdludes the amount of the TKI in the sustained release biodegradable ocular
implant residing in the vitreous humor after injfection} Is lower at any time point selected from
3, & or 9 months after implant injection as compared 1o the geometric mean amount {in ug) of
the TKI in the vitreous humor at the respective time point selected from 3, 6 or 9 months after
injection of a comparative implant, wherein the comparative implant differs from the sustained
release biodegradable ocular implant only in that the solubility of the tyrosine kinase inhibitor in
the comparative implant Is lower as measurad in PBS at a pH of 7.2 1 7.4 and 37 °C after five
days of incubation,

308, A method of treating an ocular disease in 3 patient in need thereof, wherein the

treatment comprises injection of a sustained release biadegradable acudar Implart into the
vitreous humor, wherein the sustained release bicdegradable ocular implant comprises a
hysdroget and TKI {such as axitinib) particles dispersad within the hvdrogel, wherein the sustained
release biodegradable ocular implant comprises & total amount of TXI, and wherein the
treatment is characterized in that the elimination rate (in pg /day) of the TKI from the vitreous
humor at any time point selected from 3 or 6 months after implant injection is higher as
comparad to the elimination rate {in po/fday) of the TKI from the vitreous humor at any tme
point selected from 3 or & months after njection of a comparative implant, wherein the
comparative implant differs from the sustalned release bindegradable ocular implant only in that
the solubility of the tyrosine kinase inhibitor in the comparative implant is lower as measured in
PBS at a pH of 7.2 to 7.4 and 37 2C after five days of incubation, and whergin the elimination
rate is calculated by dividing the difference between (i) the total amount of TKI and the
remaining geometris mean TKI amount in the vitreous humor {which includes the amount of TKI
contained in the implant residing in the vitreous humor) determined at 3 months, or (i) the
difference between the remaining geometric mean TKI amount in the vitreous humor determined

at 3 months and the remaining geometric mean TKI amount in the vitreous humor determined
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at & months, by the number of days elapsed in the respective time period, wherein the time
periad is () from @ o 3 months or (i) from 3 to 6 months,

310, The method of any of tems 305 to 309, wherein the comparative implant differs from

the sustained release bindegradable ocudar implant only in that
{a} the soiubility of the TKI in the comparative implant is lower gs measured in PBS at a pH
of 7.2 to 7.4 and 37 °C after five days of incubation,
{k) the surface area of the compargtive implant differs by no mave than 5%, and
) the total amaurit of the TXI contained in the comparative Implant differs by no more
thar 5%.

311 The method any of items 305 to 309, wherein the comparative implant differs from the

sustained release biodegradable ocular mplant only in that
{a) the solubility of the TKLin the comparative implant is lower as measured in PBS at & pH
of 7.2 to 7.4 and 37 °C after five days of incubation,
o the total amowunt of the TKI contained iy the comparative implant is at least 1.5 tmes
higher, and
{¢) the surface area of the comparative implant differs by no more than 10%.

312, The method of any of items 305 to 309, wherein the comparative implant differs from

the sustained release biodegradable ocular implant only in that
{a) the solubility of the TKT in the comparative implant is lower as measured in PBS at a pi
of 7.3 to 7.4 and 37 °C after five days of incubation,
(b} the surface area of the comparative implant differs by no more than 10%, and
{¢} the total amount of the TKI contained in the comparative implant s at least two times
higher.

313, A methed of treating an oculer disease in a patient it need thereof, whereinn the

treatment comprises infection of a sustained release bicdegradable ocular implant into the
vitreaus humor, whereln the implant comprises a hydrogel and TKI {such as axitinib) particles
gdispersed within the hydrogel, whersin the sustained release biodegradable ocular implant
comprises a total amoont of TKI, and wherein the treatment is characterized in that the
glimination rate (in ug /day) of the TKI from the vitreous humor is substantially the same at 6
manths after implant injection as compared to the elimination rate {{in pg /day) of the TKI from
the vitrepus humor at & months after injection of a comparative implant, wherein the
comparative implant differs from the sustained release biodegradable ocular implant only in that
{a) the solubility of the TKin the comparative implant is lower as measured in PBS at a pH
of 7.2 1o 7.4 and 37 °C after five days of incubation,
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{) the total amount of the TKI contained in the comparative implant is at least 1.5 times
higher, and

{¢} the surface area of the comparative implant is at least 2.5 times higher,

whereln the elimination rate s calculated by dividing the difference between the remaining
geometric mean TKI amount in the vitreous humor determined at 3 months and the remaining
geometric mean TKI amount in the vitreous humor determined at 6 months by the number of
days elapsad in the time period from 3 to 6 months,

314. The method of any of ltems 308 to 313, wherein the subject is a non-human primate,
such s a monkey, such as a Cynomaigus monkey.

315 The method of any of tems 305 tc 307, wherein the ocular tissue is the retina or the
choraid.

316, The method of any of tems 305 to 315, wherein the TKI is axitinib,

317 The method of any one of ftems 305 o 316, wherein the sustained release

biodegradable ocular implant comprises axitinib polymorph IV and the comparative implant
comprises axitinib polymorph SAB-L.

318, The miethod of any of ftems 200 o 224 or 265 10 317, comprising injecting a sustained
release bicdegradable coular implant according t any of tems 1 1o 199 into the vitraous humar,
wherein the treatment results in inhibition, prevention or substantial prevention/delay, or
reduction of VEGF-induced refinal vasoular leakage during the treatment period.

318. The method of item 318, wherein the treatment results in inhibition, prevention or
sustantial prevention/delay, or reduction of VEGF-induced retinal vascular Jeakage for at least
up o about 1 month, such &s at least up to about 2 months, such as at least up to about 3

maonths after injfection of the iraplant,

320. The method of any of items 318 and 319, wherein the treatment is characterized in that
VEGF-induced retinal vascular leakage is inhibited, reduced or delayed/prevented during the
treatment period as comparad to the VEGF-inducad retinat vascular leakage induced during the
sams time pericd after administration of an anti-VEGF agent, wherein the anti-VEGF agent is

bevacizumab, ranibizumab, faricimab, of aflibercept.

321 The method of any of items 318 fo 321, wherein the freatment is characterized in that
VEGF-Induced refinal vascular leakage is reduced or delayed for at least up to about 1 month,
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such as at least up 1o about 2 months, such as at feast up to about 3 months after injection of
the implant as compared to the VEGF-induced retinal leskage in the respective same peried afler
administering bevacizumab, as measured in a VEGF challenge study in a rabbit {such as Dutch
Belted rabbit}, the study comprising intravitreal Injection of a sustained release biodegradabie
ocular implant comprising from about 300 to about 650 pg, such as from about 360 pg to about
562.5 pa, such as from about 400 to about 500 yg, or about 450 ug, of TR (such as axitinib) to
an eye of 3 rabhit, wherain the rabbit is thereafter also administerad 1 pg of VEGF to the aye at
least three Umes over a period of 3 months, compared to the administration of 50 gl of 25
mg/mb bevacizumat (Avastin} under the same conditions including the VEGF challenges.

322 The method of any of items 318 10 321, wheréin the treatment is characterized in that
VEGF-induced vascular leakage is reduced after administration of the implant for a longer period

of time than after administration of bevacizumat,

323, A method of treating neavascular age-related macular degeneration (AMD) ina patient,
the method comprising administering a sustained release blodegradabie ccular implant according
to any of items 1 to 199 to the vitreous humor of a patient’s eye that is In need of such treatrent,
wherein the patient has a diagnosis of exira-foveal choroidal neovascularization (CNV) or
subfovest nepvascularization (SFNV) secondary to neovascular AMD,

324. The method of item 323, wharein one sustained release bicdegradable ocular implant
is injected per eye for a treatment period of at least § months.

325, The method of item 323 or 324, wherein the duration of the treatment periad s from 9
maonths to 12 or 13 months .

326. The method of any of items. 323 to 325, wherein prior to the administration of the

sustained release biodegradable ocular implant an anti-VEGF agent is administered.

327. Thea method of tem 336, wheraln an anti-VEGF agent is administered at feast ance prior
to the administration of the sustained release biodegradable ocudar implant, such as at lgast
once per month for at least 1 month, or at least 2 months, or at least 3 months prior to the
administration of the sustained release biodegradable ocular implant.

328, The methad of any of items 323 to 327, wherain prior to the treatment with the
sustained refease bicdegradable ocular implant the patient has been treated at least once or has

been treated repeatedly with an anti-VEGF agent.
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329, The method of any of items 323 to 328, wherein prior to the treatment with the
sustained release bindegradable poular implant the patient has been treated {e.g. monthly) with
an anti-VEGF agent for at igast 2 months.

330. The method of any of items 323 to 329, wherein the patient’s last treatment with an
ant-VEGF agent prior to the injection of the sustained release biodegradable ocular implant was
at least one month, or was about one month, prior to the injection of the sustained release
hiodegradable ocular implant.

331. The method of any of items 265 to 330, wherein the patient is an anti-VEGF responder.

332. The method of any of tems 323 to 331, wherein after the injection of the sustained

release biodegradable ocular implant no further anti-VEGF agent is administered.

333. The method of any of lems 326 to 337, wherein the anti-VEGF agent is selected from
bevacizumab, ranibizumab, faricimab, and aflibercept.

334. The method of any of items 326 to 332, wherein the anti-VEGF agent is bevacizumab,
335. The method of any of tems 326 to 332, wherein the anti-VEGF agent is affibercept.
336. The method of any of iterns 326 to 335, wherein gne aiflibercept dose administered at

any time prior to the administration of the sustained release biodegradable acular implant is 2
mg aflibercept.

337. The method of any of items 323 to 336, wherain the treatment with the sustained
release biodegradable ocular implant maintaing or essentially maintaing visual acully during the
treatment period.

338, The method of any of tems 323 to 337, wherein the treatment with the sustained
release hiodegradable goular implant prevents or essentially prevents a reduction in visual acuity

during the treatment periad.

338, The method of any of tems 323 to 338, wherein the treatmeant is characterized in that
the patient experiences a loss of 15 ETDRS letters of BOVA or less than 15 ETDRS letters at @
months, or during the pericd of 9 months, after injection of the implant as compared o the
baselinie valug, or wharein the treatment s characierized in that the palient expeariences an
increase, such as an increase of 15 ETDRS letters, of BOVA or more at 9 months, of during the
period of 9 months, after injection of the implant as comparead 1o the baseline value,

340. The method of any of tems 323 1o 339, wherein the treatment is characterized in that
the patient experiences a loss of 15 ETDRS letters of BCVA or less than 15 ETDRS fetters at 12
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months, or during the period of 12 months after injection of the implant as compared to the
baseline value, or wherein the treatment Is characterized in that the patient experiences an
increase, such as an increase of 15 ETORS letters, of BOVA or move at 12 months, or during the
periad of 12 months, after Injection of the implant as compared o the baseline value.

341, The methad of any of itams 323 to 339, wherein the treatment Is characterized in that
the patient experiences a loss of 15 ETDRS Ietters of BOVA or less than 15 ETDRS lefters at
maonths or at 12 maonths, or during the period of 9 months or 12 months, after injection of the
implant as cormparad 1o the haseline value, with no or no more than one rescue medication

administration,

342, The method of any of items 323 to 341, wherein the treatment prevents or essentially

prevents an increase in the central subfield thickness (CSFT) during the treatment period.

343. Tha method of any of Rems 323 to 342, wherein the treatment provides for a8 C8FT
increase of no more than 75 pm, such as no more than 50 um during the treatment period as
comparad to the baseline CSFT value,

344, The method of any of items 323 to 343, wherein the freatment provides for g CSFT
increase of no more than 75 um, such as no more than 50 ym at 9 months, or during the period
of @ months, or at 12 months, or during the period of 12 months, after injection of the implant
as gompared 1o the baseline CSFT value,

345, The methad of any of items 323 to 344, whergin the USFT of the patient’s treated eye
is 350 pn or less at 9 months or at 12 months after injection of the implant

346. The method of any of items 323 o 349, wherein the sustained release hiodegradabla
ocular implant comprises a TKI that has a solubility of at least 0.3 pg/mbl a5 measured in

phosphate-buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C aftey five days of incubation.
347. The method of any of iterns 323 to 346, wherein the TKY is axitinib.

348. The method of any of items 323 to 347, whersin the TR comprises or is axitinib
potymiorph IV,

349, The methad of any of items 323 10 348, wherain the sustained release biodegradable
ocular implant contalns a dose of axitinib of from about 300 to about 650 ug, such as from about
350 to sbout 550 vy, such as from about 380 to about 520 py, such as from about 400 to about
560 pg, such as from abaut 420 to about 480 pg, such as from about 400 to about 500 ug, such
as about 450 pg axitinib.
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350. The method of any of items 323 to 349, whareln the sustained release bicdegradable
ocutar implant has in #s dry state {prior to injection] a length of less than about 11 mm, and a
width of from about 0.3 to about 0.4 mm, or of about 0.4 ma

351. The method of any of kemy 323 1o 350, wherein the sustained refease biodegradable
ocular implant has in its hydrated state (after 24 hours in PBS at a pH of 7.4 at 37 °C) a length
of less than about 11 mm, or of about 10 mm or less, and a width of about 2 mm or less.

asa The method of any of items 323 to 351, wherein the sustained release biodegradable
ocular implant has in its dry state {prior to injfection) a width of about 0.33 to about 0.36 mm,
and i its hydrated state a length of about B to about 10 mn.

353. The method of any of kems 323 t0 352, wherein the sustained release biodegradatde

ocular implant is cylindrical or essentially cvlindrical,

354, The methad of any of ltems 323 o 352, wherain the sustained release biodegradable

ooular implant is non-cylindrical.

355, The method of any of items 323 to 354, wherein the sustained release bicdegradable
ocular implant comprises axitinib polymorph IV particles dispersed in g PEG hydrogel network
formed by arosslinking 4a20kPEG-SAZ and 8a20KkPEG-NH, precursors.

a56. The method of any of items 323 to 355, wherein the sustained release biodegradable
ceular implant comprises axitinib polymorph IV particles dispersed in a hydrogel, wherein the
implant comprises axitini polymorph IV in an amount of from about 300 1o about 850 pg, such
as from about 360 g to about 562.5 g, such as from about 400 pg 1o about 580 pg, such as
ahout 450 pg, wherein the implant has a composition on a dry basis in % w/iw)} of about 30 to
about 75% axitinib, about 20 to about 50% PEG units, and about 0.5 to about 15 % sodium
phosphate salt and on a wet basis (in % w/w) of about 5 to about 17% axitinib, about 4 to about
12% PEG units, and abott 0.2 to about 5 % sodium phosphate salt,
wherein the hydrogel comprises a PEG hydrogel network formed by grossiinking 4a20kPEG-SAZ
and Sa20kPEG-NH> units, wharein the implant in i3 dried state has a length of from 5 to 11
mm and a width of from 0.28 to 0.38 mim and/or in its hydrated state (after 34 hours in PBS at
a pH of 7.4 at 37 2C) has a length of from 5 t0 11 mm and a width of from 0.4 to 2 mm.

357. The method of any of items 323 to 356, wherein the sustained release bicdegradable
ptular implant comprises axitinibh polymorph IV particles dispersed in a hydrogel, wherein the
implant comiprises axitinib polymorph 1V in an amount of from abowt 300 to about 650 ug, such
as from about 360 pg t© about 562.5 pg, such as from about 400 1o to about 500 pg, such as
about 450 ug, wherein the implant has a composition on a dry basis (in % w/w) of about 54 to
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about 69% axitinily, a PEG hydrogel network formed by crosslinking about 17 to 26% 4320kPEG-
SAZ with about Bt about 13% Ba20kPEG-NHs, about 3 to about 5% dibasic sodium phosphate,
and about 1 1o about 3% monobasic sodium phosphate.

358, The method of 357, wherein the implant in its dried state has a length of from S mm to
11 mn and a width of frony 0.28 to 9.38 mm and/or in its hydrated state {after 24 hours in PBS
at a pH of 7.4 at 37 °C) has & length of from 5 to 11 mm and a width of from 0.4 to 2 mm,

359. The methad of any of tems 347 to 358, wherein the axitinib particles have a ¢80 particle
size of less than B um and & d50 particle size of less than 3 ym.

360. The method of any of tems 323 to 359, wherein the implant is obtainable by wet casting
and applying a streteh factor of from about 1 to abowt 3.

361, The method of any of tems 323 to 359, wherein the implant is obtainable by hot melt
extrusion.
362, A method of increasing the photostability of an active agent by dispersing active agent

particles in 3 hydrogel

363. The method of em 362, wherein the active agent is a TKL

384, The method of tem 383, wherein the active agent is axitinib,

365, Tne method of itern 364, wherain the active agent is axitiib polymaorph IV,

366. The method of any of items 362 to 365, wherein the bydrogel comprises & polymer

network comprising one or more units of polyatkylane glvcol, such as palvethylene ghycol (PEG),

367. The mathod of any of iterms 365 and 366, whereln axitinib polymorph 1V is comprised

in an implent according to any of tems 1 o 199,

368. The method of any of ftems 365 to 367, wherein the axitinib polymorph IV comprised
in the hydrogel and/or Implant contains at least about 10% less total impurities, such as at least
about 15% iess tota] impurities, such as at ipast about 20% less total impurities after exposure
to visibie light than axitinib polymorph IV in powder form after the same exposure time and at

the same exposure conditions.

369, The method of item 368, wherein exposure to visible light means exposure to light at
wavelength 380 to 700 nm, such as for at least 1 day, or for at least 2 days, such as for at least
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£.5 miflion fux bours/m®, such as for at least 1 million lux hours/m?, such as for at least 1.2
mitlion ux hoursfm?,

aro. The method of any of itéms 365 to 369, wherein the axitinib polymorph B comprised
in the hydrogel and/or implant contains at least about 10% less total impurities, such as at least
about 2% less total inmpurities, such as at least about 30% less totsl impurities, such as at least
about 40% less total impurities after exposure to UV light than axitinib polymorph IV in powder
form after the same eposurg tine and at the same exposure conditions.

371. The method of tem 370, wherein axposure to UV light means exposure to UV A light at
wavelength 315 to 400 nmv, such as for at least 4 hours, such as for at least 8 hours, such as for
at Jeast 10 hours, such as for at least 100 watt hours/m?, or for at least 150 watt hours/m?, or
for at least 200 watt hours/m®

372, A sustained release bicdegradable intravitreal implant comprising @ hydrogel comprising
crossfinked PEG units and axitinib polymorph IV in an amount of from about 360 pg to ahout
562.5 ug, or from about 405 ug to about 495 uy, such as about 450 ug.

373. A sustained release biodegradabie intravitreal implant comprising a hydrogel comprising
a PEG hydrogel network formed by crosstinking 4a20kPEG-SAZ and Ba20kPEG-NH: units and
axitinit pelymorph IV in an amount of fram about 300 4o about 658 yg, such as from about 360
ug to about 562.5 ug, or from about 405 yg to about 495 pg, such as aboat 450 yg.

374. A sustained release biodegradable infravitreal implant comprising a8 hydrogel and
axitinib, wherein axitinib particles ave dispersed within the hydrogel, wherein the implant
comprises axitinib polymorph IV in an amount of from about 300 to about 650 ug, such as from
about 360 pg to about 562.5 pg, such as from about 400 to about 500 pg, such as about 450
g, wherein the implant has a composition on a dry basis (in % w/iw) of abioit 20 to about 75%
axitinib form IV, about 20 to about 50% PEG units, and about 0.5 to about 15 % sodium
phosphate salt and on a wet basis {in % w/w) of about 5 to about 17% axitinib, about 4 t about
12% PEG units, and about 0.2 10 about 5% sodium phosphate salt, wherein the hydrogel
comprises a PEG hydroge! network formed by crosslinking 4a20kPEG-SAZ and Ba20kPEG-NHx
units, wherein the implant in its dried state has a length of from 5 to 11 mm and a width of from
0.2 t 0.4 mm, such as (.28 to 0,38 mm and in #ts hydrated state (after 24 howrs in PES ata pH
of 7.4 at 37 °C) bas a length of from 5 to 11 mm and a width of from 0.4 to 2 mm.

375, A sustainged release hiodégradable intravitreal implant comprising a hydrogel and
axitinib, wharein axitinib particles are dispersed within the hydrogel, wheraits the implant

comprises axitinib polymorph IV in an amount of from about 300 to about 650 g, such as from
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about 360 pg to about 362.5 ug, such as from about 400 to about 500 pg, such as about 450

ug, wherein the implant has a composition on a dry basis {in % w/iw) of from about 54 to about

59% axitinit form IV, a PEG hydrogel nebwork formed by crosslinking about 17 to about 26%

4a0kPEG-SAZ with about 8 1o about 13% 8a20kPEG-NH:, about 3 o about 5% dibasic sodium
5 phosphate and about 1 o about 3% monobasic sodium phosphate,

ave. A sustained release biodegradable intravitreal implant comprising a hydrogel and

axitinib, wherein axitinib particles are disparsed within the hydrogel,

whaerein the implant comprises axitinib polymaorph IV in an amount of from ahout 300 to about
10 650 py, such as from about 360 g to about 562.5 g, such as froms about 360 pg to about 540

1ig, such as from about 400 pg to about 500 yyg, such as about 458 g,

wherein the implant has a composition on a ¢y basis {in % wiw) of about 30 to about 75%

axitinily, about 20w about 50% PEG units, and about 0.5 to aboul 15 % sodivm phosphate salt

and on a welbasis (in % w/w) of about 5 to about 17% axitinib, about 4 to about 12% PEG
{5 units, and abowt 8.2 to about 5 % sodium phosphate salt,

wharein the hydroge! comprises a8 PFEG hydrogel network formed by grosslinking 4a20kRFEG-5AZ

and 8aZ20kPEG-NH; units,

wherein the implant has a length that is greater than its width, and i its dried state has a length

of 11 mm or less, such as from 5t 11 mm, and a width of from 0.2 to 0.4 mm, such as 0,28
20 to 0.38 mum and/or in #ts hydrated state (after 24 hours in PBS ata pH of 74 at 37 °C) has &

lgngth of 11 mm or less, such & from 510 11 mny and a width of from 0.4 0 2 mm,

and wherein the axitinib particles have a d90 particle size of less than 8 um and a d50 particle

size of less than 3 um,

V]
A

377, A sustained release bipdegradable intravitreal implant comprising a hydrogel and
axitinity polymorph IV i1 an amount of from about 300 to about 650 g, such as from about 360
{9 to abput 5625 ug such as from about 380 1o 540 pg, such as from about 400 to about 500
g, such as about 450 pg, whersin axitinib particles are dispersed within the hydrogel, the
hydrogel comprising crosslinked PEG units {such as crossiinked 4a20kPEG-SAZ and 8a20kPEG-
30 NHZ units), whergin the amount of axitinib remaining when the hydroge! starts to degrade {and
thus the amount of axitinib being released upon final degradation of the hydrogel) is less than
200 ug, wherein the implant in its dry state {prior o injection) has a width of from about 0.3 to
about 0.4 mm, such as about 0.33 to about .36 mmy, and a length of less than about 11 mm,
and it its hydrated state {after 24 hours in PBS at a pH of 7.4 at 37 °C) has 3 length of less than

1o
141

about 11 mm, such as g length of from about 8 to about 10 mm.

378, A methed of treating neovascular AMD i a patient in need thereof, the method
comprising administering a sustained release biodegradable intravitreal implant to vitreous
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humor, wherein the implant is as defined in any of items 372 to 377, and wherein the treatment
period provided by one implant is from 6 to 12 months.

379. A method of treating neovascular AMD in a patient in need thereof, the method
comprising administering - a suétained release biodegradable intravitreal implant to vitreous
humor, wherein the implant is as defined in any of items 372 to 377, and wherein the treatment
period provided by one implant is from 8 to 11 months.

380. A method of treating neovascular AMD in a patient in need thereof, the method
comprising administering a sustained release biodegradable intravitreal implant to vitreous
humor, wherein the implant is as defined in-any of items 372to 377, and wherein the treatment
period provided by one implant is about 6 months, or is at least 6 months.

381. A method of treating neovascular AMD in a patient in need thereof, the method
comprising administering a-sustained release biodegradable intravitreal implant to vitreous
humor, wherein the implant is as defined in any of items 372 to 377, wherein a fresh implant is
administered every 6 to 12 months.

382. A method of treating neovascular AMD in-a patient in need ‘thereof, the method
comprising administering a sustained release biodegradable intravitreal implant to vitreous
humor, wherein the implant is as defined in any of items 372 to 377, wherein a fresh implant is
administered every 8 to 11 months, such as every 9 months.

383, ‘A method of treating neovascular AMD in a patient in need thereof, the method
comprising administering & sustained release biodegradable intravitreal implant to vitreous
humor, wherein the implant is as defined in any of items 372 to 377, wherein the interval
between in}ectidn of one implant and a subsequent fresh implant is at least 6 months, such as
about 9 months.

384. The method of any of items 378 to 383, wherein the cumulative amount of axitinib
released prior to the biodegradation of the hydrogel when the implant is still intact is higher than
the amount of axitinib b’eing terminally released upon biodegradation.

385, The method of item 384, wherein the amount of axitinib being terminally released upon
biodegradation is less than about 200 pg, such as less than about 150 yg, such as about 130 pg
or less, or about 100 pg or less, or the amount of axitinib being terminally released upon final
biodegradation of the hydrogel is from about 50 to about 200 pg, such as from about 100 to -
about 170 pg, such as from about 110 to 150 vg:

386. The method of any of items 378 to 383, wherein the amount of axitinib remaining in

the implant at 6 months after implant injection is 250 pg or less, such as 200 pg or less.
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387. The method of item 386, wherein the implant is injected in the eye of a non-human
primate, such as a monkey, such as a Cynomolgus monkey.

388. The sustained release biodegradabie intravitreal implant according to any of items 372
to 377, or the method of any of items 378 to 387, wherein the implant provides for an average
release rate of above about 0.8 pg/day in vitreous humor.

389. The sustained release biodegradable intravitreal implant according to any of items 372
to 377, or the method of any of items 378 to 387, wherein the implant provides for an average
release rate of at least about 1.0 pg/day, such as at least about 1.2 pg/day in vitreous humor.

390 The sustained release biodegradable intravitreal implant or the method according to
any of items 388 and 389, wherein the release in vitreous humor is in @ non-human primate,
such as a monkey, such as a Cynomolgus monkey, or is in a human. '

391. A sustained release biodegradable ocular implant comprising a hydrogel and axitinib,
wherein axitinib particles are dispersed within the hydrogel, characterized in that the percentage
of axitinib released from the implant is:
from about 10 to about 18% after 0.5 hours,
from about 30 to about 45% after 2 hours,
from about 60 to about 80% after 6 hours,
from about 79 to about 98 % after 10 hours,
at least about 90% after 12 hours,
and/or at least about 92% after 16 hours,
in an in vitro test performed at 35°C £ 0.5 °C in 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

392. The sustained release biodegradable ocular implant of item 391, characterized in that
the percentage of axitinib released from the implant is:
from about 10 to about 18% after 0.5 Hours,
from about 19 to about 27% after 1 hour,
from about 30 to about 45% after 2 hours,
from about 55 to about 65% after 4 hours,
from about 60 to about 80% after 6 hours,
from about 78 to about 90% after 8 hours,
from about 79 to about 98 % after 10 hours,
at least about 90% after 12 hours,
and/or at least about 92% after 16 hours,
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in.an in vitro test performed at 35°C £ 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

393. A sustained release biodegradable ocular implant comprising a hydrogel and axitinib,

wherein axitinib particles are dispersed within the hydrogel, characterized in that the percentage
of axitinib released from the implant is:

from about 12 to about 17% after 0.5 hours,

from about 32 to about 42% after 2 hours,

from about 62 to about 78% after 6 hours,

from about 83 to about 97% after 10 hours,

and/or at least about 94% after 16 hours,

in an in vitro test performed at 35°C £ 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

394, The Sustained release biodegradable ocular implant of item 393, characterized in that

the percentage of axitinib released from the implant is:
from about 12 to about 17% after 0.5 hours,

from about 23 to about 25% after 1 hour,

from about 32 to about 42% after 2 hours,

from about 57 to about 62% after 4 hours,

from about 62 to about 78% after 6 hours,

from about 80 to about 88% after 8 hours,

from about 83 to about 97% after 10 hours,

at least about 94% after 12 hours,

and/or at least about 94% after 16 hours;
in an in vitro test performed at 35°C + 0.5 °C in 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

395, A sustained release biodegradable ocular implant comprising a hydrogel and axitinib,

wherein axitinib particles are dispersed within the hydrogel, characterized in that the percentage
i:xf axitinib released from the implant is:

from about 12 to about 16% after 0.5 hours,

from about 34 to about 41% after 2 hours,

from about 66 to about 77% after 6 hours,

from about 85 to about 96% after 10 hours,

and/or at least about 95% after 16 hours,

in an in vitro test performed at 35°C £ 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium

bromide (CT, AB} in'a USP apparatus 4.
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396. The sustained release biodegradable ocular implant of item 395, characterized in that

the percentage of axitinib r'ateased from the implant is:
from about 12 to about 16% after 0.5 hours,

from about 23 to about 25% after 1 hour,

from about 34 to about 41% after 2 hours,

from about 57 to about 62% after 4 hours,

from about 66 to about 77% after 6 hours,

from about 80 to-about 88% after 8 hours,

from about 85 to about 96% after 10 hours,

at least about 94% after 12 hours,

and/or at least about 95% after 16 hours,

in an in vitro test performed at 35°C + 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

397. The sustained release biodegradable ocular implant of any of items 391 to 396,

containing axitinib in an-amount of from about 400 to about 500 pg, such as about 450 ug,
wherein the percentage of released axitinib is based on 450 pg axitinib re;;resehtmg 100%.

398. A sustained release biodegradable ocular im;jiant comprising a hydrogel and axitinib,

wherein axitinib particles are dispersed within the hydrogel, the implant comprising axitinib free
base in an amount of from about 300 to about 600 pg, such as from about 400 to about 500 pg,
such as about 450 yig, characterized in thatfhe amount of axitinib released from the implant is:
from about 50 to about 80 pg after 0.5 hours,

from about 140 to about 200 pg after 2 hours,

from about 270 to about 360 g after 6 houré,

from about 350 to about 450 pg after 10 hours,

and/or at least about 410 pg after 16 hours,

in-an in vitro test performed at 35°C £ 0.5°Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in.a USP apparatus 4. '

399, The sustained release biodegradable ocu!ar implant of item 398, characterized in that

the amount of axitinib released from the implantis: -
from about 50 to about 80 pg after 0.5 hours,

from about 100 to about 120 ug after 1 hour,

from about 140 to about 200 pg after 2 hours,

from about 240 to about 295 g after 4 hours,

from about 270 to about 360 g after 6 hours,

from about 350 to about 410 pg after 8 hours,
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from about 350 to about 450 pg after 10 hours,

at least about 40(} ug after 12 hours,

and/or at least about 410 g after 16 hours,

inanin vitrd test performed at 35°C % 0.5 °C in 0.01N HCI with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4. '

400. A sustained release biodegradable ocular implant comprising a hydrogel and axitinib,
- wherein axitinib particles are dispersed within the hydrogel, the implant comprising axitinib free

base in an amount of from about 300 to about 600 pg, such as from about 400 to about 500 g,
such as about 450 ug, characterized in that the amount of axitinib released from the implant is:
from about 55 to about 72 g after 0.5 hours,

from about 147 to about 190 g after 2 hours,

from about 280 to about 350 g after & hours,

from about 360 to about 440 pg after 10 hours,

and/or at least about 420 pg after 16 hours,

inan in vitro test performed at 35°C % 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4. '

401, The sustained release biodegradable ocular implant of item 400, characterized in that

the amount of axitinib released from the implant is:
from about 55 to about 72 ug after 0.5 hours,

from about 105 to about 112 yg after 1 hour,

from about 147 to about 190 pg after 2 hours,
from about 250 to about 280 g after 4 hours,
from about 280 to about 350 pg after 6 hours,
from about 360 to about 400 ig after 8 hours,
from about 360 to about 440 pg after 10 hours,

at least about 420 pg after 12 hours,

and/or at least about 420 ug after 16 hours,

in-an in vitro test performed at 35°C +0.5°Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4.

402. A sustained release biodegradable ocular implant comprising a hydrogel and axitinib,

wherein axitinib particles are dispersed within the hydrogel, the implant comprising axitinib free
base in an amount of from about 300 to about 600 g, such as from about 400 to-about 500 yg,
such as about 450 pg, characterized in that the amount of axitinib released from the implant is:
from about 57 to about 70 pg after 0.5 hours,
from about 150 to about 180 g after 2 hours,
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from about 290 to about 345 g after 6 hours,

from about 370 to about 430 pg after 10 hours,

and[crqat least about 420 pg after 16 hours,

in an in vitro test performed at 35°C + 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4. '

403. The sustained release biodegradable ocular implant of item 402, characterized in that
the amount of axitinib released from the implant is:
from about 57 to about 70 pg after 0.5 hours,
from about 105 to about 112 pg after 1 hour,
from about 150 to about 180 ug after 2 hours,
from about 250 to about 280 g after 4 hours,
from-about 290 to about 345 pg after 6 hours,
from about 360 to about 400 g after 8 hours,
from about 370 to about 430 g after 10 hours,
at least about 420 ug after 12 hours,
and/or at least about 420 g after 16 hours,
inan in vitro test performed ét 35°C % 0.5 °Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium
bromide (CTAB) in a USP apparatus 4. '

404. The sustained release biodegradable ocular implant of any of items 391 to 403; wherein
the axitinib free base comprises axitinib paiymurph 1V, such as at least 90 weight-% axitinib
polymorph 1V, based on the entire amount of axitinib free base contained in the implant.

405, The sustained release biodegradable ocular implant of any of items 391 to 403, wherein
the axitinib free base is axitinib polymorph IV,

406. The sustained release biodegradable ocular implant of item 405, containing axitinib
B polymorph IV in-an amount of from about 300 to about 600 pg, such as from about 400 to about
500 ug, such as about 450 pg.

407. . The sustained release biodegradable ocular implant of any rof items 1 to 199, 372 to
377, 388 to 390, and 391 to 406, wherein the implant has a hydrated surface area (as calculated
from the hydrated dimensions as measured /n vitro in phosphate-buffered saline at a pH of 7.2
at 37 °C after 24 hours) of from about 10.0 to about 30.0 mm?,

408, The sustained release biodegradable ocular implant of item 407, having a hydrated -
surface area of from about 16.0 to about 25.0 mm?, such as of from about 17.0 to about 23.0
mm?, such as from about 18.0 to about 22.5 mm2.
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409, The sustained release biodegradable ocular implant of item 407 or 408, wherein the
implant is cylindrical or essentially cylindrical.

410. The method of any of items 200 to 226, 265 to 361, and 378 to 390, wherein the patient
is anti-VEGF and/or AMD treatment naive, and has good vision prior to starting the treatment
with the implant, -

411, The method of item 41&,' wherein the patient has a visual acuity of 20/20 prior to
starting the treatment with the implant.

412. The sustained release biodegradable ocular implant according to any of items 1 to 199,
372 to 377, 388 to 390, and 391 to 409, or the method according to any of items 200 to 226,
265 to 361, 378 to 390, 410 and 411, wherein the implant contains an amount of axitinib dfl from
abbut 400 to about 500 pg, and wherein the axitinib is in the form of polymorph 1V, wherein the
implant provides for an AUCo:s.5 months in the retina in the range of from about 125,000 to about
165,000 ng - day/g and/or an AUCo-5.5 menths in the choroid/RPE from about 130,000 to about
190,000 ng - day/g in rabbit.

413. The sustained release biodegradable ocular implant or method of item 412, wherein the
implant provides for an AUCo-s.5 menths in the reting in the range of from about 130,000 to about
160,000 ng - day/g and/or an AUCo-s5 menths in the choroid/RPE from about 140,000 to about
180,000 ng - day/g in rabbit.

414. The sustained release biodegradabile ocular implant or method of item 413, wherein the
implant provides for an AUCo-s.:5 menths in the retina in the range of from about 135,000 to about
155,000 ng - day/g and/or an AUCo-s5 months in the choroid/RPE from about 150,000 ‘to about
175,000 ng - day/g in-rabbit.

415. The sustained release biodegradable ocular implant according to any of items 1 to 199,
372 to 37?, 388 to 390, 391 to 409, and 412 to 414 or the method according to an’y'uf items
200 to 226, 265 to 361, 378 to 390, 410 to 414, wherein the implant contains an amount of
axitinib of from about 400 to about 500 ug; and wherein the axitinib is in the form of polymorph
1V, wherein the implant provides for a Crax in the retina of less than about 1300 ng/g in rabbit.

416. The sustained release biodegradable ocular implant or method of item 415, wherein the
implant provides for a Cmax.in the retina in the range of from about 800 to about 1300 ng/g in
rabbit.

417. The sustained release biodegradable ocular implant or method of any of items 412 to
416, wherein the reting and/or the choroid is of a Dutch Belted rabbit.
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418. The sustained release biodegradable ocular implant according to any of items 1 to 199,
372 to 377, 388 to 390, 391 to 409, and 412 to 417 or the method according to any of items
200 to 226, 265 to 361, 378 to 390, 410 and 417, wherein the implant when injected into the
vitreous humor provides for a release rate during steady state of from about 0.8 pg/day to about
1.2 pg/day, such as from about 0.9 pg/day to about 1.1 pg/day, such as about 1.0 pg/day.

419, The sustained release biodegradable ocular implant or method of item 418, wherein the
retina is of a non-human primate, such as a monkey, such as a Cynomolgus monkey.

420. A method of treating an ocular disease in a patient in need thereof, wherein the
treatment comprises injection of a sustained release biodegradable ocular implant into the
vitreous humor of an eye of the patient in need of treatment, wherein the sustained release
biodegradable ocular implant comprises a hydrogel and TKI, with TKI particles being dispersed
within the hydrogel, wherein the TKI contained in the sustained release biodegradable ocular
implant is axitinib having a solubility of 0.3 pg/mL or greater as measured in phasghate*buffered
saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and wherein the
maximal axitinib concentration in the retina and/or the choroid/RPE at the time of final hydrogel
deg?adation provided by the sustained release biodegradable ocular implant is less than the
maximal axitinib concentration in the retina and/or the choroid/RPE at the time of final hydrogel
degradation, reSpecﬁvety, provided by a comparative implant in which the TKI is axitinib having
a solubility of lower than 0.3 pg/mL as measured in phosphate-buffered saline (PBS) ata pH of
7.2to 7.4 and 37 °C after five days of incubation. ‘

421. The method of item 420, wherein the comparative implant differs from the sustained
release biodegradable ocular implant only in the solubility and/or the polymorphic form of the
éxitinib, wherein the total amount of axitinib contained in the comparative implant differs by no
more than 10% from the total aniount of axitinib contained in the sustained release
biodegradable ocular implant.

422, A method of treating an ocular disease in a patient in need thereof, wherein the
treatment: comprises. injection of a sustained release biodegradable ocular implant into the
vitreous humor of an eye of the patient in need of treatment, wherein the sustained release
biodegradable ocular implant comprises a hydrogel and TKI, with TKI particles being dispersed
within the hydrogel, wherein the TKI contained in the sustained release biodegradable ocular
implant is axitinib having a solubility of 0.3 pg/mL or greater as measured in phosphate-buffered
saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of incubation, and wherein the
maximum concentration of axitinib in the retina and/or the choroid/RPE is reached by the
sustained release biodegradable ocular implant earlier than by a comparative implant, wherein
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the comparative implant differs from the sustained release biodegradable ocular implant in the
solubility and/or the p()iymorphic form of the axitinib, and wherein the dose of axitinib in the
comparative implant is up to two times the dose of axitinib in the sustained release biodegradable
ocular implant.

423, The method according to any of items 420 to 422, or the method according to any of
items 200 to 226, 265 to 361, 378 to 390, and 410 to 4'1,9, wherein the maximum TKI (such as
axitinib) concentration in the retina and/or the choroid/RPE is reached by the sustained release
biodegradable ocular implant prior to the final hydrogel biodegradation.

424, The method of any of items 420 to 423, wherein the retina and/or the choroid/RPE is
of a monkey, such as a Cynomolgus monkey, or is of a rabbit, such as a Dutch Belted rabbit.

425, The method of any of items 420 to 424, wherein the solubility of the axitinib contained
in the sustained release biodegradable ocular implant is at least 0.4 pg/mL or greater, and the
solubility of the axitinib contained in the comparative implant is lower than 0.3 pg/mL as
measured in nhosphate~buffered saline (PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of
incubation.

426. The method of any of items 420 to 425, wherein the axitinib contained in the sustained
release biodegradable ocular implant is axitinib free base in the form of polymorph IV,

427. The sustained release biodegradable ocular implant of any of items 391 to 409 and 412
to 419, or the method of any of items 412 to 426, wherein the sustained release biodegradable
ocular implant and the comparative implant (if applicable) comprise a PEG hydrogel obtained by
crosslinking PEG precursors with electrophilic end groups with PEG precursors with nucleophilic
end groups.

428. The sustained release biodegradable ocular implant or method of item 427, wherein the
hydrogel in the sustained release biodegradable ocular implant and the ccmparative implant
comprises crosslinked 4a20kPEG-SAZ and 8a20kPEG-NH: precursors.

429, A sustained release biodegradable intravitreal implant comprising a hydrogel and
axitinib, wherein axitinib particles are dispersed within the hydrogel, '
wherein the implant comprises axitinib polymorph IV in an amount of from about 300 to about
650 pg, such as from about 360 pg to about 562.5 pg, such as from about 360 pg to about 540
g, such as from about 400 g to about 500 ug,
wherein the implant has a composition on a dry basis (in % w/w) of about 30 to about 75%
axitinib, about 20 to about 50% PEG units, and about 0.5 to about 15 % sodium phosphate salt
and on a wet basis (in % w/w) of from about 5 to about 17% axitinib, about 4 to about 12%

PEG units, and about 0.2 to about 5 % sodium phosphate salt,
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wherein the hydrogel comprises a PEG hydrogel network formed by crosslinking 4a20kPEG-SAZ
and 8a20kPEG-NH; precursors, ' o
wherein-the implant in its dried state has a width of from 0.20 to 0.40 mm, and in its'hydrated
state (after 24 hdurs inPBS ata pH of 7.4 at 37 °C) has a length of 11 mm or less,

and wherein the implant has a hydrated surface area of from 10 to 30 mm?,

430. The sustained releasey biodegradable ocular implant of item 429, having a composition

on a dry basis (in % w/w) of from about 50% to about 70% by weight axitinib, and from about
25% to about 45% by weight PEG units, and on a wet basis (in % w/w) of from about 7% to
about 17% by weight axitinib, and from about 5% to about 10% by weight PEG units,

wherein the implant in its dried state has a width of fnﬁm 0,30 to 0.36 mm, and in its hydrated
state (after 24 hours in PBS at a pH of 7.4 at 37 °C) has a lerigth of 10.5 mm or less,

and wherein the implant has a hydrated surface area of from 16 to 25 mm?2.

431. A sustained release biodegradable intravitreal implant comprising a hydrogel and

axitinib, wherein axitinib particles are dispersed within the hydrogel,

wherein the implant comprises axitinib pmlymomh IV in an amount of from about 400 g to
about 500 ug, wherein the hydrogel comprises a PEG hydrogel network formed by crosslinking
4a20kPEG-SAZ and 8a20KkPEG-NH: precufsors,, ’ |

wherein the implant in its dried state has a width of from 0.30 to 0.36 mm, and in its hydrated
state (after 24 hours in PBS at a pH of 7.4 at 37 °C) has a length of 10.5 mm or less,

and wherein the implant has a hydrated surface area of from 16 to 25 mm2,

432. A sustained release biodegradable intravitreal implant comprising a hydrogel and

axitinib, wherein axitinib particles are dispersed within the hydrogel,

wherein the implant comprises axitinib polymorph IV in an  amount of from about 400 pg to
about 500 pg, wherein the hydrogel comprises a PEG hydrogel,

wherein the ifnpianty in its dried state has a width of from 0.30 to 0.36 mm and has a hydrated
(after 24 hoursin PBS at a pH of 7.4 at 37 °C) surface area of from 16 to 25 mm?,

and wherein the implant provides for a release of axitinib in-an in vitro test performed at 35°C
+0.5°Cin 0.01N HCl with 0.25% cetyl trimethyl ammonium bromide (CTAB) in a USP apparatus
4 that is characterized in that the percentage of axitinib released from the implant is: |

from 10 to 18% after 0.5 hours,

from 30 to 45% after 2 hours,
from 60 to 80% after 6 hours,
from 79 to 98 % after 10 hours,
at least 90% after 12 hours,
and at least 92% after 16 hours,
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wherein the percentage of released axitinib is based on 450 pg axitinib representing 100%.

433. A sustained release biodegradable intravitreal implant comprising a hydrogel and

axitinib, wherein axitinib particles are dispersed within the hydrogel,

wherein the implant comprises axitinib. polymorph IV ‘in-an amount of from about 400 ug to
about 500 pg, wherein the hydrogel comprises a PEG hydrogel network formed by crosslinking
4a20KPEG-SAZ and 8a20kPEG-NH; units, |
wherein the implant in its dried state has a width of from 0.20 to 0.40 mm, and in its hydrated
state (after 24 hours in PBS at a pH of 7.4.at 37 °C) has a length of 11 mm orless,

and wherein the implant provides for a release of axitinib in an in vitro test performed at 35°C
£ 0.5 °Cin 0.01N HClwith 0.25% cetyl trimethyl ammchium bromide (CTAB) in a USP apparatus
4 that is characterized in that the percentage of axitinib released from the imhtant is:
from 10 to 18% after 0.5 hours,
from 30 to 45% after 2 hours,
from 60 to 80% after 6 hours,

from 79 to 98 % after 10 hours,

at least 90% after 12 hours,

and at least 92% after 16 hours,

wherein the percentage of released axitinib is based on 450 pg axitinib representing 100%.

434, A method of treating an ocular disease in-a patient in need thereof, wherein the
tréatment comprises injectim of the sustained release biodegradable ocular implant of any of
items 429 to 433 into the vitreous humor of an eye of a patient in need of such treatment, and
wherein the maximum concentration of axitinib in the retina or the choroid/RPE is reached before
the hydrogel finally biodegrades.

435. The method of item 434, wherein the patient is a human patient, and the ocular disease
is wet AMD.
436. The method of item 434 or 435, wherein the treatment period with one implant is about

6to 12 months, such as about 9 months.

437. The method of item 436, wherein-a new implant is injected after the treatment period.
438, The method of any of items 265 t0 361, 378 to 428, and 434 to 437, wherein the

sustained release biodegradable ocular implant is an implant according to any of items 1 to 199,
372 to 377, 388 to 409, 412 to 419, and 427 to 433.
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439, The method of any of items 265 to 361, 378 to 428, and 434 to 437, wherein the
method is as further defined in any of items 200 to 226.

440. A sustained release biodegradable ocular implant for use in a method of item 438 or
439,
441. Use of a sustained release biodegradable ocular implant according to any of items 1 to

199, 372 to 377, 388 to 409, 412 to 419, and 427 to 433 in the preparation of a medicament for
use in a method of any of items 200 to 226, 265 to 361, 378 to 428, and 434 to 437.
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EXAMPLES

[000586] The following Examples are included to demonstrate certain aspects and embodiments
of the invention as described in the claims. It should be appreciated by those of skill in the art, however,
that the following description is illustrative only and should not be taken in any way as a restriction of

the invention.
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[000587] Certain implants according to the present inventibn’ were formed by a wet casting
process as follows: ’

[000588] The polymer network of the implants was formed by reacting 2 parts 4a20K PEG-5AZ
(a 20 kDa PEG with 4 arms with a N-hydroxysuccinimidyl reactive end group, sometimes also referred
to as *NHS” end group) with 1 part 8a20K PEG NH> (a 20 kDa PEG with 8 arms with-an amine end
group). Therefore, a polyurethane tubing was cut into appropriate length pieces. After that, an 8a20K
PEG NH:z sodium phosphate dibasic solution was prepared and (sterile) filtered to remove endotoxins as
well as other particles over 0.2 pm (pore size of the filter). The desired volume of the PEG amine solution
was then weighed into a syringe. Next, corresponding amounts of solid axitinib depending on the desired
final axitinib dose in the implant were weighed into another syringe. The powdered axitinib syringe and
the PEG amine syringe were mixed carefully to suspend and disperse the particles and the. syringes
were degassed. After that, a 4a20K PEG SAZ sodium phosphate monobasic solution was prepared and
sterile filtered as described for the PEG amine solution. The desired volume of PEG SAZ solution was
then weighed into another syringe. In the next step, the ingredients of both sjfringes (4a20K PEG SAZ
sodium phosphate monobasic solution and axitinib-8a20K PEG NH: mixture) were mixed to initiate the
reaction leading to gelation. The liquid suspension was cast through the prepared polyurethane tubing
before the material cross-links and solidifies. Gelling time was confirmed by performing a gel tap test,
The gel-comprising tubing was then placed at room temperature for 2 hours. In the chamber, the
hydrogel axitinib suspension in the tubing was allowed to cross-link to completion creating a highly
reacted and uniform gel, thus forming a hydrogel strand.

[o00589] After curing, different implant stretching methods were performed as disclosed herein,
fmﬂlahts were either dry stretched or wet stretched as outlined below. For dry stretching, strands were
cut into shorter segments after curing and the strands were dried for 48 to 96 hours at 32 °C under
nitrogen, After drying, dried strand segments were removed from the tubing and placed on clamps of
a custom stretcher. The strands were then slowly dry stretchéd at a controlled rate to achieve the
desired diameter that fits into a small gauge needle (stretch factor of about 2 to about 5, or about 3 to
about 4.5). The stretching step was performed in an oxygen and moisture free environment to protect
the product. For wet stretching, strands were placed on clamps of a custom stretcher. The strands were
then slowly wet stretched at a controlled rate to achieve the desired diameter that fits into a small
gauge needle (stretch factor of about 1 to about 3, or about 1.3 to about 2.6). After stretching, the
strands were dried under tension under the conditions as described for the dry stretching process.
[000590] Stretched hydrogel strands were removed from the stretcﬁer and then cut to the desired
final length. The implant fibers were then placed on the inspection station. If the implants passed the
quality control, they were loaded into a 25 or 27 gauge needle (e.g. an FDA-approved 25G UTW 2"
having an inner diameter of about 0.4 mm, or-a 25G UTW 1"or a 27G TW 1.25” needle) using a
customized vacuum device and capped safely to avoid any rieedle tip damage.

[000591] The loaded needles were placed into a glove box for about 1 to about 10 days to remove

any moisture (the remaining water content in the implant is intended to not exceed 1% water). All steps
228
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from then on were performed in the glove box. The loaded needle was dipped into a melted low-
molecular weight 1k PEG to tip the needle. The PEG-tipped needles were then again inspected, needles
which did not meet the quality requirements were discarded. Passed needles were again capped to
ensure the needles were not suffering any additional damage. Needles were then individually pouched
and sealed to protect them from moisture and keep them sterile. The packaged needles and injection

~ devices were removed from the glove box and stored refrigerated (2-8 °C) prior to sterilization using-

gamma irradiation. After sterilization the packages were stored refrigerated (2-8 °C) or frozen protected
from light prior to use and were equilibrated 30 min to room temperature prior to injection.

[000592] Different implant gedmetﬂes can be obtained by using tubing that has the respective
desired inner geometry, such-as a start-shaped geometry. Figure 3 shows an image of a star shaped
implant and exemplary calculation of its dimensions. ' '

Example 2: Exemplary process of preparing an implant (HME process/single strand)

[000593] Certain implants according to the present invention were formed by a melt extrusion
process as -exemplarily disclosed ‘herein, from the following raw materials: the reactive polymer
precursors (4a20K PEG SAZ and trilysine acetate (TLA)), the TKI (in this case axitinib), and Sodium
Phosphate Dibasic. Alternatively, the TLA can be substituted with a PEG amine salt.

[000594] These materials are first combined and mixed for 10 minutes in the melt or. powder
form to provide & hommgenous pelletized, granulated or blended powder material, The combined

material is then loaded into a MiniCTW melt extruder (Thermofisher, Inc.), which has been set to

temperature (50-80°C) and screw rotation speed (20-100.rpm).

[000595] The material may be recirculated within the barrel of the twin-screw mixing -extruder

for about 10 minutes to confirm homogeneity before extrusion. Material can then be extruded through

the die of the extruder onto a conveyer belt at a speed of 1000RPM (1.4in/sec). The rate of drawing

determines the diameter of the eictrudate, Drawing keeps material straight and allows it to cool and

harden before being cut away from the extruder and collected for downstream processing.

[000596] Aﬁer extrusion, the material can be placed in a humidity chamber to crosslink, typically

overnight, for a period of 16-24 hours. After crosslinking, the damp, rubbery material can be stretched

to its final length and then dried overnight, at which point it is ready to be cut and inspected in the

same manner it would be in a liquid casting process. The process is performed with the exclusion of

water during extrusion, which facilitates activation of the PEG crosslinking reaction. The extrusion itself

is run at low temperature, 50-80°C, since heat is not required to drive a crosslinking reaction. Exposure

to a controlled water vapor environment (>95% humidity) after extrusion allows enough water to

penetrate the strand to activate the curing reaction. The dampened strand, once crosslinked, is a rubber,

which can be stretched at a stretch factor of e.g., 3X. Evaporative drying with nitrogen sweep leaves a

semi-crystalline solid with the same molecular and physical structure of a wet cast im;)!ant, albeit not
by casting. ' ' '
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[000597] Table 2 outlines these steps and considers exemplary equipment for each step as well
as exemplary settings for each step.

Table 2: Laboratory bench top process steps

Processing Step

Equipment/Material
Required

Equipment/Material Specs

Material weights

4a20K PEG SAZ
TLA

APL

Sodium
phosphate
dibasic

« Balance

. w8

50%

24%

47%

1%

Analytical balance

. & 5 % %

Material
melting/mixing

FlackTek
SpeedMixer
Spatulas
Plastic cup

Mix ‘powder for 2 x 30 second
bursts at 1000 rpm

Extruséon

. Thermo Fisher
mini cTw
extruder

+ Leistritz - Nano-
16

»  Mini-CTW Extruder settings:
o 20RPM mix/extrude
o 50-80°C barrel temp

Conveying/uptake

= Mini-mover
conveyer
Model/Part #:
20-02036-R-N
U1 RI-050N-20-
31

e Conveyer settings:
& 1000RPM = 1.4in/sec

Crosslinking

+ Passive
Humidity
Chamber  or
KMF115 (Binder
humidity
chamber)

»  Crosslinking
Mesh
RO/DI
Extech
Instruments
RHT20

“Humidity/
Temperature
Data logger

* Humidity inside chamber: 100%
s Crosslink time: 16-24hrs

Stretching

s Custom

 Stretcher
(modular)

s Humidity/drying
chamber

«  Humidity chamber >95%
humidity

« Stretched slow and consistent in
humidity chamber
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= Modified
humidifier
+ Extech ,
Instruments
RHT20
Humidity/
Temperature
Data logger
= Active » Convert " chamber  from active
humidity/drying humidity - chamber to. drying
Drying chamber chamber
» Nitrogen » Dry at flow of 20 SCFH overnight
{16-24hrs)
e Cutting » No changes have been made to
Downstream + Inspection these existing processes
Processes s Packaging +  Future improvements may be
' » Conditioning made
*«  Gamma :
[000598] Table 3 below outlines the in vitro release of two implants, one manufactured by wet

casting (Example 1) and another by HME (present Example 2). The release was measured according
to Method B (disclosed in Example 7). The release profile is shown in Figure 1A and 1B.

[000599] The implant characteristics are shown in Table 4 below.

Table 3: Release profile of implants 2A and 2B

Hydrated| ,
Wi dthwdi[}ay Fully|

% API|Assay [ - l’we Hydrated
(

iGrou elease [Release |Length
Py (H9) g/day)(%/day)(mm)  |(mm) [Released
2A (wet ,
Gasting) P2 P08 P41 pOs% .38 0.63 18
2B (HME)40  [278  [11.45 [3.75% [13.98  [o.58  [7

Table 4: Implants 2A afid 2B

}!mpfant 2A 2B
SABT
SAB-I o
gpclymorphwcmmm d Fﬁg?axed
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PSD (um)iD10  0.2,[D10 0.2,
Range 50 2.2|D50 2.2,
10% 90 6.1  |D90 6.1
Axitinib -~ [52.10%  [39.80%
Dose 300 ug 220 pg
Actual L.
Dose 308 ug 278 ug
PEG o
Hycrogel 391499%,’ 57.50%
4a20K o .
bEG.saz [26:60%  [57.50%
[8a20K - ~no o
oEGNH [13:30%  [0.00%

g A 0.00%  |1.68%

% Co-Crystal [0.00%  10.00%

A ; .

& [Sodium " o

§ phasphatel&% o 1.90@
Axitinib  0.80%  [6.09%
PEG o o
Hydrogel 7.50% - 9.05%
120K Lo
EG.saz 00%  [B.80%
[8a20k L .o Ao
DEG-NH2 2.50% 0.00%

§ TLA 0.00%  [0.26%

% [Fumaric [0.00%  [0.00%

3

@ [Sodium & o

i hosphate 1.50%  0.15%

< ,
Stretching

§ |Method [ NA

o

o 3

& |(Stretch

“g Factor) A NA

U -
Dry 0.30 Ho

@ Diameter 10.013mm 0.32 mm

g ,

2 bry .1+ 0.03

vg Length ~ jmm 8.4 mm

EIf
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Dry B ,
Implant - [0.58 mg  [0.77 mg
Mass '

Wet

Diameter 0.63 mm- |0.58 mm

Wet

Length 9.4 mm 14.0 mm

[000600] Multi-filament implants are produced from individual filaments (that are produced in
accordance with the manufacturing methods disclosed in the previous examples, i.e., wet casting or hot
melt extrusion) as follows: '

{000601] The desired number of filaments (filaments obtained from wet casting or extrusion, i.e.,
not yet cut into the implant size) is combined and carefully secured between two clamps, without
necking or pre-stretching the filaments. ’ '
[000602] The clamped filaments are then heated for a certain period of time, such as about 30
min, at an elevated temperature {e.¢., 60 to 70 °C), for example in a heating chamber or heating tube.
[000603] Within this heating chamber or tube, the clamped filaments are first stretched by a pre-
determined stretch factor (of e.g., from about 1 to about 4, such as 2), and then twisted at a pre-set
twist time to obtain the desired numbers of twists per ¢m (of the final twisted impiant)x» After that, the
twisted filaments are removed from the heating chamber/tube and left to cool for a few minutes before
they are cut to the desired length.

[000604] . The heat-strefch-twist process can be performed with any implant or filament geometry,
including round cross-section or also e.g. star-cross section. '

[000605] In this example 3 implants, each 0.2 mm diameter, were combined and heated at 73°C
for 35 minutes. 10 twists per cm were obtained at a stretch factor of 1.44x. The combined diameter
was 0.33-0.38 mm. Individual implants were cut to the desired length from two multi-filament strands
that had an original length of 15 cm each. These implants could be successfully loaded into a 25G
needle.

[000606] Figure 2 shows an image of this multi-filament implant in the dry state. Upon hydration
(such as in vivo or in vitro as described herein) the bundle of twisted filaments may unfurl to result in
individual implants, each releasing active agent. , ,

[000607] An exemplary braided or bundle-implant is implant #40 in Table 1D. In the case of
implant #40, the individual filaments have been coated with a Kollicoat® coating before stretching and
twisting as disclosed herein.
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Example 4: Preparation of axitinib co-crystals

Example 4.1: Slurry Experiments

[000608] 3 slurry experiments were performed by weighing ¢a. 150 mg of free axitinib in 4 mL
vials and adding the appropriate co-formers (CF), i.e,, either citric acid (CA), fumaric acid { FA) or tartaric
acid (TA) in 1:1 molar ratios APL:CF (Table 5) '

[oo0609] To each experiment a volume of 1.5 mL acetonitrile (ACN) was added, and the slurries

were stirred for 3 days at 40 °C and ~1000 mma After the elapsed time, the solids were isolated by

centrifuge filtration (nylon filters, 0.22 pm pore size, 10000 rpm for 3 min) and they were analyzed by
XRPD.

[000610] The vials containing the recovered solids were dried at 40 °C under vacuum for 24 hours
and reanalyzed by XRPD.

Table 5: Experimental conditions and observations of the 3 slurry experiments

Exp. | Acid Targeted | Experimental | Vsav | Observations | XRPD XRPD
No. form Conditions to | (mL) on . wet|on dry
, ' follow , , material | material
1 Citric AXI-CAT- | Slurry inACN~ | 1.5 Yellow solids | AXI-CA T | AXI-CA 1
Acid 1000 pm + pks. + pks.
: stirring, 40 °C ,
2 Fumaric | AXI-FA IL | Slurry in ACN ~ | 1.5 Pale yellow | AXI-FA AXI-FA IV
Acid 1000 rpm solids - I
, stirring, 40 °C -
3 (#) =L~ | AXI-TA IIT | Slurry in ACN ~ | 1.5 Yellow solids Pattern 9 | AXI-TA -
Tartaric ) 1000 pm + pks. jE§
acid stirring, 40 °C :

[oo0611] The XRPD results are shown in Figure 4. The experiment with citric acid yielded the
desired form AXI-CA I with additional peaks for wet and dry Soiiés. The experiment with fumaric acid
yielded new crystalline forms - AXI-FA 111 for wet solids and AXI-FA IV for dry solids. The experiment
with tartaric acid, yielded Pattern 9 with extra peaks for wet solids and the targeted co-crystal AXL-TA
11 on dry solids.

Example 4.2: Seeded Slurry Experiments

[000612] 2 seeded experiments were performed in the case of the potential co-crystals with citric
and fumaric acids (Table 6).
[000613] The procedure consisted in reprocessing the solids from the mini scale-up experiments

and adding a small amount of AXI-CA I and AXI-FA II obtained in the Primary Co- crystal Screen.
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[oo0614] To the mixture 1 mL of acetonitrile was added, and the mixtures were stirred for 24

hours at 40 °C.

[000615] After the elapsed time, the solids were isolated by centrifuge filtration (nylon filters,

0.22 ym pore size, 10000 rpm for 3 min) and they were analyzéd by XRPD.

5 [000616] The vials containing the recovered solids were dried at 40 °C under vacuum for 2 hours

and reanalyzed by XRPD.
[000617] The Qurity and solubility in -PBS, pH 7.4, were evaluated by HPLC.

Table 6: Experimental conditions and observations of the 3 seeded slurry experiments

10
Exp. | Acid Targeted | Experimental | V sov | Observations | XRPD XRPD
No. form Conditions to | (mL) on wet | on dry
o | follow o material | material
1 Citric AXI-CA'T [Slurry in-ACN | 1 Yellow solids AXI-CA 1] AXI-CA I
Acid with seeds of ' +1pk |+ pks.
co-crystal AXI-
CA 1 from the
primary screen
~ 1000 rpm
stirring, 40 °C,
24 hours ,
2 Fumaric | AXI-FAIL | Slurry in ACN | 1 Pale  yellow | AXI-FA II | AXI-FA II
Acid with seeds of solids + AXI-FA | + AXI-FA
: co-crystal AXI- 111 11
FA 11 from the
primary screen
~ 1000 rpm
stirring, 40 °C,
24 hours
3 | (#)~L | AXI-TAHI | Slurryin ACN~ | 1.5 Yellow solids Pattern -9 | AXI-TA
- 1000 - mpm +pks. 1
Tartaric stirring, 40 °C
“acid '
[o00618] The co-crystallization process with citric acid, fumaric acid, and tartaric acid provides
for increased solubility in PBS under the indicated conditions {see Example 6.3 below).
| 15
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Example 4.3: Glutaric acid co-crystal

[000619] An overview of co-crystallization with- glutaric acid is provided in Table 7 below

5 Table 7: Overview of experimental conditions for glutaric acid co-crystal
Acid | Targete .| Experiment | Aspect/col | XRPD | XRPD . HPLC
dform jal or on wet | on dry | Purit | Thermodynamic
| Conditions ‘materi | materi y | solubility in PBS,
to follow al al (%) | pH 7.4 (ug/mL) at
2 4 24
hour | hour | hour
: s s s
Glutari | AXI-GA 1 | Grinding with | White solids | Pattern | AXI-GA | 99.66 | < < <
¢ acid - EtOH - Bead 1 I LOD | LOD | LOD
mill Standard
Program:
. Speed 4500
rpm
. Cycle 10 x
90s
. Pause 10s
. x4 cycles

10 Example 4.4: Stability study

[000620] Stability studies of the co-crystals were performed as shown in Table 8 below. The
results are also depicted in Table 8. '

15
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[000621] An overview of co-crystallization with trans-cinnamic acid co-crystal is provided in Table 9
below:.
5
Table 9: Overview of experimental conditions for trans-cinnamic acid co-crystal
No. | Acid Experimental | Observatio | XRPD on initial | XRPD on vacuum
Conditions ns material dried material
1 trans- | Approx. 1000 | White slurry | Pattern 30 Pattern 30
Cinna- | rpm stirring
mic - Slirry for 3 : :
2 acid days at 40 °C White slurry  ©| Pattern 31 Pattern 5
3 White slurry - | Pattern 10 Pattern 32
1 |trans- | Grinding  Bead | White soids | AXI-TCA 1 TAXITCAT
Cinna- | Mill - Standard
mic Program: ,
2 | acd - Speed 4500 ["White solids | AXI-TCA T AXI-TCA 1
rpm :
- Cycle 10 x90 s
- Pause 10s :
3 - x4 cycles White solids | AXI-TCA T AXI-TCA T
10
[o00622] A Volume of 50 pL of acetone was added, and the grinding program was the following:
s 4500 rpm
e 10x90scycles
15 « 10 second hold
+ Repeat x 2
«  Total mill time ca. 30 minutes
[000623] An initial XPRD analysis was performed on the material after the additional milling cycles.
(000624} The vial containing the solids was dried at 40 °C under vacuum for 24 hours and reanalyzed
20 by XPRD.
[000625] An-overview of co-crystallization with trans-cinnamic acid co-crystal is provided in Table
10 below. ' '
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Table 10: Overview of experimental conditions for suberic acid co-crystal

No. | Acid | Targeted form | Experimental | Vson | Observat | XRPD XRPD on
: Conditions (mL) | ions on vacuum - dried
: initial material
materi
, al
Suberi . | AXI-SbA 1 Seeds of AXI- 0.05 | White AXI-SbA | AXI-SbA with low
¢ acid SbA 1 solids + crystallinity
Grinding:  with Pattern
acetone 31
Bead Mill
Program:
;p mSpeed 4500 White Pattern | Pattern 32
~10% 90 s cycles slurry 10
- Pause 10 s
- x2 cycles

Example 5: Preparation of axitinib prodrugs

mple 5.1 — Axitinib N-succinoylo thyl I

[000626] The axitinib N-succinoyloxymethyl prodrug (compound 3 in the reaction scheme depicted
in this same paragraph below) was synthesized according to the following reaction scheme, under the
conditions as also disclosed in ca-pending PCT/US2022/046750, from axitinib (compound i

Q m

28

[000627] The sample number, batch size, conditions, reagents, yield and discussion for the above
reaction sequence are set forth below for each step of the process:

S.No | Batch Conditions : Yield Discussion
size B ,

Step 1
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1 500mg | 37% formaldehyde (4.0 eq.), TEA | 400 Formation of intermediate
1) (4.0 eq.), DMF, 0° C-RT, 16h mg compound 2 was confirmed
(crude) | by LCMS(98.2%).

IH NMR shows a mixture of
regio-isomers 2 and 2a in the
ratio (60:40).

2 500 mg | 37% formaldehyde (3.0 eq.), TEA | 1.3g Formation of compound 2
(1) (3.0 eq.), DMF, 0° C, 3h, (80%) | was confirmed by LCMS. and
NMR.

H  NMR confirms the
, compound 2 with only traces
3 | 10¢g of compound 2a (~4%).

1)

Isolated compound 2in 1.3 g
‘scale with 99.1% purity by

LCMS.
S.No | Batch | Conditions Yield Discussion
size ,
Step 2
1 350 Succinic anhydride (1.3 eq.), DMAP | 160 mg | Formation of compound 3
mg (0.1 eg.), DMSO, 0° C-RT, 16h (37%) | was confirmed by LCMS and
(2) Purification: , 'HNMR.
' The compound 3 with 85% purity by ' , :
LCMS was purified by slurring with Isolated compound 3 in 160
isopropy! alcohol at 40 °C for 1 h and mg scale with 95% purity by
filtered the solid. The obtained solid LCMS.
“guantity was 160 maq. R ,
: ' Purity by HPLC is 94.3%.
Nature of the compound:
Off-white solid.

[000628] Analytical data for the axitinib N-succinoyloxymethyl prodrug (compound 3 in the above
reaction scheme) is disclosed in PCT, /US2022/046750 and reproduced in Figures 6 to 8.

[000629] Axitinib N-m(PEG)+-oxymethyl prodrug (compound 3 in the reaction scheme depicted in
this same paragraph below) was synthesized according to the following reaction scheme, under the
conditions as also disclosed in co'pendmg US Provisional application 63/416,292, from axitinib (compound
1) via the synthesis of intermediate compound 6 (Int-1):
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Scheme A: Preparation of intermediate compnund 6 (Int-1):

o
y ) Siep 2
HOWGMQWOH 5:;19;1!. HQW?WQW?\-& >L{3)k/ l&fp /% JKIAQNOVA*QWD\
1 2 1

. o
Step 3 Step 4
T Hﬂ)k/\ OWgWOWOM At g /"\/\ o/‘wc’\/"‘* Of\,O

5 6 (Int-1)

Scheme B: Preparation of axitinib N-m{PEG)s-oxymethyl prodrug {(compound 3):

0

N”N Q’»‘-«WUMQN{}
‘Jﬂ)\g\ Sﬂg = U/\'* %\I + )f Qi/\ow‘:'xf"«w\,ﬁ SW”’ JQ @
B{ints *l}
5  [000630] The sampie number, batch size, conditions, reagents, yield and discussion for the above
reaction sequence are set forth below for each step of the process:
S.No | Batch | Conditions | Yield | Discussion
size , '
Scheme A: Step 1
1 2.0g | Methyl iodide (0.5 eq.), KOH | 400 mg Formation of compound 2
1) (0.55 eq.), THF, 0° C-RT, 16h (20%) was confirmed by MS and
NMR.
Isolated compound 2 by silica
gel column chromatography
in 400 mg scale.

“Scheme A: Step 2
2. 2.0g | t-Butyl acrylate(3.0 eq.), Triton-B | 150 g | Formation of compnund 4
(2) {40% in methanol) (0.4 eq.), (42%) was confirmed by NMR,
0° C-RT, 2 h.

Isolated compound 4 by silica
gel column chromatography
“in'1.5 g scale.
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0° C-RT, 16 h.

S.No | Batch | Conditions | vield Discussion
size
Scheme A: Step 3
2 1.5¢ Triflouroacetic acid (5V), DCM | 850 mg Formation of compound 5
4) (5V), 0°C-RT, 2 h (70%) was confirmed by MS and
NMR.
Isolated compound 5 by silica
gel column chromatography
in 850 mg scale.
S.No- | Batch | Conditions Yield Comments
' size ,
Scheme A: Step 4
1 0.1g | N-Hydroxy succinimide (1.2 | 110 mg Attempt to  convert
(5) eq.), DIPEA (3.0 eq), DCC (1.2 eq.); | (crude) compound 5 to compound 6
DMAP (0.1 eq.), THF {Int-1) was successful.
0°C-RT, 12 h ,

, Crude compound was taken
forward to next step without
purification.

2 0.1g | DSC(1.2eq.), DIPEA (2.0 eq), DMF | - Attempt to convert
(5 45° C, 16°h. compound 5 to compound 6
(Int-1) was not successful,:
SM intact by TLC.
4 0.2¢g N-Hydroxy succinimide (1.1 | 0.44g¢g Formation of compound 6
5 ed.), , (crude) (Int-1) was confirmed by
EDC.HCI (1.0 eq.), DCM, 0° C-RT, NMR.
12h , :
Isolated compound 6 (Int-
1) in 0.44 g scale.
S.No | Batch | Conditions Yield “Comments
size
Scheme B: Step 2 (Scheme B Step 1 is identical to Step 1 in Example 5.1, above)
2 0.1g 6 (Int-1) (1.2 eq), DIPEA (2.0 eq), | 30 mg Formation of compound 3
(2 DMF ' was ~confirmed by LCMS

(83.8%).

-Isolated compound 3 by
silica gel column
chromatography in 30-mg
scale.
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3 0.1g 6 (Int-1) (1.2 eq), TEA (2.0 eq), | 120 mg Formation of compound 3
(2) DMF (16%;) was confirmed by LCMS and
0° C-RT, 16 h. : NMR,

Isolated compound 3 by
silica gel column
chromatography in 120 mg
scale with 95.53% -LCMS

; : purity.
4 049
(2) Purity by HPLC is 93.57%.

Nature of the compound:
viscous liquid.

Traces of DCM by 1H-NMR
were observed and further
| dryingis in order.

[000631] An alternative route to axitinib N-m(PEG)4-oxymethyl prodrug 3 is via intermediate 5
{synthesized according to Scheme A above), via modified Scheme B": '

NeR

OH
" e
LD : ’Cf > 9 o
) { e _..h..’f.‘.,.f...,. A E "J e TJL”*/\ Ownw{}w@.‘y S ﬂﬁ»
: B g s " : e { 5
¢ T A )
B g

i 5 3
S.No | Batch | Conditions - | Yield Comments
size ‘ o
Scheme B": Step-2
1 0.1g 5 (1.1 eq), EDC.HC (1.2 eq.), | 20mg Formation of compound 3
2) DIPEA (2.0 eq), DMAP (0.1 eq.), was confirmed by
DMF ~LCMS(83%) and NMR.

0° C-RT, 16 h. o ,
“Isolated compound 3 by

silica gel column
chromatography in 200 m
scale. :

244



10

20

WO 2024/215649 PCT/US2024/023688
[000632] Analytical data for the axitin;b N-m(PEG)s oxymethyl prodrug (compound 3 in the above
reaction scheme) is disclosed in US Provisional application 63/416,292 and reproduced in Figures 9-12.

[000633] Further axitinib N-m(PEG)-oxymethyl prodrugs were synthesized analogously (mutatis
mutandis) from axitinib (compound 1) via the synthesis of corresponding intermediate compounds,
according to the same reaction Schemes A and B (or B’) as shown above:

Axitinib-N-m(PEG)1-oxymethyl prodrug (total Mw: 502.28 g/mol; Ca7H26N404S).

IUPAC Name: 3-Methoxy-propionic acid 6-(2-methylcarbamoyl-phenylsulfanyl)-3-((E)-2- -pyridin-2-yl-
vinyl)-indazol-1-yimethyl ester ,

This axitinib-N-m(PEG)1-oxymethyl prodrug was synthesized in 180 mg scale with 99.34% purity by
HPLC

Axitinib-N-m(PEG)z-oxymethyl prodrug (total Mw: 546.63 g/mol; CasH3oN40sS)

IUPAC Name: 3-(2-Methoxy-ethoxy)-propionic acid 6*(2~méthytcarb’ameyléﬂhenyisulfany!)-3~{(E)~2—
pyridin»&yiw\éinyi)-indazot—I~ylmethy¥ester

This axitinib~&~m(PEG)mxyméthyt prodrug was sYréthesized in 220 mg scale with 99.1 % purity by
HPLC
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Axitinib-N-m(PEG)s-oxymethy! prodrug (total Mw: 590.68 g/mol; C31HaN4OsS)

IUPAC Name: 3-[2-(2-Methoxy-ethoxy)-ethoxy]-propionic acid 6-(2-methylcarbamoyl-phenylsulfanyl)-
3-((E)-2-pyridin-2-yl-vinyl)-indazol-1-ylmethylester

5 This axitinib-A*m(PEG)s-oxymethyl prodrug was synthesized in 350 mg scale with 94.9% purity by
HPLC
[000634] Analytical data for the axitinibvN~m(PEG)mxymathyt prodrug are provided in Figures 13-

16. ('HNMR, LC/MS). Figure 5 provides an overview of the reaction schemes for prodrugs of Examples

5.1 and 5.2.

10

e 6: Solubili

Example 6.1: Axitinib free base

15  [o00635]

of TKI

Table 11: Particle size of SAB-I and Polymorph IV

In this study, solubility of different polymorphs of axitinib was measured (Table 11).

SAB-I = non- SAB-I SAB-I sﬁper Polymorph IV
micronized micronized micrdnized micronized
PSD (um) D106.3, D10 0.2, D10 0:17, D10 0.2,
| D50 16.2, D50 2.2, D50 1.4, D50 2.5,
Range -~ & | D90 425 D90 6.1 D904.0 D90 7.5
10%
[000636] Materials and Methods
20 . Reagents:
« 1xPBS, pH7.2
s Water
« 100 mL amber sample bottle
ipment:
25 «  Eppendorf Microcentrifuge 5424
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+ Capacity 1.5 - 2.2 mL microcentrifuge tubes
s Max. Speed - 15,000 rpm '
« Max. RCF 21,130 rcf
[000637] Add approximately 10-20 mg of the axitinib into ~75 mL of 1 x PBS pH 7.2-7.4. Place on

rocker table at 37 °C at 200 rpm. Remove 1-2 mL at each time interval and transfer to 2 mL centrifuge
tube. Centrifuge at 15,000 RPM for 30 minutes, Aliquot 1 mL of supernatant to a UPLC vial, Samples are
placed in a 37 °C incubator for the duration of the study. Care is taken to sample through a clear area as

much as possible. The pipet tip is wiped clean for this transfer step.

[000638] An Example injection sequence is shown below:
Table 12: Examplé injection for UPLC
Sample Description Number of injections | Purpose
Mobile Phase 1 Blank/Carryover
Repeatability Standard 6 System Suitability
Mobile Phase 1 Blank
Std Curve lea System Suitability
Check Std 1 System Suitability -
Sample 1 1 Sample
Sample 2 1 Sample
Sample 3 1 Sample
Sample 4 1 Sample
Sample 5 1 Sample
Bracket Std 1 System Suitability/Bracket

Note: A bracket standard should be analyzed after every 10 sample injections.

Table 12a: UPLC conditions

Acquity UPLC BEH C18, 1.7 um, 2.1 x 150 mm

[000639]

Analytical column

Mobile Phase A 0.1% Formic acid in H:0
Mobile Phase B 0.1% Formic acid in 90/10 methanol/acetonitrile
Column temperature 50 °C

Sample temperature 20-°C

Injection volume 6 ul ,
Mobile phase gradient Isocratic A/B 52.5/47.5
Flow rate 0.3 mb/min

Wavelength 360 nm

Run time 4 min

Retention time ca. 2-3 min

The solubility results are shown in Figure 17, as follows: Axitinib polymorph IV has a
solubility in PBS at 37 °C and pH 7.2 to 7.4 after five days of incubation of greater than 0.3 pg/mL, and
even greater than 0.4 pg/mL. Axitinib polymorph SAB-1 (all particles sizes tested) has a solubility in PBS at

37 °C and pH 7.2 to 7.4 of less than 0.3 pg/mL. From the solubility results shown in Figure 17 and
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presented in Table 12b, it can be taken that after five days of incubation an equilibrium state is achieved.
An average equilibrium solubility could be determined (equilibrium of days 5, 6 and 8 in Table 12b) for
each polymorph. The equilibrium solubility of axitinib SAB-I in PBS at 37 °C and pH 7.2 to 7.4 was an
average of 0.191, 0.226 and 0.252 pg/mL, depending on the particle size (rion«micr,onized, micronized and
5 super-micronized). The equilibrium solubility of axitinib polymorph IV (micronized) was 0,435 pg/mL.

Table 12b: Equii%brium solubility of axitinib SAB-I and Polymorph 1V in PBS

Sample Day 1 Day2 Day 5 Day 6 ‘Day 8 average
{Days 5-8)

SAB-I non- | 0.153 0.228 0.190 0.194 0.188 0.191

micronized -

SAB-T 0.236 0.265 0.216 0.226 0.237 0.226

micronized '

SAB-I 0.246 0,277 0.256 0.253 0.247 0.252

super-

micronized

Polymorph | 0.678 0.479 0.413 0.443 0.449 0.435

v

micronized

Example 6,2: Axitinib Prodrug
10 [ooD640] In this study, solubility of different axitinib prodrugs was measured (Table 13)

Table 13: Prodrugs

No. | Prodrug

i N*Sm:if'iovmxymethy!

2 N-m(PEG)s-0oxymethyl
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[000641] Materials and Methods

e« PBS,pH7.2
«  24°hat 22 °C with continuous shaking
5 + - Solubility of test item was determined by HPLC analysis with caiibration curve

[oo0642] HPLC conditions are provided in thé Table 14 below:

Table 14: HPLC conditions

HPLC PCR-HPLC-003 (Shimadzu) 4
' Kinetex , C18, 100x4.6mm, 2.6uM

f:olumn Speciﬁcaﬁun | particle size, 1004 '
Mobile Phase A gyﬂpseﬂf‘; Acetic Acid in Ultrapurg Water
Mobile Phase B Acetonitrile (100%)

Flow Rate 1.0 mL/min

”Run Time (Minutes) ’ 18

Column oven Temperature (°C) 140

Calibration Range (jig/mL) Axitinib 0.78-200
Calibration Range  (pg/mL) N-

Succinoyloxymethyl 0.78-200
Calibration Range {pg/mL) N-mPEG- 0.78-100
oxymethyl o ,
Retention time of Analyte (Minutes) N- :

. ~ 7.5
Succinoyloxymethyl ) ,
Retention time of Analyte (Minutes) N~ ~ 8.0
mPEG-oxymethyl T
Lamda Max 2250m
Autosampler Temperature (“C} 4.
Injection Volume (uL) N- |

s 10
Succinoyloxymethyl :
Injection Volume (plL) N-mPEG-|

' 5
oxymethyl

10 [000643] The solubility of Axitinib N-Succinoyloxymethy! Prodrug is shown in Table 15 below:
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Table 15: Solubility of Axitinib N-Succinoyloxymethyl Prodrug

: Mean
Conc. Dilution/Obtained
Sample ID Area L , Solubility
(pa/mL)factor [Conc. (jg/mL) (iig/mL)
Solubility in PBS-
R1 644476 44,411 5 222.06
) : 217.44
Solubility in PBS- ,
R2 617628 42,564 |5 212.82

The solubility of the above axitinib N-m({PEG)-oxymethy! prodrugs is shown in Tables 16a

5  to 16d below ("BLOQ” means “below limit of qUantiﬁcation", e, <0.781 pyg/mL):

10

15

Table 16a: Solubility of Axitinib N-m(PEG)1-oxymethyl Prodrug in PBS, pH 7.4

Dilution = |Conc Mean
Sample ID Are , T Solubility
fact L
actor  ((wg/mL) — |g/mL)
Solubility in PBS-R1 14030 |NA BLOQ
, Not soluble
Solubility in PBS-R2 13739 |NA BLOQ

Table 16b: Solubility of Axitinib N~m(PEG)z-oxymethﬁ Prodrug in PBS, pH 7.4

, I T , Mean
Sample 1D Area g;;‘gf" ?;;;;nt) Solubility
: (ng/mL)
Solubility in PBS-R1 30842 [NA 1112
; 1.10
Solubility in PBS-R2 30115 |NA 1.086

Table 16¢: Solubility of Axitinib N-m(PEG)s-oxymethyl Prodrug in PBS, pH 7.4

i?i!utiun Conc. [Mean
S le ID Area “ Solubilit
amp actor (pg/mL) (pg‘;n;gy
Solubility in PBS-R1 144126 |NA 6.179

6.16
Solubility in PBS-R2 143361 |NA 6.146 :
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Table 16d: Solubility of Axitinib N-m(PEG)s-oxymethy! Prodrug

' Conc, l?ifution Obtained Mean
Sample ID Area - - |Conc. Solubility
(ng/mL) |factor o
(ug/mL) (ug/mL)
Solubility - in PBS-
R1 99962 |5.008 20 100.16
: 99.37
Solubility in PBS- ,
R2 98366 14.929 20 98.58

Example 6.3: Axitinib co-crystals

[000645] The purity and solubility in PBS, pH 7.4 at 37 °C, were evaluated by HPLC (Table 17)

Table 17: Solubility of co-crystals

Exp. | Acid HPLC
No. ' Purity | Thermodynamic
(%) | solubility in PBS, pH 7.4
 (pg/mL) at 37°C
2 4 24 hours
hours | hours ,
1 ‘Citric Acid 97.95 | 2.0 3.6 19.1
2 Fumaric Acid | 99.91 | 0.6 0.4 12.2
3 (#) = L =19953 |23 33 19.7
Tartaric acid 1

The co-crystallization process with citric acid, fumaric acid, and tartaric acid seem to cause solubility

enhancement.

Example 7.1: In Vitro Method A

{oobade} In this étuciy, the influence of solubility on in vitro release kinetics of the TKI implant was
investigated. PEG NH: (8a20k) and PEG SAZ (4a20k) were used to form the PEG hydrogels. (Table 18).
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[000647] The implants contained either the SAB-1 or the polymorph IV axitinib. As demonstrated in
Example 6, SAB-I and polymorph IV differ in their solubilities by a factor of at least 2, i.e., the polymorph
1V is about two times more soluble than the SAB-I (Figure 17). '
[000648] 1L of 25:75 Ethanol:Water (v/v) using a graduated cylinder was prepared and allowed to
equilibrate, Each implant was pfacedin an amber jar. The amount of 25:75 Ethanol:Water equal to 2 times
the sink volume (sink volume is the axitinib amount in the implant per assay/axitinib solubility) was added
for a 2x sink factor. The samples were stored in a 37°C incubator on a rocker plate to provide moderate
agitation. 1mL of the solution was sampled on pre~dei:érmined days until the drug is fully released, Samples
were run on either a UV-Vis spectrometer or a UPLC against analytical standards prepared within the last
2 weeks. ' '

{oo0649] In this method A, one (mean) solubility value of 18.3 ug/mL was used for both SAB-I and
Polymorph-1V in order to calculate the sink volume.
[000650] The results are shown in Figure 18A, 18B, and 18C.

Table 18: Implants 7.1A, 7.1B, 7.1C, 7.1D, and 7.1E

Implant 7.1A 7.1B 7.1C 7.1D 7.1E
. : ) Polymorph |Polymorph| Polymorph
g Free Base SAB-I S5AB-1 v v v
& ,
o )
2 Solubility in |
2 IPBS pH 7.2-7.40.2 pg/mLi0.2 pg/mL] 0.4 pg/mL (0.4 ug/mL| 0.4 pg/mL
2 |37°C, 5days)|
% PSD (um) D100.2, 1 D10 0.2, D10 0.2, D10 0.2, D10 0.2,
, ﬁ | Range + 10% D50 2.2, DDSO ;;21, D50 2.5, D50 2.5, | pso 2.5,
o
Axitinib | 52.10% | 68.60% | 52.10% | 62.50% | 21.70%
Target Dose | 300 pg | 600 pg 300pg | 600 ug 150
Actual Dose | 308.6 ug ,679‘0 pgl 3223 pg | 608.1pg| 143 g
PEG Hydrogel | 39.90% | 26.00% | 39.90% 3&.20% 65.20%
?; 432%’;556' 26.60% | 17.40% | 26.60% | 20.80% | 43.50%
@
‘D
ie]
‘; SGZGK FEG- 13.30% | 8.70% | 13.30% | 10.40% | 21.70%
5 NH2 .
*
-~ TLA 0.00% 0.00% 0.00% 0.00% 0.00%
Co-Crystal . 61}0% 0.00% 0.00% 0.00% 0.00%
sodium | g noo, | 5.40% | 8.00% | 6.30% | 13.00%
phosphate :
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Axitinib | 9.80% | 16.50% | 9.80% | 15.00% | 2.50%
PEG Hydrogel | 7.50% | 6.30% | 7.50% | 7.50% | 7.50%
%ZDS*;;” B | 5.00% | 4.20% | 5.00% | 5.00% | 5.00%
z : :
2 %2&:2;3&@» 250% | 2.10% | 2.50% | 2.50% | 2.50%
gic]
L3 . .
g TLA | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
€ [T Fumaric | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
S{)dium 1, 0, 0, 0, 0,
phosphate 1.50% 1.30% 1.50% 1.50% 1.50%
- 0300+ | 0354+ | 0306+ | 0350+ | 0334
Dry Diameter | "5 513 | 0.010 | 0005 | 0014 | 0.010
, 709+ | 753+ | 7.02% | 893+ | 7.65%
w \ - )
£ | Dtength | 4025 | 0031 | 0083 | 0948 | 0085
wy .
f and
g Dry Implant :
= 1 :
S Mass 0.58 mg 1 0.99mg 0.58 0.96 mg | 0.69mg
— 0629+ |0733%] 0642% |0717% ] 0017 =
WetDiameter | "5 000 | 0.024 | 0030 | 003t | 0.036
| 1938 | 766% |, 1 069% | 1138%
Wetlength | “o43 | 018 [0*013 To16 | o040

[000651] Also inthis study, the influence of soiubiiity on release kinetics. of the TKI implant was
investigated, with a slightly different in vitro method than in Example 7.1. PEG NHz (8a20k) and PEG SAZ
(4a20k) were used to form the PEG hydrogels. (Table 19).

[o00652] The implants contained either the SAB-I or the polymorph 1V axitinib. As demonstrated in
Example 6, SAB-I and polymorph IV differ in their solubilities by a factor of at least 2, i.e., the polymorph
1V is about two times more soluble than the SAB-I {Figure 17).

[000653] 1L of 25:75 Ethanol:Water (v/v) using a graduated cylinder was prepared and allowed to
equilibrate. Each implant was placed in an amber jar. The amount of 25:75 Ethanol:Water equat to three
times the sink volume (sink volume is the axitinib amount in the implant per assay/axitinib solubility) was
added for a 3x sink factor. The samples were stored in a 37°C incubator on a rocker plate to provide
moderate agitation. 1mL of the solution was sampled on pre-determined days until the drug is fully
released. Samples were run on either a UV-Vis spectrometer or a UPLC against analytical standards
prepared within the last 2 weeks. |
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[000654] In this method B, two different solubility values were used for SAB-I and Polymorph-1V,
namely 13.41 and 20.09 pg/mL, respectively, to calculate the sink volume.

[000655] The resuilts are shown in Figures 19A and 19B.

Table 19: Implants 7.2A, 7.2B, 7.2C, and 7.2D

Implant "7.2A | 7.2B | 7.2 | 7.2D
, e Polymorph{Polymorph 'Polymorph
Qé Ffee Base SAB-1 | v v v
-
% Solubility in
&= IPBS pH 7.2-7.4/ 0.2 pyg/mL 0.4 yg/mL|0.4 pg/mL| 0.4 pg/mL
< |37°C, 5 days)|
w .
% | pspmy | 21002 |pioo2, |P1002 | pigoy2,
% Range + 10% D50 2.2, D50 2.5, D50 2‘5, D50 2(5}
£ D061 | pgp7.5 | PIO75 | pog7.5
o
Axitinib 68.68% 52.10% | 62.50% | 21.70%
Target Dose | 600 g 300 ug 600 g 150
Actual Dose | 679.0 yg | 322:.3 yg | 608.1 ug 143 ug
PEG Hydrogel | 26.00% 39:90% 31.20% | 65.20%
E | e2KPEG | 17.40% | 26.60% | 20.80% | 43.50%
z SAZ |
W
8 | 8a20K PEG-
% NH2 8.70% 13.30% | 10.40% 21.70%
s
=~ TLA 0.00% 0.00% 0.00% 0.00%
CoCrystal | 0.00% | 0.00% | 0.00% | 0.00%
Sodium- 00 0, 0, 0,
phosphate 5.40% 8.00% 6.30% 13.00%
Axitinib 16.50% 9.80% | 15.00% 2.50%
PEG Hydrogel | 6.30% 7.50% 7.50% 7.50%
5 | 4920KPEG- 1 o006 | 5.00% | 5.00% | 5.00%
ES SAZ
i 143
» -
8 | 8a20KPEG- | 5 400, | 2.50% | 2.50% | 2.50%
§, NH2 ’
@ TLA ’ 0.00% 0.00% 0.00% 0.00%
Fﬁmariiz 0.00% 0.00% 0.00% 0.00%
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pgggg{g‘m 1.30% | 1.50% | 1.50% | 1.50%
ory Dameter | 50" | *500s | 0014 | 0010
BEEFREIRAEE
;;g: D"’é’:a"s‘;‘a“t 099mg | 058 | 096mg | 069 mg
wecommers | Sone | Ve | S | o
necnstn | ‘s | ny | o | o
Example 7.3: In Vitro Method C
[000656] Also in this accelerated in witro test, the influence of solubility on release kinetics of the TKI

implant was invéstigateci; with a different /n vitro method than in Examples 7.1 and 7.2. Exemplary

implants for which results are preseﬂteti herein are listed in Table 19C.

[000857] The implants contained either the SAB-I or the polymarph 1V axitinib. As demonstrated in

Example 6, SAB-I and polymorph 1V differ in their solubilities by a factor of at least 2, i.e., the po%ymarph

1V is about two times more soluble than the po ymorph SAB-1 (F;gure 17).

[000658] The method steps for measuring the axitinib release by means of the acce%erateﬁ in vitro
Method C were according to the following procedure: '

7.3.1 Solution Preparations

Qifu;‘e Phosphoric Acid: Accurately measure 88mL of water using a suitably sized graduated cylinder and
add approximately 65 mL of water to a suitable container. Add 12 mL of concentrated phosphoric acid and
stir to mix completely. Add remaining water, mix well, and allow the’s’otutit:m, to return to room temiperature.
10mM Sodium Phosphate Buffer, pH 3.5: Weigh about 1.36 g of potassium dihydrogen phosphate (KH2PO4)
into a suitable vessel. Add 1000 mL of water to the vessel and stir to dissolve. Adjust the pH to 3.50 £ 0.5
with dilute ;}hos;)horic acid or 1N NaOH if needed.

Mobile Phase Preparation (1L): Add 500' mL of the 10mM sodium phosphate buffer, pH 3.5 prepared as

explained above to a 1L media bottle. Add 250 mL of acetonitrile. Add 250 mL methanol. Mix and allow to

equilibrate to room temperature.

Dissolution Media (1L): Add 10 mL of IN HCl to a 1 L graduated cylinder containing 900 mL of water. Fill
to 1 L with water and transfer to a media bottle. Weigh approximately 2.5 grams of cetyl trimethyl
ammonium bromide (CTAB) and add to the media bottle. Mix well and filter to degas.
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Stock Standard Dituent (90:10 Ethanol:Water): Combine 100mL of water and 900 mL of ethanol and mix.
Equilibrate to room temperature.

7.3.2 Standard Preparations
5 Stock Standard Preparation (125 pg/mL): Accurately weigh approximately 12.3 mg axitinib reference

standard and quantitatively transfer to an amber 100 mL volumetric ﬁask; Record the exact weight. Add
approximately 60 mL of diluent and sonicate until completely dissolved. Allow solution to come to room
temperature if sonication was required. Dilute to-volume with diluent and mix well, For stock check standard
preparation repeat the steps described above for the mobile phase preparation: '

10 Working Standard Preparation (6 pg/mL): Pipette 5.0 mL of the stock standard into a 100 mL amber
volumetric flask. Fill to near volume with dissolution media and allow to equilibrate to room temperature.
Dilute to volume with dissolution media and mix.

7.3.3 Sample Preparation (n=6
15 Prepare the samples and system according to Table 19A.

Table 19A ,Preaara’tﬁon of samples and system

Parameters Description

Apparatus. USP ‘App 4 (Flow through cell} setup as closed
system

Ceii type '22.,6 mm diameter

Cell setup Laminar flow with 1 implant between two scoops

, of glass beads. ,

Medium 0.01N HCI with 0.25% CTAB

Volume 100mL

| Speed rate 8 mL/min

Temperature 355(: +0.5°C

Sample 1Implant

Filtration None

Sémpﬁng profite (hours) For this study: ,
Form IV: 0.5, 1, 2, 4,6, 8, 12, 16, 24, 36, 48

, SAB-1: 2, 4,6, 8, 12,16, 24, 36, 48, 60, 72
Run iniﬁatien Prep I PrepI

7.3.4 Analysis Procedure
20 UPLC Conditions: UPLC is run according to the fmiowing conditions:
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Table 19B ~ UPLC conditions

Injection Volume 10pl
‘Needle Wash 90:10 Ethanol: Water
Seal Wash 10:90 Acetonitrile: Water ,
Purge Solvent 50:25:25 Water: Acetonitrile: Methanol
Column Waters X-Bridge BEH C18, Z‘IXSQ, L?pm
Column Temperature 40°C
Detection Wavelength 330 nm
Run Time 4 minutes
Mobile Phase 50:25:25 10mM Sodium Phosphate Buffer, pH 3.5:
ACN: MeOH '
Filow Rate 0.35 mL/min
Flow Composition Isocratic
Sample temp, Ambient ’
Axitinib retention time Approximately 1.0 minutes
{ooassél Exemplary implants for which the accelerated in vitro Method C was performed are listed

in the following Table 19C:

Table 19C: Implants 7.3A, 7.3B, 7.3C, 7.3D, 7.3E, 7.3F, 7.3G, 7.3H

Implant 7.3A 73B | 7.3C 7.3D 7.3E 7.3F 736 | 7.3H
. il '
: Polymorph [Polymorph .| Polymorph | Polymorph | Polymorph |POlYMorP
, : SAB-I , SAB-I hIv
Free Base b N Micronized) v Micronized v v micronize]
9 micronized jmicronized micronized micronized | micronized q
o
o
2 | Solubility
. 1in PBS pH 0.4
2 | 7274 (0.4 pg/mL|0.4 pg/mL{p.2 pg/mL| 0.4 pg/mL | 0.2 pg/mL | 0.4 pg/mL | 0.4 pg/m |
A Hg/mL
(37°C, 5
days)
o , D100.2, | D100.2, | D100.2, |D100.2,
% [PSD(um)| D100.2, | p1go, | D002 | p190.2, | psp2.2, | D502.5, | Ds02.5, |Ds0 2.5,
2 Rﬁ}‘?g%/i * %2%%% D50 2.5, %59% éi DS02.5, | poo6.1 | D9O75 | DY07.5 |DI07.5
E =1 D907.5 11 po07.5
Axitinib | 62.50% | 21.70% | 52.10% | 52.10% | 68.60% | 24.00% | 54.00% |63.74%
Torget | 600ug | 150w | 300ug | 300pg | Goopg | BOS | HOHI asg
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are provided in Figures 27A, 27B and 28.

258

’;‘:gg:* 608pg | 143ug | 309ug | 32210 | sospg | M | PTHI | 4yg g
: O, 4,
Hyrogel | 3120% | 65:20% | 39.90% | 3990% | 26.00% | 3960% | 3860% 30550,
) ) 0y ; 0,
o | 20K | 2080% | 43.50% | 26.60% | 2660% | 17.339% | Z>70% | 2370% 30390,
§ .
o0 ) ) ] 0 L%
8| So2h | 1040% | 2170% | 13.30% | 1330% | 867% | 1F20% | 12%0% 140190,
>
e[ TA [ 000% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
CoCrystal] 0.00% | 0.00% | 0.00% | 0.0% | 0.0% | 0.0% | 0.0% | 0.00%
Sodium o % five . o o 7.40% 7.40% | 5.40%
shosphate| 6:30% | 13.00% | 8.00% | 8.00% | 5.40%
Axitinb | 15.00% | 2.50% | 9.80% | 9.80% | 16.50% | 9.50% | 9.50% |13.51%
PEG Ny - o | e ) 6.80% | 6.80% | 6.48%
Hydrogel | 750% | 7:50% | 7.50% | 7.50% | 630%
| o2 | s00% | 5.00% | 500% | s00% | 4200 |+ | A33% )43
Z
= -
& [ 8a20k N N . ) ) 207% | 2.27% | 2.16%
B peanrz | 250% | 250% | 250% | 250% | 2.10%
'Qi'} |
= [ TA | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
:ﬁ\ ; .
["Fumaric | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
sodium |y so0r | 150% | 1.50% | 1s0% | 130% | 130% | 1:30% | 1.21%
phosphate
Dy | 035% | 033% [ mm' 031+ | 037+ |0.360 mm |0.360 mm | 0.327
Diameter |.0.014mm {0.010mm | 0.005mm | 0.008 mm mm
Dry 943 [7.7£0097.1%003[7.1£008] , [ 69%8mm | 7.00mm [
Length mm mm mm mm ' )
" ,
g
kel Dry . 0.83 mg 0.83 mg
L) ] = ;
% | Implant | 0.96 mg | 0.69mg | 0.58 mg | 0.58 mg .88 001 - , 0.75 mg
£ mg
a Mass . )
Di Wet’ 1 o072 0.92 mm | 0.63 mm | 0.64 mm 0.712 mm | 0.840 mm | 0.797 mm 0.650
iameter ; : , mm
mm
\Wet length i";? 114 mm| 94 mm 9.6 mm 6.75mm | 779 mm | 7.79 mm [8.50 mm
[000660] The results of the accelerated in vitro test (Method C) from the implants of Table 19C
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[000661] For the in vitro release using method C as disclosed herein, the axitinib concentration, %
axitinib release and cumulative % release was determined as follows:

~ Sample Axitinib Concentration (C) = (Asm X Csw) /Astd

Where:

Asam = peak area of the sample

Asw = average peak area of the 6 consecutive injections for each standard
Ca = concentration of Axitinib in the standard solution {ug/mL):

Axitinib % Released = {(Cn-Ca-1) x (Vi-[(n-1) x V¥]) x 100%}/(Label Claim)

Where:

n = Time point number (first sample taken: n=1, second sample taken: n=2, etc.)

Cn = Axitinib concentration of sample at timepoint n

Cor= Axitiﬁib concentration of sample at timepoint n-1

V; = Dissolution media volume at start of analysis (mL)

Vr = Sampling volume removed per sample taken (mL)

Label Claim means the target dose of axitinib in an implant, €.g. 450 pg in the case of implant 7.3F
(and not the actual amount of axitinib contained in the implant, which would be 446 g in the case of
implant 7.3F).

Cumulative % Release = %Releasedn + %Released n-1

Where:
% Released, = Axitinib % released at a certain timepoint
% Released n1= % released from previous timepoint

[000662] The average (i.e., aumuféx’tive) % of axitinib released (as shown in all the tables/graphs
herein relating to in vitro release measurements by Method C) is calculated herein'{per the formula
above) from six samples measured for each timepoint. '

[000663] The normalized average % released (as shown in all the tables/graphs herein relating to
in vitro release measurements by Method C) is based on thé maximum release of axitinib from the
raspective sam;:ﬁe representing 100% (independent of the label/target amount of axitinib or the actual
amount of axitinib contained in the respective implant). 4 '

[000664] The “actual pg released” (as shown in all the tables/graphs herein relating to in vitro
release measurements by Method C) represents the actual mass of axitinib released over-time, again
measured from six samples for each timepoint. '
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Table 19C.1: Jn vitro release from implants 7.3A, 7.3B, 7.3C, 7.3D, 7.3E, 7.3F, 7.3G, 7.3H:

Implant 7.3A
{in vitro release)
, : , A StDev
Time | Concentration %}'g 2:::‘;;‘;23:’ StDev Av;::ge
(hours) | (g/mL) | peleased | Released Released | Released.
0 0.0000 0 0 -0 0 0
0.5 0.734 12,238 12 0.276 7302
2 : 2.103 34.827 35 1.198 209 - 7
6 4121 67.782 69 1.918 407 12
10 5.288 86.643 88 1483 | 520 9
16 5.995 97.966 100 0.890 588 5
20 6.012 98.230 100 0.925 - 589 6
Implant 7.3B
(in vitro release)
, , , " , StDev
Time | Concentration Q:? No;:mgaf:zed StDev Avi;:ge Hg
(hours) | (FW mL) Released | Released Released | Released
0 0.000 "0 0 0 0 0
0.5 0.578 | 38.555 40 1.209 58 2
2 1.294 ~ B85.789 89 3.279 129 5
, 6 , 1.445 95,654 | 100 4,257 143 6
10 1,450 95.999 100 3.785 144 6
16 1446 | 95743 100 3.746 144 6
20 1.451 96.018 100 | 3791 - 144 6
Implant 7.3C
{in vitro release)
| : ’ StDev
Time | Concentration ‘,‘;’9 Normaiizsd Average Hg
(hovirs) (vg/mL) o Average % | StDev |  jug Released
iy Released | Released Released
0 - 0.000 0 0 0 0 0
i 0.654 21.811 20 0.892 65 3
2 1.087 36.094 32 1.681 108 5
6 | 2164 71.282 64 3385 | 214 | 10
12 - 3.089 | 101.185 91 -4.560 304 14
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24 3.405 111.297 100 - 4,982 334 15
36 3.406 111.318 100 4.950 334 15
48 3,408 111.386 100 4.942 334 15
60 3.404 111,267 100 5.043 334 15
Implant 7.3D
(in vitro release)
" StDev
Time | Concentration %}? l:::x&ag};zgg ‘StDev szrgage Hg
(hours) (ng/mL) Released Reieamd Released Released
0 0.000 0 0 0 0 0
0.5 0.612 20.666 18 0.640 62 2
2 1.726 57151 51 0939 | 171 3
6 3.169 103.361 92 2.307 310 7
10 3.476 111.723 100 3.824 335 11
16 3.478 111.723 100 3.868 335 12
20 3479 111.805 100 3.889 335 12
Implant 7.3E
{in vitro release)
s StDev
Time | Concentration %!‘/l(?, ::;‘:;a;;z?f: Stbev “"z':‘g* 1 g
(hours) (ng/mL) Released | Released Released Released
0 0.000 0 0 0 o 0
P 1.138 ~18.966 19 0467 | 114 3
4 1.844 30.607 30 0.413 184 2
6 -2.338 38.684 38 1.344 232 8
8 2.746 45,282 44 2.125 272 13
12 3.404 55.808 55 3.104 335 19
16 3961 64.622 - 63 3.674 388 22
24 4.843 78.450 77 3.418 471 21
36 5.729 92.178 91 3.522 553 21
48 6.227 99.814 98 3.123 599 19
60 6.333 101.424 | 100 1.378 609 8
72 6.360 101.822 100 0.896 611 5
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Implant 7.3F
(Jin vitro release)
. iy StDev
Time | Concentration ﬁzg’ , ::;??;gg? ' Stb o Avirgage ng
(hours) (ng/mL) Released | Released | Released Released
0 0.000 0 0 0 0 0
0.5 0.697 15.481 15 0.333 70 2
2 1.850 -40.843 40 0.678 184 3
6 3.456 75.826 74 1.768 , 341 8
10 4.308 94.195 92 2.339 424 11
16 4.698 102.504 100 2.732 461 12
20 4.705 102.669 100 2.514 462 11
Implant 7.3G
{in vitro release)
, , . StDev
) - Avg Normalized Average ,
(;g:;) CO?;’;:;?)“’“ % | Average % | StDev Hg Reai:agsed
, Released Released Released
0 0.000 0 0 0 0 0
05 0.625 13.892 14 0.352 63 2
i 1.079 23.869 24 0.853 107 4
7 1.734 38.134 38 1.031 172 5
4 2,628 57.408 57 1.269 258 6
& 3.259 70.880 70 1.704 319 8
8 3.743 81.091 80 2.184 365 10
10 4,121 88.987 88 2,514 400 11
12 4.407 94.897 93 - 2.898 427 13
16 4.689 100.669 99 3.621 453 16
20 4,722 101.330 100 3.633 456 16
24 4,732 101.533 100 3.283 457 15
‘Implant 7.3H
{in vitro release)
1 " - StDev
" . Avg Normalized Average
hours) | (uarmly | % | Average % | stoev | g | o C8
- Released | Released Released
0 0.000 0 0 0 0 0
0.5 0.675 14.996 14 0.451 67 2
2 1.867 41.220 38 0.797 185 4
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6 3.574 78.394 73 1.484 353 7
10 | 4500 98355 | 92 | 2.087 443 9
16 4.926 | 107.443 100 | 2.206 483 | 10
20 4.907 107.042 100 2.324 482 10

Table 19D: Implants 7.3G, 7.3H, 7.31, 7.3] and 7.3K

, 7.3G -~ 7.3H 7.31 7.3] 7.3K
Implant
Polymorph}Polymorph Polymorph Polymorph
Free Base v v v ] SABI v
& o _ Y IMicronized|Micronized] . T .
e micronized micronized Micronized
5 ,,
£ | Solubility in ~ 10.4 pg/mL{0.2 pg/mL 0.4 pg/mL
% |PBS pH 7.2-7.4{0.4 pg/mL|0.4 pg/mL
(37 °C, 5 days)
gy D100.2, | D100.2, [D100.2, [ D100.2, | D10 0.2,
@ PSD (um) | D50 2.5, | D50 2.5, | D50 2.5, | D50 2.2, | D50 2.5,
8 |Range + 10% | D90 7.5 | D90 7.5 [ D90 7.5 | DI 6.1 | DIO 7.5
v
& ,
Axitinib | 54.00% | 63.74% | 63.90% | 63.95% | 63.95%
Target Dose | 450 ug | 450 pg | 450 g | 450 ug | 450 ug
Actual Dose | 457pg | 479pg | 462 g | 448 pg | 416 yg
| PEG Hydrogel | 38.60% | 30.58% | 30.70% | 30.74% | 30.73%
~§ 4320K PEG-GAZ] 25.70% | 20.39% | 20.50% | 20.50% | 20.47%
@ , , ,
& | Ba20KPEG- | 12.90% | 0 00 | 1000 | 10-24% | 10.26%
> NH2
gl
£ TLA 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Co-Crystal | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Sodium 740% | 540% | 530% | 531% | 532%
phosphate ’
Axitinib 9.50% | 13.51% | 13.50% | 13.50% | 13.49%
PEG Hydrogel | 6.80% | 6.48% | 6.50% | 6.49% | 6.48%
4a20K PEG-SAZ| 4.53% | 4.32% | 4.30% | 4.33% | 4.32%
8a20K PEG- | 2.27% | 2.16% | 2.20% | 2.16% | 2.17%
NH2 ] P— :
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TLA 0.00% 0.00% 0.00% 0.00% 0.00%
Fumaric 0.00% 0.00% 0.00% 0.00% 0.00%
% ' 1.30% 1.21% 1.10% 1.12% 1.12%
@ ,
§ , Sodium
g phosphate
=
Dry Diameter 10,360 mm}0.327 mm | 0.33 mm | 0.33 mm | 0.27 mm
@ Dry Length | 7.00 mm | 7.13 mm | 6.80 mm | 7.00 mm | 9.57 mm
L i
2 ‘ , -
S Dry Implant | 0:83 mg 0.75 mg 0.7img | 0.71mg | 0.76 mg
E Mass
o
Wet Diameter 0.797 ymm 10,650 mm | 0.67 mm | 0.74 mm | 0.66 mm
Wet length | 7.79mm | 850 mm [ 7.83 mm | 7.59 mm | 9.01 mm

[000665] The results of the accelerated /n vitro test (Method C) from the implants of Table 19D
are provided in Figures 28A and 28B and shown in the Tables below.

5  Table 19D.1: /n vitro release from implants 7.3G, 7.3H, 7.31, 7.3J and 7.3K:

Implant 7.31
{in vitro release)
Normaliz
Time | Concentration ﬁ:)}rg A ed StD Average o
(hours) | (ua/mb) | poine | MYOR% | PP | petmsed | Released
- , f Released
0 0 0 0 0 0 0
0.5 0.606 13.462 13 | 0501 61 2,257
2 1852 36467 | 36 0.585 164 2,635
6 3.190 69.969 | 68 0.463 315 2.084
10 4.085 89.268 87 1.267 402 5.704
16 4.677 101.890 | 100 2,239 459 ~10.076
20 4.694 102,246 100 1.861 460 | 8.378
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Implant 7.3]
(in vitro release)
Time | Concentration Average | Normalized Average StDev
(hours) | (pg/mL) Yo | Average % | StDev| M9 | pojeaced
: Released | Released Released
0 0 0 ] 0 0.00 0
1 0.485 10.78 11 2.07 48.53 9.32
2 - 0.837 18.70 18 294 | 8416 | 13.22
6 1.812 40.55 40 | 3.07 182.47 13.81
10 2.732 61.40 60 1.70 276.28 7.67
24 3.736 84.33 83 1.53 379.49 6.87
36 - 4,309 | 97.88 96 1.29 | 440.45 5.79
8 4.387 100.58 99 0.68 | 45261 3.06
60 4,397 101.77 100 0.95 | 457.95 4.29
Implant 7.3K
{in vitro release)
Time . | Concentration | AVerage N“maﬁz? Average | Stg?; Y
(hours) {(pg/mL) R i%, Averagg’ Yo | StDey Hg Released
eleased | Released Released
0 0 0 0 0 0 0
05 | 0670 14.32 13 | 158 | 67.18 7.41
2 1.684 36.13 34 4.26 169.46 | 19.98
6 3182 68.49 T 64 7.04 32121 | 33.02
10 4.082 88.40 83 746 | 41459 [ 34.99
16 4,764 103.85 97 495 | 487.06 23.22
20 4.855 106.81 100 2.89 500.92 13.55
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Table 19E: Implants 7.3L, 7.3M

7.3L 7.3M
Implant
Polymorph IV [Axitinib ProDrug™
Nanonized (axitinib N-
g Free Base m{PEG)2-
e oxymethyl of Ex.
2 5.2)
:g ;
3 Solubility in
PBS pH 7.2-7.41 0.4 ug/mL 1.10 pg/mL
(37°°C, 5 days)
D10 0.2 D50 3.1{D10 0.4 D50 4.4
& e D90 17.2 D90 11.6
o | PSD(pm) | (particle size
k) Range # 10% distribution
g showed two peaks
o. - dueto
agglomeration) —
o 63.94% 64.72%*
Axitinib - S
(prodrug)
actual Dose 447 g 437 ug
target Dose 450 pg ' 450 ug )
_. . | PEG Hydrogel 30.73% 30.06%
3 , -
i 4a20K PEG-SAZ 20.49% 20.04%
G
S 8a20K PEG- 10.24% 10.02%
5 NH2
£ )
ke TLA 0.00% 0.00%
Prodrug - 0.00% 64.72%
Sodium 5.33% 5.22%
phosphate 4
13.50% 13.34%*
Axitinib - ,
{prodrug)
PEG Hydrogel 6.49% 6.20%
T L ,
$  |4a20K PEG-SAZ 4.33% 4.13%
@
£ [ 8az0K PEG- 2.16% 2.07%
§ ' NH2
< TLA " 0.00% 0.00%
Fumar‘;c G,Gt}% 0.00%
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Sodium 1.13% ©1.08%
‘phosphate
Dry Diameter 0.33 mm 0.40 mm
& Dry Length 6.98 mm 4,75 mm
‘-Q - -
% Dry Implant 0.74 mg 0.68 mg
£ Mass
a- - »
Wet Diameter 0.63mm 0.73 mm
Wet length "8.03 mm 6.32 mm

Table 19E.1: /7 vitro release from implants 7.3L, 7.3M:

Implant 7.3L
{in vitro release)
, - StDev
Time | Concentration Av?,g’g& ﬁ::g;‘::: StDev sz’:ge Hg
(hours) (vg/mL) Released | Released Released Released
0 0.000 0 0 0 0 0
- 05 0.715 15.89 15 0.13 71.50 0.58
2 | L1865 | 41,60 40 | 043 | 187.22 1.92
6 - 3.455 77.35 74 0.47 348.08 2.10
10 4,293 96.73 92 0.37 | 435.29 1.68
16 4.573 103.91 99 0.93 467.58 4.18
20 4,565 1 10476 100 1.10 471.40 4,96
Implant 72.3M
(in vitro release)
e . StDev
Time | Concentration Avi;: 9e :3;2;‘:;3 StDev Av:rgage Hg
(hours) (hg/mL) Released | Released Released Released
0 0 0 0 0 | 0 0
0.5 0.737 16.37 17 1 0.64 | 73.67 289
2 1.807 40.31 41 1.57 181.40 7.05
6 13333 74.64 76 225 | 335.88 | 10.11
10 4143 | 9338 ’ 95 2.64 420.21 11.87
16 | 4337 1 98.60 100 1.53 | 443.69 6.90
20 | 4.283 - | 98.38 100 | 211 | 44269 9.47
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Example 8: In vitro release of the TKI implant — Hydrated surface area can be selected to

control the release profile

[000666] In this study, the influence of the hydrated surface area on release kinetics of the TKI
implant was investigated. PEG NH2 (8a20k) and PEG SAZ (4a20k) were used to form the PEG hydrogels.
(Tables 20 and 21).

[60066?} The implants contained the SAB-I axitinib. The hydrated surface area of the implants is
indicated .in Tables 20 and 21. Implant 8B was a 5-arm star implant. The formula for oaicutating the
hydrated surface area of such an implant is provided e.g., in Figure 3. Implant 8Ais a c:ytindricat implant.
The hydrated surface area of this implant is calculated from the'hydfated dimensions, as indicated, by
means of the formula for a surface are of a cylinder.

[oo0668] In Tabte 20 below, implant 8C was a 7-filament heat-stretch-twist implant, which was
compared in this in vitro release study to three implants 8D. The hydrated surface area is calculated in
both cases from the hydrated surface area of a single implant/filament (based on the hydrated dimension
as explained above) multiplied by the number of implants/filaments.

[000669] The release was measured according to Method B described in Example 7.2 except for
implant 8E that was measured according to Method C described in Example 7.3. 'Impiant 8E was a HST
{heat-stretch-twist) bmdié implant made of 3 indiviciu& {but identical) filaments, see Table 21A below.
In implant 8E, the individual filaments were coated with a Kollicoat® coating before stretching and twisting
as disclosed herein. This coating contributed to the unfurling of the individual filaments upon hydration in
vitroand in vivo, so that in the hydrated state (as defined herein) there were 3 individual, unfurled implants
providing an increased hydrated surface area for a faster release rate of the active agent.

[oo0670] The results for implants 8A to 8D (Method B) are shown in Figure 20,

Table 20: Implants 8A and 8B

Implant 8A 8B
’ SABT
g Free Base SAB-1 S-arm star shaped
= implant
2
£ | Solubility inPBS | ' ;
& pH 7.2-7.4 (37 0.2 pg/mL 0.2 pg/mL
°C, 5 days)
Q D10 0.2, D10 0.2,
@ PSD (pm) Range
g rebiin D50 2.2, D50 2.2,
5 D90 6.1 D90 6.1
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* Axitinib 64.3% 64.3%
Target Doée 6€)X)’ug’ 600 ug
N Actual Dose 610 pg 640 ug
< [PEGHydrogel | 29.20% 29.20%
% [4e20KPEGSAZ|  19.50% 19.50%
:;  [8a20KPEGNHZ|  9.70% 9.70%
g A 0.00% 0.00%
Co-Crystal 0.00% 0.00%
| pfggé‘;’;:& 6.50% 6.50%
Mt%nib 16.50% 16.50%
PEG Hydrogel 7.50% ~7.50%
| 4a20K PEG»’SAz 5.00% 5.00%
(o et e 0K PEGNH2 | 2.50% 2.50%
basis ,
w/w) TLA 10.00% 0.00%
Fumaric;' 0.00% 0.00%
pggg;;‘:m' , 1,65% 1.65%
Dry Diameter 0.40 mm 0.64 mm
@ - Dry Length 8.0 mm 7.6.mm
% Dry Implant Mass| _ 0.91 mg 0.96 mg
~§ Wet Diameter 0.90 mm NA¥
Wet length 7.5 mm 10.1 mm
Hyciratéci éurface 23 mm? 49 mm?
area
Table 21: Implants 8C and 8D
Implant 8D 8C
2 rae Basd SABT 1 SABTHSTx7
= & o 3 implants implants
58 !
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Solubility in PBS pH 4
7.2-7.4(37°C,5 | 0.2 pg/ml 0.2 pg/ml.
~days) ,
@ |PSD (um)Range +| D106.3, D10 0.2,
2. 10% D50 16.2, D50 2.2,
g3 , D90 42.5 D90 6.1
Axitinib 49,40% 39.60%
Target Dose 3x 200 ug 600 pg
Actual Dose 608 ;}g 520 pg
PEG Hydrogel | 42.00% 49.50%
4a20K PEG-SAZ 28.00% 33.00%
2 8a20K PEG-NH2 | 14.00% 16.50%
z ,
= TLA 0.00% 0.00%
o ,
§ ~ Co-Crystal 0.00% 0.00%
o | Sodium phosphate | 8.60% 10.9%
“Axitinib T50% | 6.00%
PEG Hydrogel 6.90% 7.50%
4a20K PEG-GAZ 4.60% 5.00%
(% wet] , :
basis 8a20K PEG-NH2 2.30% 2.50%
wiw) : '
TLA 0.00% O 0.00%
Fumaric 0.00% 0.00%
Sodium phosphate | 1.50% 1.65%
o 0.24 + 0.15 mm (per
Dry Diameter. | 613mm filament)
e 16.5 + 0.26 6.8 mm (per
Dry L enghh mm filament)
, ' ' 0.19 mg (per
Dry Implant Mass 045 mg " filament)
Wet Diameter - 0.75 mm 0.38 mm (per
w filament)
o : .
2 9.5 mm (per
ng: Wet length 7.5 mm filament)
[}
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Hydrated surface: 63 mm? “80mm?
area ‘
Table 21A: Implant 8E
Implant 8E
Free Base SAB-1 Mﬂ:mnized’ (HST 3
i Implants)
& |Solubility in PBS pH B ,
2 | 7.274(37°C5 0.2 pg/mL
= days) '
< ,
H . D10 0.2, D50 2.5, D90
g; PSD {pm) Range + 7.5
o 10%
5
T o ¥ .
Axitinib 44.90%
Target Dose 450 pg
Actual Dﬂse ' 4{39'5.19;
PEG Hydrogel - 48.10%
4a20K PEG-SAZ 32.10%
8a20K PEG-NH2 16.00%
g | TA 0.00%
2 Co-Crystal 0.00%
-
5 | sodium phosphate 710%
&
- Axitinib 7.00%
PEG Hydrogel 7.50%
4a20K PEG-SAZ 5.00%
(%  Wet™8a20K PEG-NH2 2.50%
hasis ,
wiw) TLA 0.00%
Fumaric 0.00%
Sodium phosphate 1.10%
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Dry Diameter 0.37 mm (per implant)

Dry Length 8.94 mm (per impiant)

Dry Implant Masé 1.05 mg (per impiant)

Wet Diameter -~ | 0.54 mm (per implant) -

Wet length 7.31 mm (per-implant)

38.6 mm?
» Hydrated surface (calculated from 3x the
8 area hydrated surface area of
2 the individual  unfurled
é implants)
a -

Table 21A.1: In vitro release (Method C) of implant 8E from Table 21A:

Implant 8E

(in vitro release)
i . StDev
Time | Concentration Avirage Normai;zed . Average 1o
(hours) {pg/mL) R Yo Avg % StDev kg Released
eleased | Released Released
0 [ 0 0 0 0
1 0.938 20.84 21 1.17 93.80 5.28
2 - 1.499 33.53 34 - 1.62 150.87 7.28
6 2.863 64.17 65 2.84 288.77 12.80
10 3942 88.77 90 3.85 | 399.47 17.33
24 4.312 97.88 99 3.73 440.48 16,77
36 - 4315 98.89 100 3.95 445,02 17.79
48 4.239 98.16 99 - 3.57 441.74 16.07
60 4.241 99,16 100 4,10 446.24 | 18.45
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Example 9: In vitro release of the TKI implant — Comparison of particle sizes
[o00671] In this further in vitro study, the influence of particle size on release kinetics of the TKI

implant was investigated. PEG NHz (Ba20k) and PEG SAZ (4a20k) were used to form the PEG hydrogels.
(Table 22). '
[000672] The implants contained the SAB-I axitinib. The varying particle size is depicted in Table
22.

wmﬁ,ﬁ} The release was measured according to Method B as described in Example 7.2.
[000674] The results are shown in Figure 21.

Table 22: Implants 9A, 9B, and 9C

Implant 9A 9B ’ acC
L a SAB-1 SAB-1 SAB-1
L .
= ?o%ymarpt‘ non-micronized| micronized = | super-micronized
2 [psDum)| D106.3, D10 0.2, D10 0.17,
= ange =+ 16,2, VIR 50 1.4,
*é" R D50 16.2 D50 2.2 D50 1
- 10% D90 42.5 D90 6.1 D90 4.0
- Py 64.8%
Axitinib 49.40% 68.60%

Dose 651 pg 690 ug 692 pg
= PEG ' ' '
§ Hydrogel 29.40% - - 29.40% 29.40%
@ 4a20K o g A0,
§ PEG-SAZ 19.60% ’}9.66 Yo ’ 19.60%
& | 8a20K Ay
:g PEG-NH2 9.80% 9.80% 9.80%
< TLA 0.00% 0.00% 0.00%

Co-Crystal 0.00% ~0.00% _0.00%
Sodium ' :
~ Iohosphate 5.70% 5.70% 5.70%
Axitinib 16.50% - 16.50% 16.50%
CPEG | 0 A6 o
5 | Hydrogel 7.50% 7.50% 7.50%
T | 4a20K - ; U iane
o | PEG-SAZ 5.00% 5.00%  5.00%
Eied . "
O 8a20K )
= | PEG-NH2 2.50% 2.50% 2.50%
Z [T 0.00% | 0.00% |  0.00%
< | Fumaric 0.00% 0.00% 0.00%
Sodium o o,
,‘Qhosphate_l 1.45% 1.450% 1.45%
= IStretching ; ' :
o
S| Method | Wt | Wet Wet
= © )
£ © | (Stretch , ;
8 | Facton | 23 2.3 2.3
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Dry ,
Diameter 0.40 mm 0.35 mm 0.36 mm
Dry
p Length 7.8 mm 7.8 mm 7.8 mm
g Dry
< | Implant 0.92 mg 0.97 mg 0.95 mg
% Mass o ) ,
Diameter 1.00 mm 0.82 mm 0.84 mm
Wet )
Length 64 mm 6.8 mm 6.8 mm

5 [000675] The non-human primate study was designed according to Table 23 below:

Table 23: NHP study

Test Material Actual
Right , dose
GN No. An. eye | SFEEYE |/
’ | v (05 Hg/ey
(op) e
2(3 mcaths} '
| . SAB-I 608
10Ax3 | ‘2(6months) | 4y ymplant 10A)
2 (9 months) ’
2.(3 months)
| SAB-I 307
108 | 2(6months) |y olant 10B)
2 (9 months)
2 {3 months)
10C | 2(6months) (Imxi:g;xIOC) 597
2 (9 months)
-3 (3 months)
10D | 2 (6 months) aﬁﬂﬁiﬁ*fo\; 32
1-(9 months)

[000676] The implants used for each of the above groups are further characterized herein below:
10 ‘
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Table 24: Implants 10A, 108, 10C, 10D
Implant 10A 10B 10C 10D
Axitinib - i 7 1 ean ' Polymorph
2 | “Type SAB-I | SAB-I | SABI v
!—-« .
2 [psD (um)[ D106.3, | D100.2, | D100.2, [ D100.2,
£ | Range + | D50 16.2,| D50 2.5, | D50 2.5, | D50 2.5,
2 | 10% |D90425| 09075 | D90 7.5 | D90 7.5
Axitinib | 49.40% | 64.3% | 64.3% | 52.10%
ngﬁ? 200pg | 300 g | 600pg | 300 ug
Acual oo . '
Brice 2(}2”‘?’;;@3 307 pyg | 597 ug 322»;19
= | PEG o | 2920% | o .
% Hydrogel 42.00% 29.20% | 39.90%
Ly
2 | 4a20K 19.50% o
B 28.00% 19.50% | 26.60%
2 PEG-SAZ : ,
2 | 8a20K o | 9.70% .
S | e | 14:00% 9.70% | 13.30%
TLA | 0.00% | 0.00% | 0.00% | 0.00%
Co-Crystall 0.00% | 0.00% | 0.00% | 0.00%
; 0,
sodium | g o0, | 699% | 6500 | 8.00%
{phosphate]
T Axitinib | 7.50% | 16.50% | 16.50% | 9.80%
- _
PEG | 690% | 7°9% | 7500 | 7.50%
Hydrogel ’
= [qa20k |, 0 | 500% | ..o .
,§ PEG-S Az 4.60% 5.00% ’5,0{3 Yo
Wy ;
B | 8a20K o | 2.50% . o
2 |pecnm2 2.30% 250% | 2:50%
< | TLA | 000% | 0.00% | 0.00% | 0.00%
Fumaric | 0.00% | 0.00% | 0.00% | 0.00%
Sodium | 5 " " ‘6
lohosphate| 150% | 165% | 165% | 1.50%
Dry | 024+ |0.38mm 031 %
£ | Diameter | 0.013mm 0-38 MM 15 605mm
Wy
3 =
@ "D 165+ | 45mm | 7.0+
E Vry. :
& | lLength | 0.26 mm 8:4MM 15,08 mm

a
~3
A
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Dry - 1047 mg '
Implant | 0.45 mg 0.93 mg | 0.58 mg
Mass
Wet —1066mm | '
Diam eter 0.75 mm 0.66 mm | 0.64 mm
- Wet ,
| Length 7.5 mm | 44 mm | 8.3 mm | 9.6 mm
*3x = 608

Surgical dosing procedure and taking of samples

[000677] The test implants were packaged in two separately foil pouched sub-assemblies. A needle
sub-assembly contained the test article drug implant pre-loaded in the needle cannula (bottom image) and
an injector sub-assembly (top image). The user connected the ﬁeecﬂé sub-assembly to th,e injector and the
implant was ready to be dosed. The injector and needle assemblies were provided in separate foil pouches.
[0006?‘8} The study animals were Cynomolgus monkeys 2 to 4 years old and weighed 1.5 to 3.0 kg
{equal share of male/female) at the start of the study. The monkeys received a bilateral intravitreal injection
of test impiants (i.e., one implant in each eye). The monkeys were sedated/anesthetized to effect a’nd
placed in dorsal recumbency. Topical proparacaine was be applied to the eyes. The conjunctival fi)mices
were flushed with a 1 :50 dilution of betadine solution/saline and the eyelid margins swabbed with undiluted
5% betadine solution. The eyes were draped and a wire eyelid speculum piae:ed. A-caliper was used to
mark @ spot 3.0 mm posterior to the limbus on the inferotemporal bulbar conjunctiva. The conjunctivaat
the marked spot was swabbed with undiluted 5% betadine solution. Conjunctival forceps were used to
fixate the globe position while the needle of the injection device was inserted at the marked spot, through '
the sclera and advanced into the vitreous humor. The intravitreal injection was made to a full depthof the
needle and a dwell time of 8 seconds was counted and then the implant was manually deployed with the
depression of the plunger. Subsequently, the needle was be removed and the episcleral tissues
approximated to the site of insertion grasped with the conjunctival forceps to lessen reflux of vitreous.
{Second and thirct injections were be performed for Group 1 only). The contralateral eye had an identical
injection procedure performed.

[000679] At week 13 (+ 4 days) the animals were autanized by euthanasia solution administration,
under sedation if necessary (e.g. ketamine), followed by a Testing Faciﬁty SOP approved method to ensure
death, e.g. exsanguination.

[000680] Whole eyes were collected from all animals. All extraneous tissue was removed from the
eye. The eyes were placed in a tube, then immediately stored frozen at -60 °C to -90 °C.
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Tissue processing and bicanalvtical procedures
[o00681] Frozen eyes were dissected and processed in compartments for quantification of axitinib in
ocular tissues using qualified methods described here.
[000682] The eyes were bisected 3-4 mm distaf to.the limbus-and the anterior tissues (cornea, iris
ciliary body, aqueous humor) and posterior tissues (vitreous humor, reting, choroid/RPE) were separated.
Figure 22 shows the location of these tissues in the eye. In the posterior eye cup, superior was identified
using a suture at 12 o’clock and center of the posterior eye cup was identified using the optic nerve (Figure
22). '
[000683] Within the frozen vitreous in the eye cup, fully intact implant was identified and removed
from the vitreous to quantify remaining drug in the vitreous humor implant. Cuts were made through the
sclera horizontally and vertically through the aptic nerve to create four quadrants. The remaining vitreous
humor was separated into superior and inferior halves from the retina/choroid/RPE and cqﬂected to quantify
drug in soluble vitreous humor. Then, the retina was removed one quadrant at a time followed by
choroid/RPE to quantify drug in retina and choroid/RPE quadrants. To extract aqueous humor, the cornea
and iris ciliary body were separated, and the aqueous humor (ice crystal ﬁetwee’n} was remaved tb quantif’y
drug in the aqueous humor. '
{000684} Vitreous humor with implants were further prepared in ethanol and retina/choroid/RPE
tissues were prepared in methanol:water (50:50, v/v) per milligram of tissue. All samples were placed in
Precellys lysing tubes with ceramic beads and homogenized at SS&G rpm for 3 x 30 second cycles, with 20
second pauses between cycles at 4°C. Vitreous with impiant samples were further agitated overnight,
devoid of light, at ambient temperature, Each standard, blank, or unknown aqueous humor, vitreous humor
(soluble), diluted vitreous humor implants (insoluble), retina or choroid tissue homogenate sample was
vortex mixed for 4 minutes and centrifuged for 10 minutes, 4000 rpm, at 4°C.
[000685] Two-hundred (200) ui {retina and choroid) or three-hundred (300) pL (aqueous and
vitreous humor) supernatant was transferred to a new 96-well collection plate. The samples were dﬁéd
down under nitrogen gas at 35°C. Samples were then reconstituted in 200 pL of methanol: water (50:50,
v/v) and vortexed for four minutes. Reconstituted samples were transferred to a 96-well autosampler plate
and ,analyzed by LC-MS/MS.
[oaosaa} The concentration of axitinib in the tissue samples were determined using the calibration
curve parameters and further coryected for tissue weight and appropriate dilution factors. Descriptive
statistics were applied during data anaiysis and axitinib concentrations in aqueous and vitreous humor,
retina and choroid/RPE tissues in each study group were presented as geometric means. The drug release
rate was derived by subtracting the remaining drug mass in the vitreous from the starting implant drug
mass and dividing the difference by number of days of drug release (90 days for 3-months).
[000687] The results (based on geometric mean concentrations) are shown in Table 25 below.
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Table 25: In vivo NHP study results at 3 months

Drug
release
Dose rate from N .
iStarting|Remaining| VH from 0 | Release | Soluble AH | Retina Choroid/
Study c Geometric/Geometric RPE
Dose | at month to3 = |Rate/Day| L yeous " ;
Arm (vg) 3 months, |(ng/day)|(ng/mL) Meank Mean Geometric mean
(ug) |Geometric 9/m= (ng/mL) | (ng/g) | (ng/g)
Mean ' '
(pg/day) ,
10A , ,
x3 608 496 1.2 1229 200%* 39 475 3873
, 0.75 ' '
108 | 37 239 527 9 2 72 653
10€ | 597 | 523 0.8 766 2 | & 160 | 1198
10D | 3 | 232 1.0 086 | o1 6 698 | 4683

*High - likely due to free pamcteg in VH (exceeds solubility)

[000688] As can be seen from Table 25 above, the effect of increased solubility of the axitinib
poty'morph IV on the release fromthe implants demonstrated in Example 7 in vitro could be reproduced
in vivo (compare implants 10B and 10D — see the dose remaining at month 3, in particular also the drug
release rates from VH and the release rate per day) '

[000689] The soluble concentration in vitreous humor resultmg from the implant containing
polymorph IV (implant 10D) was much higher than for the implant containing SAB-1 (implant 10B).
[000690] It was also found that the faster release of a more soluble polymorph led to increased
quantification of the polymorph in eye tiyssues {compare implant 108-and 10D and the quantified polymorph-
in retina and chorcs?d/retinai pigment epithelium(RPE)). 4 '

[000691] Figures 23 A ahd 23 B show the distribution of the respective polymorphs in retina and
choroid/RPE..

[000692] As can be seen from Téb!e 25 above, the effect of increased hydrated surface area on the
release of the TKI from the implants demonstrated in Example 8 in vitro could be reproduced in vivo
(compare implants 10A and 10C ~— dose remaining at month 3, the drug release rates from VH and the
release rate per day).

[000693] The results for the 6 and 9 month time points (based on geometric mean concentrations)
are provided in Tables 26 and 27 below
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Table 26: In vivo NHP study results at 6 months

Drug
release
Dose rate from -
|StartinglRemaining| VH from 3 AH . Retina Choroid/
Study Dose | at month to 6 {GeometriciGeometric RPE
Arm (1g) 6 ' months, Mean Mean |Geometric mean
(bg) | Geometric | ("9/mL) | (ng/g) (ng/g)
' Mean
(pg/day)
10A
x3 608 305 2.1 75 2338 6088
| 13 f ,
108 | 3y 125 37 3243 8218
10C | 597 | 38t 16 | 1se4 | 1793 6281
10D | 5 | 40 2.1 61 598 3475

Table 27: In vivo NHP study results at 9 months

Drug
release
Dose rate from : e
Study [Starting|Remaining| VH from 6 AH. | Reting | Choroid/
tudy Dose | at month to O |GeometriciGeometric RPE
Arm (ug) 9 months Mean Mean |Geometric mean
(hg) |Geometric| ("9/mb) | (ng/g) (ng/g)
Mean
(pg/day)
10A
x3 608 96 2.3 20 746 - 4765 -
108 | 507 30 10 | 12 838 3535
3.2 o
10C 1 597 | o5 14 | 8 4887
10D | 55 1 Ba ] 3 60 716

Clinical Observations

[o00694] There were no TKI implant-related effects on clinical observations. Clinical signs that were
observed during the study were incidental and unrelated to TKI implants. These observations were
generally sporadic/transient and/or common observations of animals this age/species.
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Body Weights
[000695] The TKI implant did not adversely impact animal body weights over the study duration.
Body weight gain throughout the study was consistent with expected values and normal biological variation.
or
[000696] Intraocular pressure values were within normal limits for all animals at all time points on
study, except an isolated low 10P vatuef(S mmHg} for one animal on day 39, which however returned to
the normal range at dayyas.
Ophthalmi mination and Imagi
[000697] The implants were visualized and implants within the posterior chamber were observed
using ultra widefield cSLO imaging. Based on implant observations and ¢SLO images the implants reside
principally in the inferior region. The hydrogel component of the implant stays intact and then fully
bioresorbs by hydrolysis within the vitreous at approximately 5 to 6 months. At 6 months, the hydrogel
component of the implant has fully degraded liberating axitinib particles for release into the vitreous.
Ocular Scoring '
[000698] ' The ocular (uveitis) scoring pérameters and numerical scores were assigned using' a
modification of the Standardization of Uveitis Nomenclature (SUN) and SPOTS systems performed by a
Staff Ophthalmologist as part of the ophthalmic examination. There were no statistically significant
differences identified for ocular scoring, all study eyes were graded a zero over the study duration.
Bioanalysis (Plasma) . |
[000699] Axitinib concentrations were measured in the plasma of animals at sacrifice time points
using a qualified method with a LLOQ of 0.100 ng/mL. No measurable amount of axitinib was detected in
any plasma samples over the study duration.
Pharmacokinetic Analysis
{ooo700] The study arm 10D formulated with the polymorph IV had an axitinib starting dose of 322
Hg. The geometric maén remaining axitinib dose in the VH at 3, 6, and 9 monthswas 232, 40, and 1 pg,
respectively (see Tables 25, 26 and 27). Rewttsdemnnstrated a clearance rate (i.e., elimination rate)
from VH during the initial 3 month period prior to hydrogel bioresorption of 1.0 pgfday (see Table 25).
That rate represents diffusion of the drug through the implant into the vitreous and distribution to the
surrounding ocular tissues. Following hydrogel bioresorption at approximate!y 5.5 months, the remaining
drug disperses and clears faster, and drug clearance (elimination) from the VH is near complete by S
months. In the present disclosure, the terms “elimination” from the vitreous humor (VH) and “clearance”
from the vitreous humor (VH) are used interchangeably.
[o00701] The s’tudy arms 10A x 3, 108, and 10C formulated with the SAB-I polymorph had an axitinib
starting dose of 608 pg, 307 pg and 597 pg (see Tables 23, 24, 25, 26 and 27). Results démqnstrated 4
clearance rates (i.e., elimination rates) from the VH during the initial 3-month period prior to hydrogel
degradation of 1.2, 0.75, and 0.8 pg/day for 10A x 3, 10Band  1th, respectively (see Table 25). These
results demonstrate that the implant fermuiated with polymorph IV (10D} provides for a higher daily release
rate prior to hydmg’et degradation compared to 10B and 10C.
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[000702]
mcn:h 3) 1.0 pg/day into the vitreous and surrounding ocular tissues, which is almost similar to three 0.2

PCT/US2024/023688
A single 0.3 mg dose implant formulated with the Form IV axitinib polymorph delivered (at

mg implants formulated with SAB-1 axitinib polymorph which delivered 1.2 pg/day. The data supports the
hypothesis that a lower dose implant formulated with the more soluble axitinib polymorph 1V can deliver a
comparable daily release rate in vivo as a higher dose implant formulated with axitinib polymorph SAB-I.

[000703]
time of hydrogel bioresorption into the vitreous and surrounding ocular tissues in the subjects compared

Further, implant 10D formulated with axitinib form 1V resulted in less drug released at the

to the formulations containing axitinib polymorph SAB-I, thus reducing the maximal drug exposure at 6
months (upon degradation of i:he hydrogel). Thus, in the case of implant 10D containing axitinib polymorph
1V, the largest part of the drugload of the implant had already been reiéased prior to the start of the
hydrogel degradation. This may also be derived from the géometric mean concentrations in the retina and
the choroid at 3 months (implant still intact) vs. 6 months {degradation of implant). Implant 10D containing
axitinib form 1V delivered steady axitinib concentrations into the retina at 3 and 6 months (698 and 598
ng/a, respectively). Similarly, steady concentrations in the choroid/RPE were observed at months 3 and 6
(4683 and 3475 ng/g, respectively).

[000704] The average concentrations. in retina and choroid/RPE are provided in Tables 27A and
27B bemw; The PK parameters (based on the average concentrations) in these tissues are summarized
again in Table 27C below.

Table 27A: Average concentrations in retina

Axitinib Cancentratiens in Retina (Avg + SD)
Polymorph SAB-I Polymorph IV
(mﬁn"‘tﬁ o 10Ax 3 108 10C 10D
3x0.2mg 1x0.3mg 1x0.6 mg 1x0.3mg
3 1120 £ 1553 103 4+ 103 241 £ 221 1073 + 1177
6 6567 £ 13791 5282 £+ 7061 2621 + 2413 770 £ 557
9 3430 + 9302 3256 + 7507 2022 + 3673 106 £ 112
AUC_
e 907662 642973 363650 222431
(ng*day/g)
Table 273:'Averaga concentrations in choroid/RPE
Axitinib Concentrations in Choroid/RPE (Avg + SD)
Time Polymorph SAB-1 Polymorph IV ,
(months) 10Ax3 108 10c 10D
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'3x0.2 mg 1x0.3mg 1x0.6 mg 1x0.3mg
3 7915 + 10518 2088 + 3361 2697 £ 3169 7586 £ 6816
6 ' 9104 4 7737 10899 + 8164 9953 + 10299 6779 + 7991
9 11319 + 15838 8414 + 9726 9554 + 11704 1326 * 1333
AUC |
4 2431791 1661746 1711268 1720297
{ng*day/g) .
Table 27C: PK parameters in retina and choroid/RPE
’ Polymorph SAB-1 Polymorbh v
-~ PK Parameter 10Ax3 10B 10C 10D
3'3(&2:“9 1x0.3 mg 1x 0.6 mg 1x 0.3 mg
€
max 7 & )82 + + 24 73 &
(Avg % SD) 656 13791 | 5282 ?051 : 2621’ 24’13 ;0 3+ 1177
Axitinib in )
Retina T ax 6 mo. 6 mo. 3 mo.
AUC, _
oame- 1 907662 642973 363650 222431
(ng*day/g) ,
c .
- max 11319+ 1 1 + 8164 + 102 7586 + 681
(Avg + SD) 3 58381 10899 + 8164 | 9953 + 10299 ,6’ 6816
Axitinib in
Choroid/R| T, 6 mo. 6 mo. 3 mo.
PE
AUC,, . , o , :
, 1 2431791 1661746 1711268 1720297
(ng*day/g) '

1; For Tables 27A to 27C: AUC trapezoid calculation assumes steady state from time zero to 3 months.

[000705]

lants over time (comparison of different polymorphic

forms of axitinib)
Stability of SAB-I and Polymorph 1V in implants was tested over a period of 6 months at

RT. The relative humidity (RH)was not controlled. The study is still ongoing.

[000706]

Implants were manufactured using the wet casting process outlined in Example 1. The
same formulation was used for each lot (Table 28 below). The only difference was the polymorph of the

axitinib (form SAB«}. and form 1V). Implants were loaded into 25G JBP needles with cowls and sealed under
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stored in a room temperature chamber with a LogTag to monitor temperature and relative 4humid%t:y
throughout the study. After 6 months of storage, the XRD patterns for both the polymorphic forms of
axitinib in the respective implants were identical to their corresponding initial reference patterns.

[000707]

T=4.5 months, and T=6 months. Values must be equal to or greater than 0.1% of peak area on the UPLC

curve to be considered reported impurities.

[000708]
[000709]

Table 28: Implants 11A and 11B

PCT/US2024/023688
nitrogen in heat sealed foil pouches. After implants were received back from gamma sterilization they were

Average storage temperature through 6 months was 25.2°C + 0.12°C and average relative
humidity was 14.4% =+ 0.52%. The range of values for temperature and % RH were 22.1-25.5°Cand 13.0-
54.3%, respectively. Axitinib purity was measured using TM-0099 at T=0, T=1.5 months, T=3 months,

The implants used in this study are shown in Table 28 below.
The results are shown in Table 29 below. '

Implant 11A “11B
l% Polymorph SAB-1 Micronized Polymorph IV
i , D100.2, D10 0.2,
-zg PSD (um) Range + 10%| D50 2.2, - D50 2.5,
D90 6.1 D90 7.5
Axitinib 52.10% 52.10%
Target Dose 300 ug 300 ug
, Actual Dose 309 yg 322 ug
fg_i PEG Hydrogel 39.90% 39.90%
$ | 4a20K PEG-SAZ - 26.60% 26.60%
Feas 8a20K PEG-NH2 13.30% 13.30%
o
£ TLA 0.00% 0.00%
- Co-Crystal/
Pro-Drug 0.00% 0.00%
Sodium phosphate 8.00% 8.00%
Axitinib 9.80% 9.80%
- PEG Hydrogel - 7.50% 7.50%
2
B 4a20K PEG-SAZ 5.00% 5.00%
@ —
8 8a20K PEG-NH2 2.50% 2.50%
g TLA 0.00% 0.00%
& Co-Crystal/
L Pro-Drug 0.00% 0.00%
Sodium phosphate 1.50% 1.50%
2 Dry Diameter {030 + 0.013mm | 0.31 £ 0.005mm
@ g .
E Dry Length 7.140.03mm | 7.0 % 0.08mm
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Dry Implant Mass 0.58mg 0.58 mg.
Wet Diameter 0.63 mm 0.64 mm
Wet Length 9.4 mm 9.6 mm

Table 29: Stability of polymorphs SAB-1.and polymorph 1V in implants 11A and 11B, respectively

time point Purity ayf'SABaI [Y%] Purity of Potvmorph v [%%]
0 99.6 99.8
1.5 months 100.0 99.7
3 months 99.9 99.7
4.5 months 99.9 99.7
6 months . 99.9 99.7

Example 12: Implant synthesis via hot melt extrusion and curing — influence of the curing
time and temperature

[000710]

A study was performed to investigate the influence of the curing time on persistence of the

10 hydrogei in tris-buffered saline (TBS) at pH 8.5 and at 22 °C. Animplant (specifically, implant no. 12A, see

Table 30 below), was prepared by the hot melt extrusion process described in Example 2, with curing

under different conditions as listed below.

Table 30: Implant 12A
Implant type 124
SAB-1
%’ Free Base Micronized
e .
§ (HME)
< Solubility 0.2 pg/mL
g | , D10 0.2,
@ IPSD (um) Range i
£ oo 05022,
5 D90 6.1
Axitinib 69.00%
Theoretical Dose 600 ug
“Actual Dose 614 g
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PEG Hydrogel 27.00%
g
2 | 4a20K PEG-SAZ 27.00%
5
2
el
§
8a20K PEG-NH2 0.00%
TLA 0.7%%
Sodium o
- phosphate 321%
TAtnb | 14.04%
~ [TPEG Hydrogel T5.49%
£ [2a20KPEGSAZ|  MA
oo
8 [8a20KPEGNH2|  0.00%
-726 .
E TLA 0.16%
® ,
= Sodium o
phosphate 0.65%
| Dry Diameter 0.44 mm
w Dry Length 4.3 m?n
[}
'g ~|Dry Implant Mass| 0.89 mg
£ [ Wet Diameter 101mm
Wet length ; 6.51 mm-
[o00711] For the study, various implants of the composition shown above in Table 30 were

produced using different curing time and were placed individually in tris-buffered saline (TBS) at pH 8.5
and at 22 °C having Tris-HCl at a concentration of 300 mM. The implant ir}tegrity (corresponding to the
hydrogel persistence) was judged daily by a score from 1 to 4, the scores being: 1 (rigid implant, minimal
to no movement); 2 (implant flexible, some movement); 3 (spaghetti-like, fluid motion); 4 (breaking apart)
- see also Figure 24 to illustrate scores 1 to 4. The following table records the day of the study on which
score 4 was reached for implants prepared using different curing times, temperatures and relative
humidities (RH). The implants were assessed visually.
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Table 31: Curing study

Curing Day Curing Day Curing Day
time of time of time of
(at35°C, |score| | (at30°C, |score| |(at30°C, |score
98% RH) |4 60% RH) | 4 98% RH) |4
No cure 14.0 No cure 16 No ture 16
0.5h 26.0 2h 16 2h 23
15h 25.7 8h 17 8h 23
2h 27.0 24h 19-21 | | 24h 23
4h 26.0 48 h 19-21 | |48h 23
72 h 22.7 72 h 1921 72h 23
[000712] It was found that, generally, a higher curing temperature resulted in longer hydrogel

persistence (for example, when curing was performed at 35 °C instead of 30 °C at the same relative
humidity). Furthermore, it was found that a higher relative humidity resulted in a longer hydrogel
persistence (for example, when curing was performed at 98% RH instead of 60% RH at the same
temperature). At a curing temperature of 35 °C and at 98% relative humidity it was found that a 2-hour
curing time was sufficient to provide for an extended hydrogel persistence in TBS at pH 8.5 and at 22 °C.
After sufficient cure time was reached, additional curing time did not have a large impact on persistence.

It was also found that the mass of an implant produced by the hot melt extrusion process increases during
curing such that the longer the curing time, the larger the resulting implant mass and increased implant
length and diameter (which is assumed to be due to increased crosslinking of the PEG precursors): 3.0%
(curing at 30 °C/60% RH) vs. 45.3% (curing at 30 °C/98% RH) vs. 73.1% (35 °C/98%RH). After sufficient
cure time was reached, percent mass, width, and length increase during curing reaches an equilibrium
value such that increased cure time does not have a significant impact. Sée also Figure 25.
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The rabbit study was designed according to Table 32 below:

Table 32: Rabbit study

Test Material
' Actual
Right Left
GN No. Animals dose
Bve 1BV ugreve)
- (oD) {0S) - # , V
10 males
i%A (6 weeks: 3 males) - SAB-I 309
(12 weeks: 3 males) | (Implant 13A)
(24 weeks: 4 males)
10 males
i3 (6'weeks: 3 males) SAB-T 679
(12 weeks: 3 males) | (Implant 13B) '
(24 weeks: 4 males)
10 males
(6 weeks: 3 males) SAB-I
13Cx 2 , , 1358
(12 weeks: 3 males) | (Implant 13C) :
(24 weeks: 4 males)
10 males
(6 weeks: 3 males) Polymorph-IV
13D 143
(12 weeks: 3 males) | (Implant 13D)
(24 weeks: 4 males)
10 males
- (6 weeks: 3 males) Polymorph-IV 322
(12 weeks: 3 males) {(Implant 13E)
(24 weeks: 4 males)
10 males
1«3 . (6 weeks: 3 males) Pafymurpw:{v | 698
(12 weeks: 3 males) (Implant 13F)
(24 weeks: 4 males)
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Table 33: Implants 13A, 13B, 13Cx 2, 13D, 13E, and 13F

Implant i3A 13B 13Cx 2 13D 13E 13F
Axitinib  * L . |Polymorph|Polymorph Polymorpﬁ
3 Type SAB-I SAB-1 SAB-1 v v v
=
% PSD (um)| D10 0.2, | D100.2, | D100.2,| D10 0.2, | D10 0.2, | D10 0.2,
= Range £ | D50°2.2, | D50 2.2, 1 D50 2.2, {1 D50 2.5, | D50 2.5, D50 2.5,
£ | 10% | D906.1 | D906.1 | DYV 6.1 | DY0 7.5 | DI0 7.5 | D90 7.5
Axitinib 52.10% | 68.60% | 68.6% 21.7% 52*1{5% 62.5%
- 1200 g
(total | 150 ug 600 ug
Tg;izt 300 pg | 600 pg | dose, as 300 pg :
: 2% 600
Hg) .
1358 it ;
Actual BB 43 ug | 608 g
Dose 309ug | 679 ug (total 322 ug
o dose)
3z ,
9 - >, i i
= ; PEG | 20 00% | 2609% | 56105 | ©52% | 30.009 | 31-20%
o ydrogel
s o , ,
g | sa20x | 6% [ 17740% [ 7a% [ a35% | | 208%
& | PEG-SAZ Sads
8a20k | 133% | 870% | 87% | 21.7% | 104%
PEG-NH2 13:30%
- TLA - 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00%
Co-Crystall  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Sodium : o : o ' i
, 8.00% 540% | 54% | 13.00% | 8.00% 6.3%
phosphate
Axitinib | 9.80% 16.50% | 16.50% | 2.50% 9.80% | 15.00%
PEG
) 7.50% 6.30% 6.30% 7.50% 7.50% 7.50%
Hydrogel
o 4a20K
% PEG-SAZ 5.00% 4.20% 4.20% 5.00% 5.00% 5.00%
@
© | 8a20K v o 0 o
g peenna| 250% | 210% | 2.10% | 250% | 2.50% | 2.50%
S
Py TLA 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Fumaric | - 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Sodium |y cooe | 130% | 1.30% | 1.50% | 1.50% | 1.50%
phosphate)
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Dry 030+ | 0354+ 10354+]| 033+ 0.31 £ 0.35 £
Diameter | 0.013mm.} 0.010mm {0.010mm| 0.010mm |0.005mm | 0.014mm
oy [rax003| 753% |2¥7 77009 70+ | 8%
Length - mm 0.031mm 0.031mm mm 0.08 mm | 0.95 mm
&’) p
o Dry )
@ : , 2x0.99 i Y
Implant | 0.58 mg | 0.99 mg 0.69mg | 0.58 mg | 0.96 mg
E | Mass [ ™
Q -
Wet
. 0.63mm | 0.733 & |0.73mm | 0.92mm | 0.64 mm|0.72 mm
Diameter 0.02mm
Wet g 4 m 7.66 % 11.4 9.7
Length 4 mm . 7.7 mm Amm [9.64 mm| 9.7 mm
0.18'mm
; . 2 2
Surface 19.16 mm2l18.48 mma 36.953 34.1 mm 19.9;-} 22.6 mm
area mm mm
Surgical dosing procedure
[000715] Bilateral intravitreal injections of the test articles were performed in male Dutch Belted

rabbits by means of an injector with a 25G needle assembly. The needle was inserted into the eye at a 45-
degree angle to the sclera 3 - 4 mm away from the limbus via pars plana, while care was taken to not hit
the lens or retina. Specifically, the needle was advanced inferotemporal at an angle, redirected to-mid-
vitreous before injecting, and after injection the needle was directed back to the entry angle/position before
exiting the eye. The intravitreal injection was made to a full depth of the needle and then the implant was
manually deployed with the depression of the plunger. Subsequently, the needle was removed and the
episcleral tissues apﬂrdximated to the site of insertion were grasped with conjunctival forceps to lessen
reflux of vitreous. The study arms, OTX-TKI implant dosing and animal assignments are summarized in
Table 32 above.

Tissue processing and bioanalytical procedures

[000716] At the selected necropsy time points, whole eyes were sutured at 12 o-clock position,
enucleated and frozen. The eyes were stored and shipped frozen prior to frozen dissection and subsequent
bicanalysis. Care was taken to maintain orientation of the eye through dissections. Dissection of the eye
followed the schematic shown in Figure 22. Frozen eyes were bisected, and the antérior chamber was
separated off. Four quadrants of retina and choroid were separated from the VH.. The VH was bisected
into superior and inferior and placed in collection tubes. Retina was removed and placed in collection tubes
fo}&awed by choroid. Samples were weighed and frozen on dry ice until homogenization. - Prior to
homogenization, the originally dissected four quadrants of retina and choroid were pooled into one
Precellys® tube for each respective tissue. Prior to homogenization, superior vitreous ‘humor, inferior
vitreous humor, and implant were pooled into one Precellys® tube. ' '
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[000717] To homogenize ocular tissue samples, weighed amounts of control bovine retina and
choroid were homogenized in 7 mL Precellys® lysing tubes containing 1.4 and 2.8 mm mixed ceramic
beads. Unknown Dutch Belted rabbit retina and choroid samples were homogenized in USA scientific impact
resistant 7 mL microtubes containing ceramic beads (2.8 mm). A consistent aliquot of methanol: water
(50:50, v/v) per milligram of tissue was added to each tube. Retina unknowns were diluted at an average
of 1:19 (parts tissue to parts diluent). Choroid unknowns were diluted at an average of 1:21 (parts tissue
to parts diluent). Vitreous humor was diluted with 4 mL of ethanol prior to homogenization. Tissues and
ocular fluids were homogenized (Precellys® Evolution temperature 4°C) at 5500 rpm for 3 x 30 second
cycles with 20 second pauses between cycles until homogenized.
[000718] The prepared matrices were then dried under nitrogen at 35°C and reconstituted with 200
pl methanol/water (50:50 v/v) and are analyzed via LC-MS/MS with a water/formic acid/acetonitrile
gradient. Axitinib and the internal standard (1S) were separated on a YMC-Pack Pro C4 column (50 x 3.0
mm I;D.) and quantitated using ESI selective reaction monitoring mode with a total run time of
approximately 6 min. The peak area of the m/z 387.1—-356.3 for axitinib and m/z 390.3—356.1 for axitinib-
D3 (IS) transition of axitinib was measured versus that of the internal standard transition to generate the
standard curve. All standard curves were linear over the range of 0.100 to 500 ng /mL with the correlation
coefficient (r2) > 0.99. The LLOQ was 0.100 ng/mL.

Results

Body weight

[000719]  The TKI implant did not adversely impact animal body weights over the study duration.
Body weight gain throughout the study was consistent with expected values and normal biclogical variation.
Ophthalmic examinations ,

[o00720] Ophthalmic examinations were used to aide in the description of the breakdown of the test
article. TKI implants were visualized within the inferior vitreous of all eyes. Based on implant observations
and ¢SLO images the implants reside principally in the inferior region. The hydrogel component of the
implant stays intact and then fully bioresorbs by hydrolysis within the vitreous at approximately 4 o 5
months. Once the hydrogel fully degtadesfany undissolved axitinib particles (white amorphsusfﬂm:cuient
material) are released into the vitreous.

0P

[o00721] Following IVT injection, I0P (intraocular pressure) was relatively consistent throughaut the
study. All IOP measurements remained consistent with what is considered normal IOP for a rabbit.

chér Scoring

[oo0722] The ocular (uveitis) scoring parametersf and numerical scores were assigned using a
modification of the Standardization of Uveitis Nomenclature (SUN) and SPOTS systems as part of the
ophthalmic examination. There were no statistically significant differences identified for ocular scoring, all
study eyes were graded a zero to mild scores over the study duration.
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[000723] Axitinib concentrations were measured in entire retina, choroid/RPE, vitreous humor and
aqueous humor following dissection of the animal eye tissues. '
[000724] The results for the concentrations of axitinib in aquebus humor are presented in Table 34,

Table 34: Summary of Axitinib concentration in Aqueous Humor (AH)

Study Stmfting Time Geometric
Arm Dose Point Mean
(vg) (ng/mL)
6 Weé@ , © 3.0
13A 309 13’Weeks 221
24 Weeks
2.7
6 Weeks 19
138 679 113 wWeeks | 56

24 Weeks 1.1
6 Weeks 7.6
'13(; X2 1358 13 Weeks | 558
24 Weeks 49,2
6 Weeks 7.5

438 143 13 Weeks 72
24Weeks | o6
6 Weeks 15.6
13E 322 |13Weeks | 44
24 Weeks 2.4
6 Weeks i{).:l
13F 608 | 13Weeks | 216
24 Weeks | g3
[o00725] The highest geometric mean concentration of axitinib for SAB-I formulations was noted at

13-week time point for three dose levels, whereas for poiymorph IV formulations the highest axitinib
concentration for 150 and 300 pg dose groups (13D and 13E, respectively) was noted at 6 weeks and for
600 pg dose (13F) at 13 weeks. All the geometric mean concentrations of axitinib in aqueous humor are
well below its solubility (400 ng/mL) in aqueous medium indicating very low drug movement to anterior
chamber. In general, low peak concentration of axitinib was noted for polymorph IV formulations compared
to SAB-1 for similar dose. |
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[000726] The results for the concentrations of axitinib in retina and choroid/RPE (geometric mean
concentrations) are presented in Table 35.

Table 35: In vivo Rabbit study results at 6 weeks, 13 weeks, and 24 weeks

. Choroid/
Starting | Time point G eRoa::::‘i " RPE
Study Arm} ~ Dose Mean Geometric
(1a) (ng/g) mean
, ’ , (ng/g)
Week 6 353 71
13A 09| Week13 | g 496
Week 24 ,
500 377
Week 6 ,
125 178
, Week 13
138 | 679 | 445 88
Week 24 > 8
965 492
1
Week 6
413 541
Week 13
13Cx 2 1358 382 635
Week 24 ,
3089 764
Week 6 456 514
13D : v
143 | Weekdd | 5% 849
Week 24 159 123
Week® | sgg 861
13E : YT EE— —
322 Week 13| 450 660
Week 24 900 493
| Week &' 488 823
13F ’ :
‘608 Week 13 736 1335
Week 24 760 410
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[000727] The retina concentrations of axitinib at 13 and 24 weeks appeared generally more stable
in polymorph 1V formulations groups compared to SAB-I formulations.

{06&)‘?28} ' As can be seen from Table 35 above, the study with implants formulated with polymorph
1V axitinib (13D, 13E, and 13F) in all cases resulted in higher geometric means in retina and choroid at
week 6 than for the study group with implants formulated with SAB-I axitinib (13A, 138, and 13C x:2) at
week 6, irrespective of the starting dose. This is particularly surprising; for example because the geometric
mean concentration res’ulﬁng from axitinib polymorph IV in the retina at week 6 was higher than the axitinib
SAB-1 polymorph even with an eight times higher dose of the axitinib SAB-I as compared to axitinib
polymorph IV (compare groups iBC x 2 and 13D in Table 35 above). This supports that a higher solubility
polymorph of axitinib leads to a faster delivery of axitinib to the ocular tissues such as retina after
intravitreal injections.

[000729] Groups 13A and 13E in Table 35 show the results of the study with implants comprising
SAB-I axitinib and polymorph 1V axitinib, respectively, with substantially the same surface area (within 5%
of each other) and substantially the same dose (within 5% of each other) (19.16 and 19.93 mm?, and 309
and 322 ug, respectively). The geometric mean concentrations of axitinib in ocular tissues after week 6
show that the polymorph 1V is able to reach the tissues faster and provides for a higher concentration at’
week 6.

[0o00730] Further, the sum of the geometric mean concentrations determined in week 6, 13, and 24
of each of the two groups, 13A, and 13E show that a higher concentration of axitinib overall reaches the
ocular tissues when using polymorph IV as compared to SAB-I. ,
[000731] Further, the results ’mﬁ the two groups, 13A; and 13E show that the Cwax of axitinib up to
week 24 is higher in ocular tissues when using polymorph IV as compared to SAB-I (900 ng/g in retina and
529 ng/g in retina, respectively and 861 ng/g in the choroid-and 496 ng/g in the choroid, respectively).
[oo0732] Groups 138 and 13E in Table 35 show the results of the study with implants comprising
SAB-{ axitinib and polymorph IV axitinib, respectively, with substantially the same surface area (within 10%
of each other) (18.48 and 19.93 mm?, respectively) but the SAB-I dose being almost 1.5 times the form IV
dose. Even with such a high dose of SAB-I (13B) as compared to the polymorph IV (13E), the geometric
mean concentrations of axitinib in ocular tissues at week 6 clearly show that the polymorph IV is able to
reach the tissues faster and at a higher concentration at week 6.

[000733] Further, even with such a high dose of SAB-I as compared to the polymorph IV (13B and
13E) the sum of the geometric mean céhcentrations measured at week 6, 13, aﬂd 24 of each of the two
groups, 138, and 13E show that a higher concentration of axitinib overall reaches the ocular tissues when
using polymorph 1V as compared to SAB-1.

[000734] The average concentrations in retina and choroid/RPE measuréd in this study are provided
in Tables 35A and 35B below. The PK parameters (based on the average concentrations) in these tissues
are summarized again in Table 35C below.
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Table 35A: Average concentrations in retina

Axitinib Concentrations in Retina (Avg + SD)
'Pa!’ymurpﬁ SAB-1 Poiymoi‘ph v
. , Inter-
Time 13A 13B 13C 13D 13E polation | - 13F
1x0.3mgllx0.6mgl2x0.6mg %015 1x0.3mg 1x0.45 1x0.6 mg
mg , __mg
1.4 mo. 538 + 428 | 212 £ 234 | 611 + 713 | 609 = 543 | 722 + 530 631 539 + 294
3mo. |991+914| 143496 | 406+ 178|272+ 120 | 470+ 106 | 933 | %’ggj |
o 1316 1589+ 8877 % , 1103 %
5.5 mo. ’2508 1971 10423 390+ 717 | 1230 + 957 1167 1271
Auca»s 5 ' ;
o mi ‘148856 84264 407954 72677 125003 145599 166194
(ng*day/g) : o
Table 35B: Average concentrations in choroid/RPE
Axitinib Concentrations in Choroid/RPE (Avg + SD)
Polymorph SAB-I Polymorph IV
" s ' Inter- ,
Time 13A 138 130 13D 13E polation 13F
1x0.3 | K
mg 1x0.6 mgj{2x0.6 mg|1x0.15 mg|1 x 0.3 mg({1x0.45mg |1 x 0.6 mg
b 1501 £
1.4 mo. 348 + 238] 245 £ 189 2858 525 + 132 | 915 + 406 932 949 + 527
‘ - , , , 1777 £
3 mo. 901 +£956) 321 £ 179 | 664 + 203 | 953 £ 559 | 751 +478 1264 1532
5.5 -mo. 460 & 332] 501 % 102 | 825+ 312 | 195+ 211 [584 + 353 534 484 + 300
AUC . _ , , ,
' STy 97590 55769 173427 102476 130653 162167 193682
(ng*day/g) :
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Table 35C: PK parameters in retina and choroid/RPE

Polymorph SABd: : Polymorph IV
. Inter-
Time 13A 138 13C , 13D 13E polation 13F
1x0.3 | 1x06 | 2x0.6 |[1x0,15 , 1%x045| 1x0.6
mg | mg | mg | mg ['¥O3™9) mg | mg |
C 1316 £ | 1589+ | 8877 % , » 1395 +
max
(Avg % SD) 2508 1971 10423 609 £ 543 1230 £ 957 1167 | 1754
Axitinib in : ,
Retina T oax 55mo. | 5.5mo. | 5.5 r’no* 1.4mo. | 55mo. | 55mo. | 3mo.
Auco«a 5 : ,
=M. 1 148856 | 84264 | 407954 | 72677 | 125003 | 145599 | 166194
(ng*day/g) : ;
C ol 1501 £ , . 1777 +
( Avgn;z“ﬁn) QQi + 956501 & 102 2858 953 £ 559| 915 + 406 | 1264 1532
Axitinib in 4 :
Choroid/ T 3mo. | 55mo. | 14mo. [ 3mo. | 14mo. | 3mo. | 3mo.
RPE
AUCQ-S 5 mo -
TV 97590 | 55769 | 173427 | 102476 130653 162167 | 193682
(ng*day/g) , , ,
Ly For Tables 35A to 35C: AUC trapezoid calculation assumes smady state from time zero to 3 months.
[000735] An in vivo challenge study in rabbit was designed according to Table 36 below, comparing

an imp%ant containing 0.6 mg axitinib polymorph SAB-I (14C; corresponding to implant #3 in Table 1A,
Example A) and an implant according to the present invention containing 0.45 mg axitinib polymorph IV
(14D; corresponding to implant #29a in Table 1C, Example A) with control and Avastin (bevacizumab):

Table 36: VEGF challenge study

) Ihtravitrea! FA imagiﬁg IR imaging
, , Test Material VEGF- (leakage {implant Termination
GN No. Animals ; e
{both eyes) Challenge | evaluation) | evaluation) | and tissue
| (both eyes) collection
6 Cohort A: None Day 84 (£ 5)
Cohort A: Day 4, No tissue
- Control o ..
14A | M-3 (oimrested) 28.(£2), collection
Cohort B: : 56 (£4),  IN=3/group/
N=3 ’ B4 (25)  (Cohort

B’
O
o



WO 2024/215649

PCT/US2024/023688

6 None - Day 84 (+ 5)
Cohort A Avastin Cohort B: 3 days a&er No tissue
148 N=3 25 mg/mL “Day 14 (1), |VEGF challenge collection
Cohort B: 50u 42 (2), atall
N=3 70 (£5) corresponding
’ timepoints | N=6/group | Day 84 (£ 5):
6 1 pgleye Days 28 (£ 2) |Ocular tissues for
Cohort A: - 56(+4)  |picanalysis (fresh
N SAB-I ' ' , )
;4(: N=3 1x 0.6 mg 84(£5) chiecttqn)
Cohort B: ' -AH, VH, retina,
N=3 chr/RPE, iris,
implants
6
Cohort A: Polymorph-
14D N=3 v
Cohort B: -1%x045mg
N=3
[000736] The expected results are shown in Table 37 below.
GN Cohort A CohortB
) 1 week (full leakage) -2 weeks (full leakage)
14A Control 1 month (full leakage) | 1.5 months (full leakage)
(untreated) | 2 months (full leakage) | 2.5 months (full leakage)
- 3 months (full leakage) :
1 week (No leakage) 2 weeks (No leakage)
Avastin 1 'month (No leakage) 1.5 months (No leakage)
14B 25 mg/mL |2 months (Some leakage) | 2.5 months (Some leakage)
50 pL 3 monﬁ;s {full leakage) '
1 week (No leakage) 2 weeks (Né leakage)
14C SAB-I 1 month (No-leakage) 1.5 months (No leakage)
1x0.6 mg 2 months (No leakage) | 2.5 months (No leakage)
3 months (No leakage)
1 week (No leakage) 2 weeks (No leakage)
Polymorph- 1 month (No leakage) 1.5 months (No leakage)
14D v 2 months (No leakage) | 2.5 months (No leakage)
1x0.45mg | 3 months (No leakage)
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[000737] Leakage was measured by fluorescein angiography on a scale of 0.4, with 0 meaning "no
leakage” and 4 meaning “no inhibition of leakage” (see Table 37B). ’ '

[000738]  The results of the measurement are shown in Table 37A and Figure 29. The scoring
criteria is based on Table 37B.

__Table 37A: Scoring Results

‘Leakage Scores (awgragé)

Days 1 7 17 31 45 59 73
Untreated (- control), 14A 4.0 4.0 3.9 3.8 3.2 3.5
Avastin (+ control), 14B 0.0 0.0 00 | 10 3.1 3.7
0.45 mg implant, axitinib ‘
polymorph 1V, 14D 1.4 1.6 1.8 1.8 1.2 1.0
0.6 mg implant, axitinib , :
SAB-I, 14C 1.7 2.5 2.4 31 2.8 3.5
Table 37B: Scoring Criteria
Score Descriptor '

0 | Major vessels straight some tortuosity of smaller vessels, no vessel dilation

1 | Increased tortuosity of major vessels and/or some vessel dilation

2 | Leakage between major vessels, significant vessel dilation

3 | Leakage between major and minor vessels, minor vessels still visible

4 | Leakage between major and minor vessels, minor vessels poorly/not visible

[000739] The axitinib polymorph IV implants (14D) according to the present invention substantially
reduced retinal vessel leakage for at least 60 days following dosing compared to untreated controls. These
impiants maintained low leakage scores (mean: 1.2 to 1.8) throughout this peﬁod, with even a further
decrease in leakage score thereafter, while untreated controls exhibited increased tortuosity and leakage

(mean: 3.2 to 4.0). Bevacizumab-treated eyes showed no vascular leakage for up to 31 days (mean: 0.0),

after which effectiveness waned. Fven after ‘60 days, the axitinib implant according to the present invention

continued to suppress vascular leakage effectively (mean: 1.2), whereas the bevacizumab group showed

similar leakage scores (mean 3.1) to Qntreated eyes (mean 3.2). There were no implant-related effects on

clinical observations through 60 days. Going further, the axitinib implant according to the present invention

even further suppressed vascular leakage (mean: 1.0), while the effect of bevacizumab further decreased

(mean: 3.7). The polymoph IV 450 ug axitiﬂib{intmvitrea% implant according to the present invention

showed a sustained pharmacodynamic effect for at least 60 days, surpassing the duration of bevacizumab’s

effectiveness. These findings upto 60 days and beyond demonstrate the axitinib intravitreal implant’s
steady inhibition of VEGF«activity and potential to continuously control retinal vascular diseases.
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Example 15: Photostability study of Polymorph IV

[000740] The axitinib form 1V polymorph is known to be a photoreactive compound (Schmidt, D. et
al, 2018. Axitinib: A photoswitchable approved Tyrosine Kinase inhibitor. ChemMedChem, 13(22), pp.2415-
2426; Garrett, M. et al., 2014. Population pharmacokinetic analysis of axitinib in healthy volunteers. British
journal of clinical pharmacology, 77(3), pp.480-492) re-:;uirmg light protection for example when in tableted
form (Gierer, D.S. et al, Pfizer Inc, 2014. Pharmaceutical compositions of n-methyl-2-[3-((e)-2-pyridin-2-
ylvinyl)-1h-indazol-6-yisulfanyl]-benzamide. U.S. Patent Application 14/348,415).

[000741} A photostability study ‘was conducted of polymorph IV API and PEG hydrogel implants
prepared with the polymorph IV under different packaging configurations to determine the effect of light
exposure on purity and crystal structure by X-ray powder diffraction (XRPD or XRD).

[000742] Implants for the photostability study targeting a 0.45 mg axitinib dose using polymorph IV
were preparéd (see Table 38). Time of light exposure of the implants and API during casting and
aliquoting was tracked. The build process from casting to needle loading took three days in an inattive
environmentally controlled area. During the cutting and loading, the implants were exposed for a maximum
of six hours of ambient Rght exposure. On day three, the implants were loaded into needles, and théy were
left to condition for two days in the foil pouches and then heat sealed in a glove box under nitrogen. Once
sealed, the samples were packaged according to Table 39 in labelled re-closable bags.

[000743] Implants were sterilized by gamma irradiation at 26.2 = 32.8 kGy. After sterilization, the
controlled light exposure of each group was initiated. After the light exposure was completed, samples
were either tested on XRD or tested for purity. The configurations of axitinib polymorph IV that were
studied include the API powder, implants containing axitinib polymorph IV, such implants loaded in needles,
and such implants loaded in néedles with secondary foil packaging. All these configurations were tested
with visible light, U\) light,- and no light exposure (control), following ICH Q1B Stabiﬁty Testing Option 2
guidelines. The experimental setup included two light chambers for UV and visible light, and each had
internal dimensions of 26.0" W x 23.1" D x 8" H. The UV light was exposed to the groups for 200-watt
hours/m? for 10 hours. The visible light groups were exposed to 1.2 million lux hours/m? for 2 days, 16 h,
and 43 m.

[000744] The polymorph IV samples experienced some light induced dimerization as expected. For
the polymorph IV powder sample; the dimer (RRT~1.1286) converted from the control 0.564% to 31.29%
(visible light) and 31.06% (UV light) impurity. In the exposed implant samples, the dimer converted from
0.115% to 24.72% (visible light) to 14.05% (UV light) impurities (see Table 40). In Table 40, "NR” means
“not reported” (because the value was too small to réport per limit), and "ND” means “not detected” (did
not show up on the chromatogram). Without wishing to be bound by theory, there may be a protective

~ effect of the PEG hydrogel network because the polymorph IV axitinib API experienced more dimerization

than the polymorph IV Emn}ants (API 31.29% versus implant 24.72% after visible light exposure). There is
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no cis-isomer in the polymorph IV API sample because this polymorph does not exhibit cis-trans
isomerization. ' ,
[000745] The XRPD analysis of polymorph IV samples demonstrated maintenance df their XRD
diffraction peaks under all iighting conditions. Polymorph IV when contained in an implant according to the
preseht invention can be considered photostable when tﬁe implant is in its primary packaging (i.e., the
implant is loaded in an injector which is sealed in a pouch), as no change in impurities or crystal structure
have been determined by XRPD. ' ,
[o00746] A comparative XRD chart (for control, Visible light exposure, UV light exposure) is shown
in Figure 30,
[060747} The degradation of polymorph IV to intense light exposure per ICH conditions produced
expected results compared to the findings previously reported in the literature. Results suggest that the
exposure during a three-day implant build process to detrimental light is minimal. The low impurities found
in the loaded needle and pouch sealed groups suggest that once loaded, there is significant light shielding
to protect the implant. -
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[000748] Indication: Neovascular age-related macular degeneration (nAMD).

Study Obj#ectiva: To evaluate the efficacy and safety of Intravitreal OTX-TKI (0.45 mg axitinib polymorph
IV implant) in subjects who have nAMD. )

[000749] Number of Subjects: 300 subjects (150 per group).

[000750] Study Population: Sub;‘ec:ts who are treatment naive with a diagnosis of extra-foveal
choroidai neovascularization (CNV) or subfoveal neovascularization (SFNV) secondary to nAMD, who are
older tﬁan 50 vears of age and are expected to develop visual loss.

[000751] Study Design: This ﬁfanﬁed study is a multicenter, double-masked, randomized, paraliel
group study. Two treatment groups will be evaluated.

Tieatmem Group ’ N Route of Delivery Day 1 Aﬁmih

OTX-TK! -Polymorph 1V 150 Intravitreal injection 0.45 mg OTX-TKI¥
Control 150 Intravitreal injection 2 mg (0.05mL)
aflibercept

Abbreviations: Admin=administration, N=number of subjects, OTX-TKI=0TX-TKI (0.45 mg axitinib
implant) for intravitreal use; *see information herein below regarding the implant tompositim and amount
of axitinib form IV contained therein.

[000752] Study Overview:

The screening period will have two visits that occur 8 weeks and 4 weeks prior to Day 1. During screening,
after investigator confirms initial eligibility, all subjects will.receive 1 injection of 2mg (0.05mL) afiibercept
8 weeks prior to Day 1 and 1injection of ng (0.05mL) aﬂibercept 4 weeks prior to Day 1 in the potential
study eye(s). At Day 1 after investigator’s confirmation of continued eligibility, subjects will be randomized
1:1 to one of two treatment groups: OTX-TKI (axitinib implant) 0.45 mg for intravitreal injection (OTX-TKI)
or control. Subjects randomized to ti’ae OTX-TKI treatment group will receive an injection of 0.45 mg OTX-
TKI on Day 1, and subjects randomized to the control group will receive an injection of 2 mg (0.05mL)
aflibercept on Day 1. All subjects will be monitored for at least 10 minutes immediately following injections.
Subjects can have only one eye treated with OTX-TKI. The contralateral eye, if needed, will be treated at
the Investigator's discretion. The fellow eye treatment will be standard of care and in no case should
another investigational drug be used for the contralateral eye. Tﬁe study eye will be the eye meeting the
inclusion and none of the exclusion criteria at Day 1. For subjects with bilateral nAMD, if both eyes meet
the criteria at Day 1, the study eye will be the eye clinically judged to be the more severely affected eye
as determined by the Investigator. If the eyes are symmetrically affected, the study eye will be the right
eye, '
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Follow-up evaluations will occur at Week 4 (Visit 4), Week 8 (Visit 5), Week 12 (Visit 6), Week 16 (Visit 7),
Week 20 (Visit 8), Week 24 (Visit 9), Week 28 (Visit 10), Week 32 (Visit 11), Week 36 (Visit 12), Week 40
(Visit 13), Week 44 (Visit 14), Week 48 (Visit 15), and Week 52 (Visit 16), at which time s&b}ect will be
followed up for safety at least every 3 months for an additional 52 weeks with a final visit at Week 104
post Day 1. The study scheme also showing the study treatment duration is provided in Figure 26.

[000753] Subject Treatment Duration
The total expected study duration is 112 weeks for each subject. Duration includes 8 weeks of screening,
52 weeks of initial follow up and 52 weeks of additional safety follow up. '
Post Week 52 safety follow up visits may occur monthly or bi-monthly; however, follow-up visits should be
no more than 3 months (12 weeks) from the previous visit, per Investigator discretion. Subjects in both
groups should be treated with standard of care.

[000754] Study Treatment
All subjects in this planned study that meet inclusion/exclusion criteria at screening will receive 1 injection
of 2 mg (0.05mL) aflibercept in potential study eye at 8 weeks and 4 weeks prior to Day 1. If both eyes
meet inclusion/exclusion criteria at screening, both eyes will receive the aﬁ(bercept injections at the
screening visits and study eye will be determined at Day 1.
At Day 1 subjects will be randomized 1:1 to either:

s OTX-TKI Treatment Grdup: This group will receive 1 injection of OTX-TKI (axitinib implant) 0.45

mg for intravitreal injection ' ‘

« Control Group: This group will receive 1 injection of 2 mg (0.05mL) aflibercept
OTX-TKI is a dried polyethylene glycol (PEG)-based hydrogel implant containing dispersed particles of the
small molecule, tyrosine kinase inhibitor axitinib. OTX-TKI is provided to the Investigator as one 0. 45 mg
axitinib hydrogel implant pre-loaded in a 25-gauge thin-walled needle with a separately packaged injection
device,
Axitinib is the active pharmaceutical ingredient (API) in the OTX-TKI implant. The implant is designed to
be injected into the posterior Segment (vitreous cavity) of the eye. The implant hydrates and softens upon
contact with the vitreous and gradually elutes axitinib. It will remain in place until the hydrogel is eventuak’iy
resorbed through hydrolysis and cleared from the eye.

[000755] OTX-TKI (axitinib) Implant 0.45 mg Composition and Dimensions

The implant used in this planned study is an imniént’ according to the present invention containing axitinib
polymorph IV in a target amount of about 450 pg, whith means an actual amount of — 20% and +25%
thereof, i.e., from about 360 pg to about 562.5 yg, such as from about 400 to about 500 pg. Nevertheless,
for simplicity, the implant is designated in this Example 16 as the “0.45 mg OTX-TKI"” implant.
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Theoretical Implant ,
Ingredient Composition Function
(% w/w, dry)
Axitinib, Form IV 54 - 69 API
PR Hydrogel
4A 20k PEG SAZ 17-26 Friatrix
‘ : . oy Hydrogel
8A 20k PEG Free Amine 8-13 matrix
‘Sodium Phosphate 3.5 Buffer
Dibasic Dried, USP salt
Sodium Phosphate -
Monobasic Anhydrous, 1-3 ngﬁr
USP '
Water for Injection o ,
(WFD) Solvent
Total 100

The dimensions of such an implant may be within the following ranges:

Dry Dimensions

Hydrated Dimensions

Length- < 11 mm (such as about 6 to | <11 mm
about 9-mm)

Diametér 0.2-0.4mm (such asabout 0.31 | = 2 mm (such as about 0.4 to
to about 0.36 mm) | about 0.9 mm)

For Eylea® (aflibercept injection) see Eylea package insert. Regeneron Pharmaceuticals, Inc; (2023) or

Bayer (2020)

[000756]

Endpoints

The primary and secondary endpoints of the planned study are as follows:

Primary:

« . Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
letters of BCVA loss at Week 36

Key Secondary:

*  Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
letters of BCVA loss with one rescue injection or fewer at Week 52

«  Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
letters of BCVA loss at Week 52

Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
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letters of BCVA loss with one rescue injection or fewer at Week 36

« BCVA change from baseline at Week 36

«  BCVA change from baseline at Week 52

Secondary:

» Central subfield thickness (CSFT) changes from baseline at Week 36 and Week 52

» _ Proportion of subjects with no increase in CSFT (i,e., CSFT increase to be < 50 ym) as compared
with baseline at Week 36 and Week 52 '

+ Proportion of subjects with CSFT < 350 pm at Week 36 and Week 52

«  Number of rescue injections from baseline up to Week 36 and Week 52

«  Proportion of subjécts receiving rescue injections from baseline up to Week 36 and Week 52

« Mean time to the first rescue injection 4

¢ Mean time to the second rescue injection

e Mean number of rescue injections at each study visit

» Proportion of subjects who lose 2 10 letters at Week 36 and Week 52

= Proportion. of subjeéts who gain 2 15 letters at Week 36 and Week 52

»Proportion of subjects who gain 2 10 letters at Week 36 and Week 52

« Incidence and severity of treatment emergent adverse events (AEs)
+  Severe vision loss defined as a = 30 ETDRS letter loss in vision from baseline
» Intraocular pressure (I0P) changes from baseline

[00075’?} Inclusion Criteria
Individuals must meet the following criteria to be eligible:

At Screening Visits 1 and 2:

1. Treatment naive for nAMD in either eye at screening.

2. Have macular choroidal neovascularization due to nAMD who have had visual loss or would be expected
to develop visual loss during the course of the study.

3. If foveal intraretinal and/or subretinal fluid is present’on SD-OCT, it shall not exceed 500um (CSFT) as
ﬁetermine& by Investigator.

4, Are eligible to receive intraocular aflibercept therapy for the treatment of nAMD..

5. Have a BCVA ETDRS letter score of at least 54, such as 59 or greater (approximately 20/63, or 20/80)
in either eye at screening ' 4

6. Have adequate ocular media and adequate pupillary dilation in the study eye to permit good quality
fundus imaging. '

7. Are female who is'pcstmenopausat for at least 12 months prior to screening or surgically sterile; or male
or female of childbearing pot&nt%ai willing to use two forms of adequate contraception from screening until
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they exit the study,
8. Are able and willing to comply with all study requirements and visits.
9, Have provided written informed consent.

Al Day 1

1. Are 8t least older than 50 years of age at Day 1.

Z. Have BCVA of at least 84 ETDRS letter scare {approximate 20/20 Snellen equivalent) at Day 1.
3, Have a CSFT of 350 um or less in study eye at Day 1 as determined by Investigator.

[000758] Exclusion Criteria
Individuals are not efigible for study participation if at screening visits and Day 1 theys

1. Have presence of a disease other than CNVM due to AMD in the study eye that could affect vision or
safety assessments,

2. Monocular subjects or a BOVA score of 20/200 i fellow eye at screening.

3. Have gvidence of a scar, fibrosis, or atrophy of » 50% of the total lesion in the study eye.

4, Currently or previcusly treated Geographic Atrophy in study eye.

7. Have pravious laser photocoagulation to the macula in the study eye.

6. Have history of intraccular surgery including cataradt surgery or keratorefractive surgery {laser-assisted
in-situ keratomiteusis [LASIK], photorefractive keratectomy {PRK], etc.) or any anterior segment surgery
in the study eye within & months of screening or have expectation of penetrating keratoplasty, vitrectomy,
cataract surgery, of LASIK or any other intraocular surgery during the study period in the study eye or have
a history of vitreoratinal surgery (including vitrectomy) or other ocular surgeries including scleral buckle or
glaucona filtering/shunt surgery i the study eye.

7. Have received gene therapy treatment or PDS in the feliow eve.

8. Have aphakia in the study aye.

9, Have a History of significant ocular infection (bactenial, viral, or fungat) within the previous 3 mpaths, or
history of herpetic ocular diseases (including berpes simplex virus, varicells zoster, or ytomegalovirus
retinitis} o toxoplasmosis gondit or chronic/recurrent inflammatory eye disease (e, sderitis, uveilis,
corneal edema) in either aye.

10, Have evidence of 3 rhegmatogenous retinal detachment o visuaily significant/severe epiretingl
membrang, macular hole, tear of the retinal pigment apithefium in the macula, or other macuiar pathology
deemed significant by the Investigator in the study eye.

11. Have a history of or presence of vitrenus hemorrhaoe in the study aye, Subiect is stilf eligible I history
of past hemorrhagic posterior vitreaus detachment has resolved.

12, Have advanced glaucoma or uncontrolled I0P 2 25 mmHyg despite treatment.

13. Have a history of recelving glaucoma filtration surgery in the study eye.
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14, Have presence of other causes of CNV, e.g., pathologic myopta (spherical equivalent = ~8 diopters, of
axial length of 26 mim or more), choroidal rupture, ooular histoplasmaosis syndrome, or muitifocal choraiditis
in the study ave,
15. Have any current systemic or ocular treatment with TKIs or systemic treatrment with anti-VEGF agents.
16, Have an ocular malignancy including choroidal melanoma in elther aye,
17. Are receiving congurrent treatment with medications known to be toxic to the reting, lens, or optic
nerve {e.g., chlorpromazing, phenothiazines, amoxifen, etc.).
18. Have a need for chwonic tharapy with systemic, intravitreal, or topical ooular corticosteroids or bave
known altergy to fluorascein (8.9, bronchaspasm, rash, ete.), or t0 any comporent of the study products,
19, Have symptomatic or unstable coronary arfery disease, anging, congestive heart fallure, or an
arrhythmia requiring active procedural management {(management with medications is permissiblg) within
the last 30 days of the infection of the implant.
20, Have uncontrofled hypertension (defined as > 160/100 mmHg, despite medical treatment).
Z1. Have a8 history of or presence of uncontrolied systemic disease or a debilitating disease,
22, Had & myocardial infarction or other cardiovascular event {e.q., stroke} within the previcus & months.
23, Have uncontrofied diabietes as deemed by the Investigator.
24, Are female and pregnant or breastfeading or intend to become pregnant during the study,
25. Have partidpated in any study involving an investigational drug either in the US or outside the US
within the past 30 days.
26, Are an employee of the site that is directly involved in the management, administration, or support of
the study, or an immediate family member of the same.

[ooa758] Sampie Size Consideration

The study primary endpaint is praportion of subjects who maintained visual aculty, defined as < 15 ETDRS
fetters of BOVA loss at Week 36, N=128 per group will have 90% of power 1o detect the difference of 75%
it OTX-TKE group vs 55% in the control group based on Fisher's exact test at two-sided alpha=0.03,
Adjusting for dropout, & total of 300 subjects will be randomized using 1:1 ratio to OTX-TKI 0.45 g group
{N==150} and control groap (N=150).

{000780] Statistical Methods

The primary endpoint is proportion of subjects who maintained visual acuity, defined as <15 ETDRS letters
of BCVA foss at Week 36, The primary estimand Is the treatment difference in the proportions of subjects
maintaining vision at Week 36 (losing < 15 ETDRS letters) between UTX-TKI and control groups.
Coraposite variable estimand will be used. The 5 components of the estimand are as foliow.

Target Population: Subjects with wet AMD who meet the study entry criteria.
Endpoint: Proportion of subjects maintaining vision at Week 36 (Josing = 15 ETDRS letters).
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Treatment Condition{s): Treatment condition is based on the randoniized treatment.
Population-level Summary: The difference inn proportions of subjects maintaining vision at Week 36
{losing < 15 ETDRS letters) between OTX-TKI and control grougs, two-sided 95% confidence interval, and
the corresponding two-sided p-value,

Intercurrent Events: Subjects who recaived any rescue injections prior to Week 36 or drop aut the study
due 1o any reasons prior to or at Week 36 will be imputed as treatment failure.

For the primary endpoint analysis, subjects who received any rescue injections prior to Week 36 or dropout
of the study due to any reasons will be imputed as treatment fallure (Le. losing 2 15 ETDRS lelters).
Cochran-Mantel-Hagnszel test {without stratification factor) will be used to analyze the primary endpoint.
Difference of proportions of subjects maintaining vision at Wesek 36 between OTX-TKI and control groups
will be presented with 95% confidence interval and prvalue, Multiple sensitivity analyses of the primary
endpoints will be performed. The fivst 3 key secondary endpoints will be analyzed using the same statistical
method as the primary endpoint.

For the analyses of the 4th and Sth key secondary endpoints {BCVA change from baseling at Week 36 and
Week 52), subjects who received any rescue injections, their observed BCOVA values after the st
supplemeantal injection will be set o missing, BCOVA change from baseline will be analyzed by a mixed
made! for repeated measures (MMRM). Sensitivity analyses using multiple imputation with
pattern-mixture models will be performed.

Descriptive statistics by treatment group will be provided for all safety endpoints. Freguendy counts and
percentage of subjects will be provided by MedDRA System Qrgan Class (S0C) and preferred term (FT) by
treatment group. Concomitant medications will be presented alter coding with WHO-Drug Dictionary terms.
Clinical laboratory assessmaents will be presented using descriptive statistics by treatment group.

fo00761] Rescue Criteria

Subjects receiving rescus thevapy will be followed to the last study visit, The Tollowing Criteria must be met
to recelve rescus therapy the first time:

1. BCVA loss of 15 ETDRS ietters or miore froms Day 1 due to AMD {letter loss cannot be due to any other
ophthalnic reason outside of AMD) OR

2. New macular hemorrhage that would likely to lead irreversible vision loss i left untreated in the opindon
of the nvestigator after discussion with Medical Monitor

After the first rescue injection, rescus therapy can be provided at investigator discretion per their clinical
judgement.

[000762] Prohibited Medications/ Procedures
The following are protibited prior to administration of IP in the study eye:
* Previous therapy for the treatment of n&AMD, induding no previous arti-VEGF therapy (Le.,

affibercept, ranibizumab, faricimab, brolucizumaly, or bevacizumab).
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» Intraocular surgery including cateract surgery ot keratorefractive surgery (laser-assisted in-situ
keratomileusiy [LASIK], photorefractive keratectomy [PREKY, et} or any anterior segment surgery
in the study eye within 6 manths of screening,

»  Any glaucoma surgery including minimally invasive glaucoma surgeries

[000763] Concornitant use of any investinetional  medications is prohibited for the duration of the
stucdy,  Alsg, concomitant use of any prescription ophthalmic/systersic medications (other than those
atlowed per protocol) that would affect AMD is prohibited untif Week 52, Additionatly, concurrent use of
medications known to ba toxic to the reting, lens, or optic nerve {(e.g., chibrpromaszing, phencthiazines,
tamoxifen, efc.} and concurrent use of ocular or systemic TKIs angd systemic treatment with anti-VEGF
agents are prohibited.

{600764] Chronic therapy with systemic, intravitreal, or topical ocular corticosteroids is also
prohibited but & short course of <7 days, If needed during the study, is permissible.

{000755] Intraccutar anti-VEGF agents can be administered as standard of care to the non-study eye
{NSE) if clinicaily indicated.

[O00766] Indication: Neovascular age-related macular degeneration {nAMD).

Study Objective: To evaluate the efficacy and safety of Intravitreal OTX-TKI implants according to the
invention {Containing a target axitinib dose of 0.3 mg, 0.45 my, 8.6 my polymorph 1V axitinib implant, each
~-20% / + 25%) in subjects who have nAMD,

[000767] Number of Subjects: 300 subjects (150 per group).

{o00a768] Study Population: Subljects withra diagnosis of extra-foveal choroidal neovascularization
{ONV) or subfoveal neovascolanization (SFNV) secondary 1o nAMD.

[O00769] Study Desigwns This is g multicenter, double-masked, randomized, parallel group study.
Four treatmert groups will be evaluated.

Treatment Group N Route of Delivery Day 1 Admin
QTXTKI- Polymorph iV 150 Intravitresd injection 0.3 mg OTX-TRY
OTX-TKi- Palymorph 1V 158 Intravitreal injection 0.45 mg QTX-TKI
QTX-TKE- Folymorph IV 150 Intravitreal injection 0.8 mg OTX-TKI

Control 150 Intravitreal injection 2 mg {0.05ml)
aflibercept
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Abbreviations: Admin=administration, N=number of subjects, OTX-TKI=OTX-TKI {83, 0.45 or (.6 ma

axitinib implant} for intravitreal use.

[000770] Subiect Treatment Duration

The total expecied study duration is 112 wesks for each subject. Duration includes § weeks of screening,
52 weeks of initial follow up and 52 weeks of additional safety foliow up.

Post Week 52 safety follow up visits may occur monthly or bi-monthly; however, follow-up visits should be
no more than 3 months {12 weeks) from the previcus visit, per Investigator discretion. Subjedis in both

groups should be treated with standard of care,

[000771] OTX-TKI {axitinib) Implant Dimensions in this prospective study

Dry Dimensions Hydrated Dimensions
Length <11 mm < 1l mm
Diameter (.2 to 0.6 ram % 2

For BEyleal® {(aflibercept injection) see Eviea package insert. Regeneron Pharmaceuticals, Ing; {(2023) or
Bayer (2020

[000772] Endpoints
Primary:
» Proportion of subjedts who maintained visual aculty, defined as <15 ETDRS
« letters of BOVA loss at Week 36
Key Secondsry:
» Proportion of subjects who maintained wisual aculty, defined as <15 ETDRS
» letters of BOVA loss with one rescue ihjection or fewer at Week 52
» Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
= fetters of BCVA loss at Week 52
+ Proportion of subjects who maintained visual acuity, defined as <15 ETDRS
« lefters of BCVA loss with ane rescus injection or fewsr at Week 38
s BCVA change from baseline at Week 36
«  BOVA change from haseling at Week 52
Secondary:
+ Central subfield thickness {CSFT) changes from baseding at Week 36 and Week 52
+  Proportion of subjects with no increase in CSFT {Le., USFY increase to be £ 50 pm) as compared
with baseline at Week 36 and Week 52
= Proportion of subjects with CSFT £ 350 pm at Week 36 and Week 52
+ Nurnber of rescue injections from baseling up t0 Week 36 and Week 52
= Proportion of subjects receiving rescue injections from baseline up to Week 36 and Week 52
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= Mean tinie to the first rescue injection
«  Mean time to the second rescue injection
= Mean number of rescue injections at each study visit
+ Proportion of subjects who lose = 10 letters at Week 36 and Week 52
= Proportion of subjects who gain 2 15 letters at Week 36 and Week 52
« Proportion of subjects who gain 2 10 letters at Week 36 and Wesk 52
Safety:
+ Incidence and severity of freatment emergent adverse events (AEs)
»  Severe vision loss defined as & > 30 ETDRS letter loss in vision from baseline

» Intraocular pressure {1I0P) changes from baselineg
{ooRF73] Inclusion Criteria
Subjects with a diagnosis of extra-foveal choroida! neovascularization (CNV) or subfoveal neovascularization

{SFNV) secondary to nAMD.

[000774) Exclusion Criteria

Subiects without a diagnosis of extra-faveal choroidal neovascularization {CNV} or subfoveal
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CLAIMS

& sustained relegse hiodegradable ocutar implant comprising & hydrogel and axitinib polyroorph IV
i an armount of from about 400 ug to about 500 pg, whergln axitinib particles are disparsed within
the hydrogal,

The sustained release biodegradable ocular implant of claim 1, containing from about 410 ug to
about 490 pg axitinib polymorph IV,

The sustained release hindegradable ooular implant of clalm 1 or 2, wheregin the hydrated surface
ares of the implant is at teast 15 min?, as measured in phosphate-buffered saline (PBS) at a pH of
7.2 o 7.4 and 37 °C after ¥4 hours of incubation.

The sustained release biodegradable ocular implant of any of the preceding claims, wherein the
hydrated surface area of the implant is from aboot 16.0 mm? 1o abaut 23.0 mm?, as measured in
phosphate-buffered saline (PBS) at-a pH of 7.2 to 7.4 and 37 °C after 4 hours of incubation.

The sustained release biodegradable ocular implant of any of the preceding caims, whersin the
axitinih particles have a d10 particle size of fess than 0.25 ym, a d50 particle size of ess than 2.6
gm, and a d90 particle size of less than 8 um as determined by laser diffraction.

The sustained release biodegradable ooular implant of any of the preceding claims, whereln the
tota! weight of the implant in the dry state is from about 0.6 mg to about 1 mg.

The sustained release bindegradable ocular implant of any of the preceding daims, wherein the
implant is an slongated objedt that has a length and a width, wherein the width is the largest cross-
sectionat dimension of the object and the length is the tonigest elongation of the object.

The sustained release bicdegradable ocular implant of any of the preceding claims, wherein the
implant s oylindrical or essentially oylindrical,

The sustained redease biodegradable ocular inplant of any of the preceding claims, wherein the
implant i #s dry state has a length of 11 mmy or less, such as a length of from & mm 0 10 mm, o
from & mm 0 9 mm and/or has a width of less than 0.7 mm, such as a width of from 0.1 mm ©
£.65 mm, or from 0.20 mny 1o 0.45 mm.

The sustaingd release biodegradable ocular miplant of any of the preceding claims, wherein the
implant in its dry state has a length of from 6.7 to 7.8 mm and/or a width of from 0.30 to 0.40 mm.
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11. The sustained release biodegradable ocular implant of any of the preceding claims, wherein the
implant in its hydrated state (after 24 hours in phosphate-tuffered saline ata pH of 7.2t 74 at
37 °C) has a length of from 4 to 12 mm, or from 4 to 11 mm, or from 6 to 11 mm, or from 6 to 10
mnt andfor has 3 width of from 0.5 to 0.9 mm, or from 0.5 to 0.8 mm.

12 The sustained refease biodegradable ocular impdant of any of the preceding claims, wherein the
implant in s hvdrated state {after 24 hours in PES at 2 pH of 7.2 to 7.4 at 37 °C) has a length of
from 7 to 10 mm and a width of from .5 to 8.2 mm.

13, The sustained release biodegradable ocular implant of any of the preceding claims, wherein the

hydroge! comprises a synthetic polymer network.

14, The sustained release hiodegradable ocular implant of claim 13, wherein the polymer nebwork
comprises crossiinked polyethylens ghycol (PEG) units,

15, The sustained release bindegradable ocular implant of any of the weceding daims, whergin the
hvdrogel comprises multi-arm PEG units, such as 4-arm andfor 8-arm PEG urits, that are identical
or different, and that have a number average mwolecular weight of from about 10,000 to abowt
60,000 Daltons, or from about 15,000 to about 40,000 Daltons, such as about 20,000 Daltons,

16. The sustatned reiease biodegradabie ocular implant of any of dlaims 13 {0 15, wherein the polymer
network is formed by reacting an electrophilic group-containing PEG precursor with a nucleophitic
group-containing chosslinking agent, wherein the crosslinking agent &5 a nucleophific group-
containing PEG precursor or ancther nucieophilic group-containing crosslinking agent.

17. The sustained release biodegradable ocular implant of claim 16, wherein the nucleophilic group is
an aming group, such as wherein the nucleophtiic group-containing crosslinking agent s trilysine,
ar a salt or derlvative thereof, and the slectraphilic group is an activated ester group, such as an N-
hydroxysucsirimidyt {NHS) group.

18. Thesustained release biodegradable ocular implant of any claims 16 or 17, wherein the electrophilic
group is one or more of 3 succinimidyiazelate (SAZ) group, a succinimidyladipate group (SAP), 8
succinmidyigiutarate group {(8G), a succinividylglutaramide (SGA) group, 3 succinimidylcarbonate
group (5C) or a succinimidylsuccinate group {8S), particularly a succnimidylazelate (SAZ) group.

19, The sustained release biodegradable ocular implant of any of the preceding claims, wherein the
hydrogel comprises crosstinkad PEG units, and the crosstinks between the PEG units include & group
represented by the following formula
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whierein m is an integer from 00 10, such as m being 1, 2, 3, or &, particularty m being 6.

20, The sustained release blodegradable ocular implant of any of dlains 13 to 19, wherein the polymer

network is formad by crosslinking 4a20kPEG-SAZ with B8a20kPEG-NHz.

21. The sustained release bipdegradable ocular implant of any of the preceding clatms, having a

composition (dry basis; in % wiw) as follows: from about 30% to about 70% by weight, or from
ahout 40% to sbout 70% by weight, or fram about 45% {0 about §5% by weight axitintb, and from
about 20%: to about 50% by welght; or from about 25% 1o about 45% by weight, or from about
30% to about 43% by weight PEG units; or a comiposition (dry basis; in % wfw} as follows: from
about 60% 1o about 70% by weight axitinth and frore about 25% to about 35% by weight PEG
units,

22. The sustained release biodegradable ocular implant of any of the preceding claims, having a

composition {wef basis; in % w/w) as follows: from about %% to about 20% by weight, or from
about 8% to about 15% by weight axitinib, and from about 4% to about 12% by weight, or from
about 5% to about 10% by weight PEG units.

23, The sustained release biodegradable ocular implant of any of the preceding claims, characterized in

that the percentage of axitinib refeased from the implant in an &7 wiro test performed at 35°C &
0.5 °C in 0.O1N HC with 0.25% cety! trindethyl aminonium bromide (CTABY in & USP apparatus 4
{wherein the percentage of released axitinih is based on the maximum amount of axitinib released
from the implant representing 100%:) is:

at feast about 10 % after 0.5 hours,

at least about 30 % afer 2 howrs,

at least about 58 % after 6 hours,

at teast about 75 % atfter 10 bowrs,

at least about 80 % after 12 hours,

andfor at lpast about 90 % after 16 hours;

such as:

at least about 10 % after 0.5 hours,

at least about 19 % after 1 hour,

at feast about 30 % after 2 hours,

at feast about 45 % after 4 hows,

at least sbout 58 % after 6 hours,
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at feast about 70 % after § hours,

at least about 75 % after 10 hours,

at feast about 80 % after 12 hours,
andfor at least about 90 % after 16 hours.

24. The sustained releass biodegradabla ocular implant of any of the preceding claims, characterized in
that the percentage of axitinils relessed from the implant in an # vt test performed at 35°C %
0.5 °C in (01N HO with 0,25% cetyl trimathyl ammicnium Wromside {CTAB) i a USP apparatus 4
{wherein the percentage of released axitinib is based on the maximum amount of axitinib released
from the implant representing 100%:) is:
from about 10 to about 20% after 0.5 hours,
from about 30 to about 45% after 2 hows,
from about 58 1o about B1% after 6 hours,
from about 75 to abiout 98 % after 10 howrs,
at least about B0% after 12 hours,
andfor at least about 3096 after 16 howrs,
such as:
from about 10 to about 20% after 0.5 hours,
from about 19 to abiowt 30% after 1 hour,
from about 30 to about 45% after 2 hours,
from about 45 to abiout B5% after 4 hours,
from about 58 to about 31% after & hows,
form about 70 to about 90%: after § howrs,
from about 75 to about 98 % after 10 hours,
at least about 80% after 12 hours,

andfor at least about 90% after 16 howrs.

28, The sustained release hindegradable acular implant of any of the preceding dlaims, characterized in
that the percentage of axitinib released from the implant In an &7 vitro test performed at 35°C %
4.5 °Cin O.01N HGO with §1.25% cetyl trimethyl ammonium bromide (CTAB) in 3 USP apparatus 4
{wherain the percentage of released axitinib is based on the maximum amount of axitinib released
from the implant representing 100%) is;
from ahout 10 to about 18% after 0.5 hours,
from about 31 to about 43% after 2 howrs,
from about &0 to about 80%: after & hours,
from about 78 to about 95 % after 10 hours,
at least about 85% after 12 howrs,

and/or at least about 95% after 16 hows,
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such as:

from about 12 to about 17% after 8.5 howrs,
from about 32 to about 41% aBer 2 hours,
from about 62 to abowt 78% after & hours,
from about 80 to about 95% after 10 howrs,
at least about B5% after 12 hours,

and/or at least about 95% after 16 hours,

26. The sustained release hiodegradable acular implant of any of the preceding dlaims, characterized in
that the amount of axitinib released from the implant in an /7 wirotest performed at 35°C £ 8.5°C
in Q.01IN HO with 0.25% cetyl trimethyl ammonium bromide (CTAB) in @ USF apparatus 4 is:

at least about 50 pg after 0.5 hours,

at feast about 140 pg after 2 hours,

at least about 270 yg after 6 howrs,

at teast about 350 pg after 10 hours,

at teast about 400 ug after 12 hours,
andfor at least about 410 pg after 16 howrs,
such as:

at feast about 50 pg after 8.5 hours,

at teast about 90 pg after 1 howr,

at least about 140 ug after 2 hours,

at feast about 230 g after 4 howrs,

at least about 270 ug after & hours,

at least about 340 pg after B hours,

at least about 350 g after 10 hours,

at feast about 400 py after 12 howrs,
andfor at least about 410 po after 16 howrs,

27. The sustained release bicdegradable ogular implant of any of the pregeding clalms, characterized in
that the amount of axitinih released from the implant in an &7 vitro test performed at 35°C £ 0.5 °C
in QLOIN RO with §.25% cetyl trimethyl ammonium bromide (CTAB) in a USP apparatus 4 is:

from about 50 1o about 80 g after 0.5 hours,
from about 140 to about 210 yg alter 2 howrs,
from about 270 1o about 380 ug after 6 hours,
from about 350 to about 470 yg after 18 hours,
at least about 400 g after 12 howrs,

andfor at least about 410 pg after 16 hours,
such as:
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from about 50 to about BD ug after 8.5 hours,
from about 90 to about 130 pg after 1 how,
from about 140 to about 210 uy after 2 howrs,
fram gbout 230 to gbout 230 pg after 4 hours,
from about 270 to about 380 pg after & hours,
front about 340 to about 440 ug after 8 hours,
from about 350 to about 470 ug after 10 hours,
at teast about 400 ug after 12 howrs,

angdfor at least about 410 pg after 16 nours,

28, The sustained release biodegradable ccular implant according to any of the preceding ¢laims,
characterized i that the amount of axitinib released from the implant in an /o vwire test performed
at 35°C £ 0.5 °Cin 0.BIN HO with 0.25% cety! trimethyl ammonium bromide {CTAB) in & USP
apparatus 4 js:
front about 55 to about 75 ug after 8.5 hours,
from about 140 to about 200 ug after 2 haurs,
from about 295 to about 370 ug after 6 howrs,
from about 350 to about 460 pg after 10 hours,
at least about 410 yg after 12 howrs,
andfor at least about 430 pg after 16 hours,
such as:
from about 57 10 about 72 g after 4.5 hours,
from about 147 to about 185 pg after 2 hours,
from about 300 to about 360 wg after & howrs,
from about 390 to about 450 ug after 10 hours,
at feast about 410 py after 12 hours,
andfor at least abuut 430 po after 16 hours,

29, The sustained release biodegradable ooular implant according 1o any of the preceding daims,
wherein the axitinib polymorph IV comprised in the implant containg at least about 10% less total
impurities, such as at least about 15% less total impurities, such as at least about 20% less total
mpurities after exposura to visibla light than axitinib polymorph IV o powder form after the same

exposyre time and at the same exposure conditions,

30. The sustained release bDiodegradable ocular mplant according to any of the preceding daims,
wherein the axitinib polymorph IV comprised in the implant contains at least about 10% less total
mpurities, such as at least about 20% less total impuritdes, such as at feast about 30% less total
impuarities, such as at least about 401% less total impurities after exposure to UV light than axitinib

polyraorph IV in powder form after the same exposure time and at the same exposure conditions,
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31. The sustained release biodegradable ocular implant of any of the preceding claims, wherein the

implant is an intravitreal implant.

32. The sustained release biodegradable ocular implant of claim 1, wherein the hydrogel comprises
crosslinked multi-armed PEG units having a number average molecular weight of about 20,000
Dattons, wherein the crosslinks between the PEG units include 3 group represented by the following

formuia

whersin m s 6,

wherein the implant is cylindricat and in its dried state has a length of 10 mm or less and a diamater
of from .25 to 8,45 mm andfor in its hydrated state {after 24 hours in PBS ata pHof 7.2 0 7.4
at 37 °C} has & length of 10 mm or less and 3 dlameter of from 0.5 to 0.9 mm, and wherein the
axitinih particles have 3 94 particle size of less than 10 um, such as less than 8 um andfor a d50
particle size of less than 3 pm.

33. The sustained release biodegradable ocular implant of claim 1, whergin the implant is an
intravitreal implant and has a composition on a dry basis {in Y% w/w) of about 30 to about 75%
axitinib, about 28 to about 50% PEG units, and about 0.5 to about 15 % sodium phosphate salt
and on & wer Basis {In % wiw) of about 5 to abott 17% axitinib, about 4 to sbout 12% PEG
units, and about .2 Yo about 3 % sodium phosphate salt,

whereiny the hydrogel comprises a PEG hydrogel network formed by crosslinking 4a20kPEG-SAY
and Ba20KPEG-NH; units,

wherein the implant has & length that is greater than its width, and in its dried state has a length
of 11 mm or less, such as from 5 to 11 miv, and a width of from 0.2 to 8.4 ma, such as from 0.28
t0 0.38 mm and/or in its hydrated state (after 24 hours in PBS at & pH of 7.4 a1 37 °C) has & fength
of 11 mmn or fess, such as from 5 to 11 mm and a width of from 0.4 to 2 mm,

and whersin the axitinib particles have a d90 particle size of fess than 8 pm and a d50 particle size
of fess than 3 pm.

34, The sustained release blodegradable ocular implant of claim 1, wherein the implant &8 an
intravitreal implant and has a composition on a dry basis {in % wiw) of about 30 to about 75%
axitinib, about 20 to about 50% PEG units, and about 0.5 1o about 15 % sodium phosphate salt
and on a wet basis {in % w/w) of from about 5 to about 17% axitinib, about 9 to about 12%
PEG units, and about 0.2 to about 5 % sodium phosphate salt,
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wherein the bydrogel comprises a PEG hydrogel netwark formed by crosstinking 4a20kPEG-5AZ
and 8a20kPEG-NH, precursors,

wherein the mplant in its dried state has a width of from 0.20 to 0.40 mm, and in its hydrated
state {after 24 hours In PBS at & pH of 7.4 at 37 °C) has a length of 11 mum or less,

and wherein the implant has a hydrated surface area (as measured in phosphate-buffered saline
(PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of incubation) of from 10 to 30 mm?,

35, The sustainhed release biodegradable ocular implant of claim 34,
wherain the implant in its dried state has a width of from 0.30 to (.36 mm, and in ifs hydrated
state (after 24 howrs in PBS at a pH of 7.4 at 37 °C) has 3 length of 10.5 mm or less,
angd wherein the implant has a hydrated surfage area {as measured in phosphate-buffered saline
{(PBS) at a pH of 7.2 1o 7.4 and 37 °C after 24 hours of incubation) of from 16 to 25 i, such as

fromi 15 to 23 mm?,

36, The sustained rejease biodegradable ocular implant of claim 1, wherein the implant is an intravitrea!
implant and has a composition on a dry basis (in % wiw} of about 30 1o about 75% axitinib, about
20 to about 50% PEG units, and about 0.5 to about 15 % sodiunt phosphate salt and on a wet
basis {in % wiw) of about 5 to about 17% axitinib, about 4 10 about 129 PEG units, and about
0.2 1o about 5 % sodium phosphate saft,
wherein the hydroge! comprises a PEG hydrogel network formed by crosstinking 4a20kPEG-SAZ
anyd 8a20KPEG-NH: units,
whereln the implant in s dried state has a length of from 5 to 11 mm and a width of rom (L2838 ©
0.38 mm and/or n its hydrated state {after 24 hours in PES at a pH of 7.4 at 37 °C) has 3 length
of from 5 1o 11 mn and a width of from 0.4 12 mm,

37. The sustained release biodegradable ocular implant of claim 1, wherain the implant is an intravitreal
implant and has a composition on a dry basis (in % w/w) of: about 54% to about 69% axitinib, a
PEG hydrogel netwark formed by crasslirding about 17% to about 26% 4a20kPEG-SAY with about
8% to about 13% BallkPEG-NH:, about 3% 1o about 5% dibasic sodium phosphate, and about
1% to about 3% monobasic sadium phosphate.

38. The sustained release biodegradable ocular oplant of claim 37, wherein the implant in g dried
state has a length of from 5 mym to 11 mm and & width of froms §.28 mm to 0.38 mm and/or in its
hydrated state (after 24 hours in PBS at & pH of 7.4 at 37 °C) has a length of from 5 to 11 mm
and a width of from 0.4 tp 2 mm.

39. Tha sustained refease bisdegradable ocular implant of claim 1, wherein the hydrogel comprizes a
PEG hydrogel;, wherein the implant iy its dry state has a width of from about 9.30 mm to about

.36 mm,
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and wherein the implant provides for 3 relfease of axitinib in an /7 wiro test performed at 35°C +
0.5 °C in 001N HO with 0.25% cebyd trimethyt ammonium bromide (CTAB) in a USP apparatus 4
that s characterized in that the percentage of axitinib released from the implant (wherein the
percentage of released axitinih is based on the maximum amount of axitinib released from the
implant representing 100%) is:

at least about 10 % after 0.5 hours,

at least about 30 % after Z hours,

at teast about 58 % after & hows,

at least about 75 % after 10 howurs,

at feast about 80 % after 12 hours,

and/or at least about 90 % after 16 howrg;

such as:

at least about 10 % after 8.5 hours,

at least about 19 % after § hour,

at teast about 30 % after 2 howrs,

at least about 45 % after 4 howrs,

at feast about 58 % after 6 hours,

at least about 708 % after § howrs,

at jeast about 75 % after 10 hours,

at teast about 80 % after 12 hours,

antdfor at least about 80 % after 10 hours.,

40. The sustained relsase biodegradable acular implant of claim 1, wherein the hydrogel comprises a

hydrogel network formed by crosslinking 4a20kPEG-SAT and Ba20kPEG-NH; units,

wherein the implant has a composition {dry basis; in % w/w) as follows: from about 60% to about
70% axitinib and from about 25% to about 35% PEG units,

wherein the implant in its dry state has a width of from about 0.30 mm to about 0.36 mm and a
total weight of fram about 6.6 mg to about 1 my,

and wherein the implant provides for a release of axitinih in an & vitro test performed at 35°C &
0.5 °C in 0.0IN HO with §.25% cetyl trimethyd ammaonium bromide (CTAB} in a USP apparatus 4
that is characterized in that the percentage of axitinib released from the implant (wherein the
percentage of released axitinib is based on the maximum amount of axitinib released from the
implant representing 100%) is:

from about 18 to about 20% after 0.5 hours,

from about 30 to about 45% after 2 hours,

from about 58 to about 81% after & hours,

from about 75 1o about 98 % after 10 houwrs,

at feast about 80% after 12 hows,
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andfor at lpast about 90% after 16 hours,
such as:

from about 10 {© about 20% after 0.5 hours,
from about 19 to about 30% after 1 hour,
from abaut 30 t© about 45% after 2 hours,
from about 45 to about 65% after 4 hours,
from about 58 to about 81% after 6 hours,
forny about 70 % 1o about 80% after 8 hours,
fram about 75 to about 98 9% after 10 hotws,
at least about 80% after 12 hours,

andfor at least about 20% after 16 hours.

41, The sustained release biodegradable ocular implant of laim 1, wherein the hydrogel comprises 3
PEG hydrogel; wherein the implant in its dry state has a width of from about £.30 mm {0 about 6,36
i,
and wherein the implart is charaderized in that the amount of axitinib released from the implant in
an i1 vitro test performed at 35%C 2 0.5 °C iy 0.0IN HO with 0.25% cetyl timethy! ammonium
bromide {CTAB) in a USP apparatus 4 is:

at feast about 50 pg after 8.5 hours,

at teast about 140 pg after 2 hours,

at least about 270 ug after & hours,

at least about 350 pg after 10 hotss,

at least about 400 ug after 12 howrs,
and/or at least about 410 pg after 16 hours,
such as:

at feast about 50 pg after 0.5 hours,

at feast about 90 yg after 1 hour,

at teast about 140 yg after 2 hours,

at feast about 230 g after 4 hows,

at least about 270 ug after & hours,

at least about 340 yy after 8 howrs,

at teast about 350 pg after 10 hours,

at least about 400 pyg after 12 hours,
and/or at least about 410 po after 16 hows,

42, The sustained refease biodegradable ocular implant of claim 1, wherein the hydrogel comprises a
PEG hydragel network formed by crosslinking 4a20kPEG-SAZ and 8aZ0kPEG-NHz units,
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wherein the implant has a composition {dvy basis; in % wiw) as follows: from about 60% to about
70% axitinib and from about 25% to about 35% PEG units,

whergin the implant in its dry state has a width of from about 0.30 mm to about 0.36 mm and a
total weight of fromt about 0.6 mg to about 1 mg,

and whergin the implant is characterized in that the amount of axitinib released from the implant
in an i vitro test parformed at 35°C = 0.5 °C in 0.0IN HA with 8.25% caty! trimethyd armmoniuny
bromide (CTAB) in & USP apparatus 4.is:

from about 50 o about 30 ug after 8.5 hours,

from about 140 to about 210 ug after 2 hours,

from about 270 to about 380 pg after & howrs,

fram about 350 to about 470 pg after 10 hours,

at least about 400 yg after 12 howrs,

and/or at least about 410 g after 16 hours,

such as:

frony abaut 50 to about B yg after 8.5 hours,

from about 90 to about 130 pg after 1 hour,

from about 140 to about 210 po after 2 hours,

from about 230 to about 290 pg after 4 hours,

from about 270 to about 380 yg after & howrs,

frany about 340 to about 430 pg after ¥ hours,

from sbout 350 to about 470 ug after 10 heurs,

at least about 400 pg after 12 hours,

andfor at least about 410 pg after 16 howrs.

The sustained release biodegradable ocular iplant of claims 39 to 42, wherein the implant is a
single-strandad implant that has a hydrated (after 2d howrsin PFBS atapH of 7.2 0 74 8t 37 °C)
surface area of at least 16 mm?, such as from 16 to 23 mmZ.

44, The sustained release biodegradable ogudar implant of claim 43, whereln the axitinib particles have

45,

a d90 particle size of less than & um and a d50 particle size of less than 3 pm.

The sustained release biodegradable ocular implant of claim 1, wherein the hydrogel comprises
crosstinked PEG units,

whereln the amourt of axitinib being released upon final degradation of thehydragel in the vitreous
humor is less than 200 ug,

wherein the implant in #s dry state (prior 1o injection) has a width of from sbout 0.3 mm to about
0.4 mm, and a length of fess than about 11 rem, and in its hydrated state {after 24 howrs in PBS
at a pH of 7.4 at 37 °() has a fength of less than about 11 mm.
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46, A sustained release biodegradable ocular implant comprising a hydroge! and & tyrosine kinase

inhibitor (TKI), wherein tyrosine kinase inhibitor particles are dispersed within the hydrogel,
characterized in that the solubility of the tyrosine kinase inhibitor is 0.3 yg/mib or greater as
measured in phosphate-buffered saline {(PBS) at a pH of 7.2 to 7.4 and 37 °C after five days of
incubation.

A7. A sustained release bindegradalie ocular implant comgwrising 3 hydrogel and a tyrasine kinagse

inhibitor, wherein Dyrosine kinase inhibitor particles are dispersed within the hydrogel, characterized
in that the hydrated surface area of the Implant is ab feast 25 mm? as measured in phosphate-
buffered saling (PBS) at a pH of 7.2 to 7.4 and 37 °C after 24 hours of incubation.

48. A sustained release bindegradatde ocular implant comprising a bydrogel and a tyrosine kinase

inhibitor, whersin tyrosing kinase inhibitor particles are dispersed within the hydrogel, wherein the
cumulative amount of tyrosine kinase inhibitor released from the implant over a period defined by
any initial number of days up to the day when 80% of the tyrosine kinase inhibitor contained in the
implant is released is higher than the cumudative amount of tyrosing kinase nhibitor reteased over
the same period of time from a comparative implant, wherein the comparative implant differs from
the sustained release biodegradable ocular implant oply in that the solubility of the tyrosine kinase
inhibitor in the comparative implant is lower as measured in PBS at g pH of 7.2 to 74 and 37 °C
after five days of incubation, and wherain the release of tyrosine kinase inhibitor from both implants
& measured under identical conditions,

4%, A sustained release biodegradable ocular implant comprising a hydrogel and a tyrosine kinase

inhibitor, wherein tyrosine kinase inhibitor panticles are dispersed within the hvdrogel, wherein the
average release rate of tyrosing kinase inhibitor per day from the implant over a peried defined by
any inttial number of days up to the day when 80% of the tyrosine kinase inhibitor contained in the
implant is released Is higher than the average release rate of tyrosing Kinase inhititor per day from
a comparative implant over the same period of time, wherein the comparative implant differs from
the sustained release biodegradable ooular implant only in that the solubllity of the tyrosine Kinase
inhibitor in the comparative implant is lower a3 measured in PES at a pH of 7.2 t0 7.4 and 37 °C
after five days of incubation, and whereln the release of tyrosine kinase inhibitor from both implants
is measured under identicad conditions.

50, The sustained release biodegradable ocular implant of any of claims 46 to 49, wherein the TKI is

axitinib, and axitinib particles are disparsed within the hydroged, wherein the solubliity of the axitinib

in the sustained release biodegradable ocular implant is at least 0.4 pg/mL, such as at least 0.5

pg/mi, or at least 0.6 pg/mlL, at least 0.7 pyg/mi, at least 0.8 pg/mL, at least 1 pg/mL, at least 2.5

pg/mi, at least 5 pg/mlL, at least 10 pg/mLi, at least 20 yg/mL, at least 50 pg/mlL, at least 100
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ug/mil, at teast 150 po/ml, or at least 300 pgfmL in phosphate-buffered saline (PBS) at a pH of 7.2
to 7.4 and 37 *C after five days of incubation.

51. The sustained release hiodegradable ocular implant of clalm 50, wherein the TKI in the sustained
release biodegradable ocular implant i axitinib, and the axitinib s iy the form of! its free base, a
solvate, 3 salt, a co-crystal, a derivative, a prodrug, or mixtures of the foregoing.

82, The sustained release biodegradable ocular implant of any of dlaims 46 to 30, wherein the sustained
release bisdegradable ocular implant contains axitinib free base in the form of one or more axitinib

polymorphs.

53, The sustained refease biodegradable ocilar implant of any of the preceding daims, wherein the
axitinib polymerph contained in the sustained release biodegradable ocular implant is characterized
by a powder X-ray diffraction pattern comprising at least one, such as at least two, or at least three,
or at least four of the following peaks at diffraction angles (20) of: 8,90, 8.58, 12.0, 14.60, 15.25,
15.75, 17.80, 19.30, 20.65, 24.95, 26.10 {all £ 0.2).

54. The sustained release bicdegradable ocudar implant of any of daimis 1 1o 52, wherein the axitinib
polymorph contained in the sustained release bicdegradable ocudar implant is characterized by a
powder X-ray diffraction patteny comprising the following peaks at diffraction angles {28} ofr 8.80,
12,0, 14.60, 15.75, and 18.30 (all £ 0.2).

55, The sustained release biodegradable ccular implant of any of daims 1t 52, wherein the axitinih
polymorph contained in the sustained release biodegradable ocular implant is chavacterized by a
powder X-ray diffraction pattern comprising the following peaks at diffraction angles (28} of: 8.9,
14.6, 15.7, and 18.2 {all = Q.1), or of 8.8 and 15.7 {all £ Q.1).

56, A kit comprising one or more sustained release biodegradable ocular implant(s) of any of claims 1
to 55 and one or more needles for injection, wherain sach implant is loaded in a needle having a
gauge size of 25 of thinner,

57. The kit of claim 56, further comprising ane ar more injection device(s), wherein gach needie is pre-
connected to an injection device.

58, The kit of claim 58, further comprising one or more injection device(s), wherein the needie(s) isfare

not pre-connected to an injection device.

59, A method of treating an ocular disease in @ patient in need thereof, the method comprising
adiministering (0 the patient's eye a sustained release biodegradable ocular implant according o
any of daims 1 10 55, wherein the implant Is administered by intravitrea! injection.



10

15

20

30

35

WO 2024/215649 PCT/US2024/023688

80. The method of claim 5%, wherein the gcular disease is a retinal disease including age-related
macular degeneration (AMD), Chorgidal Neovascularization, Diabetic Retinopathy, Diabetic Macular
Edema, Retinal Veln Qcdusion, Acute Macudar Neuroretinepathy, Central Serous Chorioretinopathy,
and Cystold Macular Edema; or wheréln the ocular disease is Acute Multifocal Placold Pigment
Epitheliopathy, Behcet's Disease, Birdshot Retinochorcidopathy, Infectious (Syphilis, Lyme,
Tuberculosis, Toxoplasmosis), Intermediate Uveitis {Pars Planitis), Multifocal Choroiditis, Multiple
Evanescent White Dot Syndrome {MEWDS), Qcular Sarcoidosis, Posterior Scleritis, Serpignous
Choraiditis, Subratinal Fibrasis, Uveitis Syndrome, or Vogt-Koyanagi-Harada Syndrome; or wherein
the ooudar disease s a vastular disease or exudative disease, including Coat's Disease, Parafoves|
Telangiectasis, Papiiophiebitis, Frosted Branch Angitls, Sickle Cell Retinopathy and other
Hemoglobinopathies, Angiold Streaks, and Familial Exudative Vitreoretinopathy; or wherein the
ocular disease results from trauma or surgery, induding Sympathetic Ophthalmia, Uveltic Retinal
Disease, Retinal Detachment, Trauma, Photodynamic Laser Treatment, Photocoagulation,
Hypoperfusion During Surgery, Radiation Retinopathy, or Bong Marrow Transplant Retinopathy.

61.The method of claim 53, wherein the owular disease is neovascular age-related macular

degeneration, diabetic macular adema, disbetic retinopathy or retinal vein occlusion,

62. The method of daim 59, wherein the disease is nepvascutar {wet) age-related macular degeneration
(AMD].

63, The methad of any of daims 59 1o 62, wherein the treatment period with one implant lasts at least
about 3 months, or at least about & months, or at least about 9 months, or at least about 12 months.

&4, The method of any of tlaimg 5% to 62, wherein the treatment period with one implant lasts about
6 to about 12 months after administration, or about & to about 9 months after administration,

85. The method of any of claims 53 to 64, wharein the hydrogst blodegrades within about & to about @
months, such as within about 8 0 § months after injection into the vitreous humor of & human

patient.

&6, The method of auy of claims 59 to 65, wherein the ratio of the time to full degradation of the
hydrogel 1o the time to complete release of the axitinib is from about 0.5 to about 1.5, or from
about 0,75 to about 1.25.

67, The method of any of claims 59 to 66, wherein upon or after completion of one treatment period
with one implant a new implant according to any of claims 1 to 55 is administered to the patient for

a subsequent treatment period.
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68. The method of any of claims 59 to &7, wherein a new implant is administered after the hydrogel
of the preceding implant has bigdegraded.

89, The method of claim 68, wherein bicdegradation of the hydrogel of the preceding implant is
determined by means of slit-lamp  biomicroscopy  or SLO (tonfocal  scanning  laser
pphthalmoscopy),

70, The method of any of claims 59 to 69, whereln g new implant according to any of claims 1 to 55 is
administered about & months, or about 9@ months, or about 12 months after administration of the
preceding implant.

71. The method of any of claims 59 to 70, wherein a new implant according to any of claims 1 to 55 is
administered every 6 to 12 months.

72, The method of any of claims 59 v 71, whersin administration of an implant according to claims 1
t0 55 is repeated at least twice, or at least three times, or at least four times.

73, The method of any of claims 5% to 72, wherein the treatment results in inhibition or substantial
inhihition, prevention or substantial prevention, prevention of progression, delay, or reduction of

VEGFinduced retinal vascular leakage during the treatment period.

4. The method of any of claims 39 to 73, wherein the patient has a diagnosis of exgra-foveat charoidal
neovascularization (CNV) or subfoveal neovascularization (SFNV) secondary 0 neovascular AMD
(nAMD).

75, The method of any of claims 59 to 74, wherein the patient 5 naive to the treatment of nAMD.

76. The method of any of daims 5% to 74, wherein the patient has previously received an anti-VEGF
agert for the treatmant of nAMD.

77.The method of any of dlaims 59 to 76, wherein the treatmant with the sustained release
biodegradable ocular implant maintains or essentislly maintains visual acuity {BOVA) during the
treatment period.

78. The method of any of claims 59 fo 76, wherein the treatment with the sustained release
biodegradable ocar implant prevents or essentially prevents a reduction in visual acuify (BCVA)
during the freatment periad.

79, The method of any of claims 59 to 78, wherein the treatment is characterized in that the patient
experiences less than 15 ETDRS letters of BCVA loss at 9 months or at 12 months after injection of
the implant as compared to the baseline value.
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810. The methad of daim 79, wherein the paltient experignces less than 15 ETDRS letters of BOVA loss
at 9 months or at 12 months after injection of the implant as compared to the baselineg value with

no or no more than one rescue medication admisistration,

81. The method of any of claims 58 to 80, wherein the implant provides for an average axitinib release
rate of above about 0.8 pg/day, such as at feast about 1.U pg/day in vitreous humor over a period

of at least 3 months after injection.

82. The method of any of claims 59 to &1, wherein the amount of a terminal release of axitinib upon
biodegradation of the hydrogel in the vitreous humor is not higher or not substantially higher than
the cumulative amount of axitinib released by the implant prior to biodegradation when the implant

is gtill intact,

83, The methad of any of claims 59 to 82, wherein the amount of axitinib being terminally released
upon biodegradation of the hydroged s legs than about 200 pg, such as less than about 150 pg,
such as aboot 130 ug or less.

84. The method of any of claims 59 to 83, wherein the amount of asitinih remaining in the vitreous
humaor at & months after implant injection {which indudes the amount of axitinib in the implant
residing in the vitreous humaor} 13 250 pg-or less, such as 200 yg or less.

85. The method of any of daims 39 o 84, wherein after injection into the vitreous humor the
concentration of axitinib in the reting or the choroid/RPE provided in 2 termiral release upon
tiodegradation of the hydrogel i not higher, or not substantially higher, such as no more than
about 25% higher, such as no more than about 10% higher, than the maximum concentration of
axitinib in the reting or the choroid/RPE, respectively, provided by the implant at any time after
injection and prior to biodegradation of the hydrogel when the implant is still intact.

86. The method of any of claims 32 to 85, wherein after injection into the vitregus humor the maximum
axitinih concentration i the retina and/or the choroid/RPE is reached by the sustained release
biodegradable ocular implant prior to the final hydrogel biodegradation.

87. The method of any of claims 59 to 86, wherein after injection into the vitreous humor the tmax of
axitintb in the reting or the chorgid/RPE Is earlier than about 6 months, such as earlier than about
5 mpnths, such as sarBer than about 4 months, such as at about 3 months or earlier than about 3
months, such as earlier than about 3 mouths after injection of the implant into the eye of a
Cynomolgus monkey; or
wherein the {sex Of axitinih tn the reting or the choroid/RPE is earlier than about 6 months, such as
at ahout 5.5 months or earlier, or eartier than about 5 months, such as earlier than about 4 months,
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such as at about 3 months or earlier than about 3 months, such as earlier than about 2 months,
such as earlier than about 1 month after injection of the implant into the eye of a Dutch Belted
rahtit; or

wherein the tee OF axitinih in the reting or the chorold/RPE is sarlier than about 9 months, such as
earlier than about 8 months, such as earlier than about 7 months, such as earlier than about &
months, such as earlier than about 5 months, such as earlier than about 4 months after injection
into the eye of a human patient.

88. The methad of any of claims 59 to 87, wherein a terminal release of axitinib from the sustained

release bindegradable ocular implant upon bicdegradation of the hydrogel is less than the terminal
release of axitinib from a comparative implant upon is bicdegradation,

wherein the comparative implant contains axitini in a total amount of within +/- 10%, such as
within +/- 5% of the total amount of axitindh contained in the sustained release biodegradable
ocular implant and differs from the sustained release biodagradable ocular implant in that {such as
only in that) the comparative implant containg axitinib in a form that has a lower solubility as
measured in PBS at g pH of 7.2 to 7.4 and 37 °C after five days of incubation than axitinib
polymorph IV, and wherein the comparative implant has a hydrated surface area (a5 measured in
phosphate-buffered saline (PB5) at a pH of 7.2 10 7.4 and 37 °C after 24 hours of incubation) of
within +/-20%, such as within +/- 10% of the hydrated surface area of the sustained release
biodegradable ocular implant.

89. The method of any of claims 59 to 88, wherein after injection into the vitreous humor the sustained

release blodegradable ocular implant provides for a higher Cmax of axitinib in the retina or the
choraid/RPE than the Cee of axitinib as provided by a comparative implant, prior 1o biodegradation
of the hydrogel,

wherein the comparative implant contains axitinib in a total amount of withiny +/- 10%, such a5
within +/- 5% of the total amount of the axitinib contained in the sustained release biodegradable
ocular implant and differs from the sustainhed release blodegradable ocular implant In that (such as
only in that) the comparative implant contains axitinih in a form that has a lower sclubllity as
measurerd in PBS at a pH of 7.2 to 7.4 angd 37 °C after five days of incubation than axitinih
polymaorph IV, and wherein the comparative implant has 8 hydrated surface area (a5 measured n
phosphatesbuffered saline (FBS) at a pH of 7.2 10 7.4 and 37 °C after 24 hours of incubation) of
within +/-20%, such as within +/- 10% of the bydrated swface area of the sustained release
bindegradable ocudar implant.

90, The methad of any of claims 59 to 89, wherein after injection into the vitreous humor the sustained

release biodegradable ocular implant provides for an earlier thae of axitinib in the reting or the
choroid/RPE than the the OF axitindh as provided by a comparative implant,
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wherein the comparative implant containg axdtinib in a total amount of within +/- 10%, such as
within +/- 8% of the total amount of the axitinib contained in the sustained release bindegradable
ocular implant and differs from the sustaingd release hiodegradable ocular implant in that such as
only in that) the comparative implant contains axitinib in a form that has a lower solubifity as
measured in PBS at a pH of 7.2 1 7.4 and 37 °C after five days of incubation than axitinib
polymaorgh IV, and wherein the comparative implant has a hydrated surface area (as measured in
phosphate-bufferad saline (PBS} ata pHof 7.2 to 7.4 and 37 °C after 24 hours of incubation} of
within +/-20%, such as within +/- 10% of the hydrated surface area of the sustained release
blodegradable ocular implant,

The method of any of claims 59 to 90, wherein after injection into the vitreous humor the geometric
mean amount {in pg) of axitini in the vitreous humor (which includes the amount of axitinib in
the sustained release biodegradable ocular implant residing in the vitreous humor after injection)
i5 lower at any time point selected from 3, 6 or 9 months after injection of the sustained release
biodegradable acular implant as compared 1o the geometric miean armount (in ug) of axitinib in the
vitrepus humor at the respective Ume point selected from 3, § or 3 months after infection of a
comparative implant,

wherein the comparative implant differs from the sustained release bicdegradable ocolar implant
iy that (such as only in that) the solubility of axitinib contained in the comparative implant is ower
as measured in PES at @ pH of 7.2 to 7.4 and 37 °C after five days of incubation than that of axitinib
polymorph IV,

The methpd of any of daims 59 to 91, wherein after injection into the vitreous humor the
efimination rate {in pgfday) of axitindh from the vitreous humor at any time point selected from 3
or & months after injection of the sustained release biodegradable ocular implant is higher as
compared to the slinvination rate (in pg/day} of axdtinib from the vitreous humor at any time point
selected from 3 or 6 months after injection of a cormparative implant,

whereln the comparative implant differs from the sustained release blodegradable ocular implant
iy that (such as only in that) the solubility of axitinib in the comparative implant is lower as
measured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation than that of axitinib
polymorpht IV, and

wherein the efimination rate is calculated by dividing the difference betwean (1) the total amount
of axitinih contained in the implant and the remalning gepmelric mean axitinlb amount in the
vitreous humor {which incudes the amount of axitinib contalned in the inplant residing o the
vitreous humor) determined at 3 months, or (i) the difference between the remaining geometric
mean axitinih amount iy the vitreous humor determined at 3 months and the remaining geometric
mean axitinih amount in the vitreous humor determined at 6 months, by the nember of days
elapsed in the respective time period, wherein the time period is (1) from G to 3 months or (i} from
3t & months,
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83, The method of any of claims 59 to 86 or 88 o 92, wherein the subject is 8 non-human primate,

such as & monkey, such as g Cynomolgus monkey, and the release of axitinib in the vitreous humor
andfor the axitinib amount and concentration in the retina and/or the chorid/RPE are measured in
said non-human primate,

84, The method of any of claims 59 to 86, whereln after injection of the implant into the vitreous humor

95

96

97

x

»

the geometric mean concentration (in ng/g) of axitinib in the retina andfor the chorokd/RPE is
higher at week § after injection of the sustained release biodegradable ocutar implant as compared
10 the geometric mean concentration (n ng/g) of axitin in the retina andfor the choroid/RPE,
respectively, at week 6 after injection of a comparative implant,

wherain the comparative implant differs from the sustained release biodegradable ocular implant
in that (such as only in that) the solubility of axitinib in the comparative implant is lower as
megsured in PBS at a pH of 7.2 to 7.4 and 37 °C after five days of incubation than that of axitinib
palymorph V.

The method of any of claims 59 1o 86 or 94, whereln after injection of the implant into the vitreous
humnt the sum of the geometric mean concentrations (in ng/g) of axitinib determined in the retina
and/or the choroid/RPE at week &, week 13, and week 24 afler injection of the sustained release
biodegradable ocular implant is higher than the sum of the geometric mean concentrations {in
ngfgy of axitinb determined gt week 6, week 13, and weesk 24 after injection of a comparative
implart,

whereln the comparative implant differs from the sustained release biodegradable ooular implant
i that {such as only in that) the solubility of axitinih In the comparative implant is lower as
measurad in PRS at a pH of 7.2 10 7.4 and 37 °C after five days of incubation than that of axitinib
polymorph IV,

The method of daim 94 or 95, wherein the subject is a rabbit, such as a Dutch Belted rabbit, and
the axitinib concentration i the reting and/or the choroid/RPE s measured i said rabbit,

The method of any of claims 88 to 96, wherein the sustained release biodegradable ooular implant
comyrises axitinid polymorph 1V, and wherein the comparative implant differs from the sustained
release biodegradable ocular implant only in that

{a)the solubility of the axitinily contained in the comparative implant is lower as measured in PBS
ata pH of 7.2 to 7.4 angd 37 °C after five days of incubation than that of axitinib polymorph 1V,
{bithe hydrated surface area (as measured in phosphate-buffered saline (PBSYatapHof 7.2 o
7.4 and 37 °C after 24 houwrs of incubation) of the comparative implant differs by no more than
5%, avd
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{c)the total amount of the axitinib contained in the comparative implant differs by no more than
5%; or in that

(ajthe solubility of the axitinib contained in the comparative implant is lower as measurad In PRS
at a pH of 7.2 10 7.4 and 37 °C afier five days of incubation than that of axitini polymarph IV,
{b)the fotal amount of the axitinib contained In the comparative implant is at least 1.5 times highet,
and

{c)the hydrated surface area {as measured in phosphate-buffered saline (PBSystapH of 7.2 to
74 and 37 °C after 24 hours of incubstion) of the comparative implant differs by no more than
10%; or in that

{a)the solubiiity of the axitinib contained in the comparative implant is lower 85 measured in PES
at a pH of 7.2 1o 7.4 and 37 °C after five days of incubation than that of axitinib polymorph IV,
{bithe hydrated surface area (as measured in phosphate-buffered saline (PBSYatapH of 7.2 to
74 and 37 °C after 24 hours of incubation) of the comparative implant differs by no more than
10%, and

{c)the totat amount of the axitinib contained in the comparative implant is at lsast two tinves highey,

The method of any of daims 88 to 97, whergin the comparative implant containg axitinib polymorph
SAB-L.

99, The method of any of claims 59 to 98, wherein the treatment is characterized in that VEGF-induced

retinal vascular feakage is reduced or delayed for at least up 1o about 1 month, such as at least up
t0 about 2 months, such as at least up to about 3 manths after injection of the sustained release
tiodegradable ooular implant as compared @ the VEGF-induced retinat feakage in the raspective
same period after administering bevacizumab {Avasting, as measured in a VEGF challenge study in
3 rabbit (such as Dutch Belted rabbit), the study comprising intravitreal injection of the sustained
release biodegradable ocular implant 1o an eye of a rablil, wherein the rabbit is thereafter also
administersd 1 pg of VEGF o the eye at least three times over a period of 3 months, compared to
the administration of 50 ul of 28 mg/mb bevacizumab under the same conditions including the
VEGF challenges.

100, An implant according to any of claims 1 1o 55 for use in a method of any of claims 59 to 99,

101, Use of an implant according to any of claims 1 1o 55 for the manufacture of & medicament for

use in g -method of any of claims 59 10 99,

102. A method of manufacturing the sustained release biodegradable ocular implant according to

any of claims 1 to 55, the method comprising the steps of forming a hydrogel comprising a polymer
network and axitinib particles dispersed within the hydrogel, shaping the hydrogel and drying the
hydrogel,
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103. The method of daim 102, wherein the polymer network is formed by miking and reading an
electrophilic group-containing multi-arm polymer {such as PEG) precursor with a nucieophilic group-
containing mudti-arm polymer {such as PEG) precursor or anather nucleophilic group-containing
crosslinking agent in a buffered solution in the presence of axitinib partides, and allowing the
mixture to gel to forny the hydrogeal

104, The mathod of claim 102 or 103, the method comprising casting the mixture into a tube to form
a hydroge! strand prior to complete gelling of the hydrogel, drying the hydrogetl strand and cutting
the strand.

105. The method of claim 102 or 103, the method comprising melt extruding a strand of a

composition comprising polymer {such as PEG) or a precursor and axitinib to form the implant.
106, The method of claim 105, whersin the extrusion is performed in the absence of water.

107, The method of any of daims 105 to 106, further comprising the steps of cooling the strand,

curing the strand, stretching the strand, and/or drying the strand.

108, The method of claim 103 or any of dalms 105 to 107, whergin the nucleophilic cross-linking
agent s a nudleophilic group contaiing salt, such as an amine or mult-aming salt, whereln the
axirusion is performed in the absence of water and the curing comprises exposing the extruded
composition to moisture and/or elevated temperature, and the polymer network forms by means of

crosslinking of the polymer precursors during curing in 8 moist atmosphere,

109.  The method of claim 108, wherein the curing is performed Tor a period of at least 0.5 hours, or
at least 1 hour, or at least 2 hours,
at a temperature that is higher than ambient temperature, such as a temperature from about 25 to
about 50 °C, or from about 30 to about 40 °C, and
it an atmosphere of gt lpast 50% redative humidity (RH), or at least 611% RH, o at least 80% RBH,
or at least 90% RH, or at about 98% RH.

110. The method of any of daims 102 to 109, comprising stretching the hydrogel strand in the
longitudinal direction prior to or after drying the hydrogel (wet stretching or dry stretching), wherein
the stretch factor is in the range of about 1 1o about 4.5, or about 1.3 to about 3.5, or about 1.3 to
about 1.5.



