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(57) Abstract: The present invention relates to the treatment of ocular diseases in a human subject In patticular, the invention relates
to an intracameral administration of a sustained release biodegradable intracameral implant.
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COMPOSITIONS AND METHODS FOR TREATING OCULAR DISEASES

TECHNICAL FIELD

{8001} The present invention relates to methods of reatment in human subjects with ccular diseases and
corresponding inlracamaral implants, The present invention also relates to the treatment of the intraccular pressure
in human subjects and corresponding intracameral implants. The present invantion also refates to the freatment of
the intraocular pressure in human subjects with ocular hypertension or glaucoma, 2.¢. open angle glaucoma. In
certain embodiments the invention relates to an intracameral administration of a travoprost sustained refease
bicdegradable intracameral implant,

BACKGROUND

{B002} Glaucoma is typically 3 progressive, chronic dissase affacting millions of people (Shamons, S., T.,
Ophthalmic Formulations. Glaucoma Today Supplement to Advanced Ccular Care, 2010; The Eye Disease Prevalence
Group., Pravalence of open-angle glaucoma among adults in the United States. Arch Ophthalmaol, 2004, 122: p. 532~
538). In fact, glaucoma has been reported 1o be one of the leading causes of irreversible blindness, and worldwide it
i the second leading cause of blindness (Quiglay, H.A, and AT, Broman, The number of people with glaucoma
woridwide in 2010 and 2020, Br 3 Ophthalmol, 2008, 90{3): p. 262-7). Some have projected that by the vear 2040
more than 110 million people would be diagnosed with glaucoma (Tham, Y.-C., et al., Global Prevalence of Glaucoma
and Projections of Glaucoma Burden through 2040, 8 Ophthalmology, 2014, 121(11}: p. 2081-2030).

{0003} Glaucoma is defined as oplic neurcpathy leading o the loss of retinal ganglion cells and their axons
and progressing in fater stages to loss of visual field and, in very advanced cases, central visual acuity. Open-angle
glaucoma is the most common form of the disease and primary open angle glauconma (POAG) refers to eyes with
open anterior drainage angles and elevatad I0P.

{8004} Elevatad fluid pressure within the eye (i.e., clevated intraccular pressure {I0P)), defined as
pressures above the normal range of 10 1o 21 mmiHg, is the main risk factor for glaucoma. People with elevated 1ICP
levels without any current optic-nerve damage are diagnosed with ocular hypertension, as opposed to glaucoma.
However, paople with ocular hypertension may be at risk of progressive damage o the oplic nerve {glaucoma).

{5005 For both glaucoma and ocular hypertension (OHT), the most critical factor for effective therapy is
o lower the I0P, and in doing so, the disease progression may he slowed along with the rate of visual figld loss.
Drugs that are classified as prostaglanding have been shown to effectivaly lower IOP (AAD, Glaucoma Preferred
Practice Pattern. 2015). The Frefarred Practice Patterns of the AAD recommend prostaglanding as the first line of
therapy for POAG and OHT. The most commoenly prescribed topical medications for the treatment of glaucoma in the
United States are the prostaglandin analogues.

[Q006] Travoprost is for example a suitable synthatic prostaglandin F 2o analogue. Its chemical nama is
(isopropyl {2)-7- [{AR, 2R 3R 55)-3, 5-dihvdroxy-2-{{ 18, 3R)-3-hydroxy-4-f {«,a,a-trifluoro-m—isopropyi-tolylloxyi-1-
butenyi]-cydopentyll-S-heptencate. This prodrug is a synthetic prostaglandin analogue that is enzymatically
converted to a frae acid form in human cornea (Al-Jazzaf, AM., L. DeSantis, and P.A. Netland, Travoprost: a potent
ocular hypotensive agent. Drugs Today (Barg), 2003, 39{(1): p. 61-74). Travoprost free acid fike all prostaglandins is
a selective FP prostanoid receptor agonist which is balieved to reduce intraccular prassure by increasing trabecular

meshwork and uveoscleral cutflow (Lim, K.S., et al., Mechanism of action of bimatoprost, latanoprost, and travoprost
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in healthy subjects. A crossover study. Ophthalmology, 2008, 115(5): p. 790-795 ¢4 and Toris, C.B., B.AT. Gabelt,
and P.L. Kaufman, Update on the Mechanism of Action of Topical Prostagianding for Intraccular Pressure Reduction.
Survey of Ophthalmology, 2008, 53(6, Supplemeant): p. 5107-5120). Travoprost is the active ingredient in
Travatan®, Travalan Z® (Appendix A: package inserl), and Izha™ (all Alcon Laboratories, Inc., B Worth, TX), which
are all topical ophthalmic solutions intended to reduce alevated IOP, The dosage is typically one drop daily of a
(.004% or 0.003% solution applied daily 1o the affected eve(s).

{5007} Successful treatment for glaucoma requires daily self-administerad treatment with topical eye
drops. While topical antihypartensive medication may be effective in reating glaucoma, any one of the available
therapies will only be as effective as the adherence {0 administration by individual patients. Known limitations
associated with the application of topical eye drops include: (1) difficulty in administering drops, (2) limited accuracy
of drops getling into the eve, {3} potential washout of drops by lacrimation or subsequent administration of other
drops, {4) the need for a caregiver to administer drops and (5) poor subject compliance (Toris, C.B., B.AT. Gabelt,
and P.L. Kaufman, Update on the Mechanism of Action of Topical Prostagianding for Intraocular Pressure Reduction.
Survey of Ophthalmology, 2008, 53(6, Supplemant): p. 5107-5120). Kholdebarin, et al (Kholdeharin, R, et al,,
Multicenter study of compliance and drop administration in glaucoma. Can 1 Ophthalmol, 2008, 43(4): p. 454-61)
reported that 34% of patients used improper administration technigue. For some patients there is the nead to
administer muitiple drops and this may compound the situation dus o washout effects. In one study, naarly 9% of
the patients who requirad more than one medication in the same eye failed {0 wail at least three minutes between
administrations. Importantly, regardiess of the numbsar of medications, palients are expected to ramain on treatment
indefinitely and motivation to do so plays an important role. Accordingly, there is a need to provide an alternative fo
the daily administration of single or multiple eye drops for the treatment of glaucoma, espaecially In an aging
population with the disease.

{8008} The risk of potential blindness as a long-term effect increases in cases of poorly managed
glaucoma, and patient compliance becomas an important issue. Studies have shown that less than 50% of glaucoma
patients continue therapy and refill prescriptions as required (Friedman, D.S., et al., Using Pharmacy Claims Data to
Study Adherence to Glavcoma Medications: Methodology and Findings of the Glaucoma Adherence and Persistency
Study (GAPS). Investigative Ophthalmoiogy & Visual Science, 2007, 48(11): p. 5052-5057), and most patients are
likely to discontinue use of 3 topical therapy within 1.2 years after filling their first prescription according to health
insurance clims (Nordstrom, B.L., et al.,, Persistence and Adherence With Topical Glaucoma Therapy. American
Journal of Ophthalmology, 2005, 140(4): p. 598.21-598.e11}. Thus, a delivery system that would provide long-term,
24 hour contrel of IOP could address a multitude of issues and potentially delay or prevent loss of vision resulting
from glaucoma for a patient,

{002} Drug delivery to the anterior segment continues to be a challengs with the ulimate goal of
improving patient compliance, achieving an excellent safety profile and providing Tor sustainad delivery over an
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extended pericd of time (Yellepaddi, VK. and S, Palakurthi, Recent Advances in Topical Ocular Drug Delivery. Journal
of Ocular Pharmacology and Therapeutics, 2015, 32(2): p. 67-82).

{00187 DURYSTA®, a bimatoprost intracameral implant approved by the FDA, is indicated for the reduction
of intrancular pressure in patients with open angle glaucoma or ooular hypertension. The implant is fimited to a single
implant per eve without retreatment due to possible corneal endothelial cell loss and corneal adverse reactions and
should be used with caution in patients with narrow angles or anatomical angle obstructions, Efficacy was evaluated
in two multicenter, randomized, parallel-group, controlled 20-month (including 8-month extended follow-up) studies
of DURYSTA compared to twice daily topical timolol 0.5% drops, in patients with open angel glaucoma or ocular
hypertension. DURYSTA demeonsirated an intraocular pressure reduction of approximately 5-8 mnig in patients with
a mean baseline intraccular pressure of 24.5 mmHg. The data show a raise in infraccular prassura for the DURYSTA
group above the timolol group after week 12, BURYSTAD is an intracameral implant containing 10 yg of bimatoprost,
in a solid polymear sustained-release drug delivery system. The drug delivery systam consists of poly (D, Liactide), poly
{0, L-actide-co-glycolide), poly (D L-actide) acid end, and polvethylene glycol 3350, {Prescribing information revised
131/20203.

OBIECTS AND SUMMARY OF THE INVENTION

{80011} It is an object of certain embodiments of the present invention to provide an implant suitable for
being inserted into the anterior chamber of the eve (intracameral implant} with dimensions small enough to fit into
the iridocorneat angle of the aye when insarted. In particular the implant should have a size small encugh to fit a
wide range of iridocorneal angle sizes induding narrow angels.

{06123 It is an object of cerlain embodiments of the present invention {0 provide an implant suitable for
being inserted into the anterior chamber of the eve (intracameral implant} with dimensions smalt enough o fit into
the iridocomeal angle of the eve and gels fixated in the iridocomeal angle during the period of treatment and/or until

it is biodegraded.

(000133 It is an object of ceriain embodiments of the present invention o provide an implant suitable for
being inserted inlo the anterior chamber of the eye (intracameral implant) which after insertion swells due to the
uptake of aqueous humor and becomes increasingly soft before it dissolves and fully degrades.

[80014] Ancther object of certain embodimants of the present invention is to provide a travoprost sustained
release biodegradable intracameral implant and corresponding method of treatment with limited movement of the
implant.

[B0G15] Another obiect of certain embodiments of the present invention is o provide a travoprost sustained
release biodegradable intracameral implant which is gentle o the endothelium.

[
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[B0018] 1t is an ohject of certain embodiments of the present invention o provide a method and
corresponding use of treating ocular diseases in human subjects for an extended period of time, e.g. ranging from
ahout 1 to about 24 months.

{00177 It & an object of certain embodiments of the present inveniion o provide a method and

(]

corresponding use of treating ocular diseases in human subjects for an unlimited period of time.

{80618} It is an object of cerlain embodiments of the present invention o provide a method and
corresponding use for safely and effectively traating the intraocular pressure in human subjects for an extended
period of time, €.g. ranging from about 2 to about 12 months or 3 to about 9 months, e.g. for about 3 o about 4
months or for about 3 to about 6 months or for about 6 to about 8 months.

10 {00019] It is an object of certain embodiments of the present invention to provide a method and
corresponding use for safely and effectively reating the infraccular pressure in human subjects for an unlimited
period of timea,

{00207 1t is an ohject of certain embodiments of the present invention o provide a method and
corresponding use for safely and effectively freating the intraccular pressure in human subjects with ocular

15 hypertansion or glaucoma, e.g. opan angle glaucoma, for an exdended peariod of time, e.g. ranging from about 2 to
about 12 months or from about 3 o about 9 months, e.g. for about 3 1o about 4 months or about 3 to about 8
months for about 6 1o about § months.

800217 It is an object of cartain embodiments of the present invention o provide a method and
corresponding use for safely and effectively treating the intraocular pressure in human subjects with ocular
20 hiypertension or glaucoma, £.g. open angle glaucoma, for an unlimited period of time,

800227 Ancther obiect of certain embodiments of the prasent invention o provide 3 prostaglandin
antagonist {e.g., ravoprost) sustainad release biodegradable intracameral implant which provides a constant or
substantially constant prostaglandin antagonist release with limited burst at the beginning for safely and effectively

treating the intraccular pressure in human subjects with ocular hypertension or glaucoma, e.g. open angle glaucoma.

25 {06233 Ancther object of certain embodiments of the present invention is to provide a prostaglandin
antagonist {e.q., ravoprost) sustained release biodegradable intracameral implant and corresponding method of
treatment which do not cause inconvenience or discomiort once implanted into the anterior chamber of the human

subject’s eye, such as a sensation of having a foreign object in the eye or eye pain,

[80024] Ancther object of certain embodimants of the present invention is to provide a method for
30 preservative free treating the intraocular pressure in human subjedts.
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[B0025] Ancther object of certain embodiments of the present invention is {0 provide a travoprost sustainad
release biodegradable intracameral implant and corresponding method of treatment and wherein the implant is
cosmetically invisible.

{80026} Ancther object of certain embodiments of the present invention is to provide a travoprost sustainad
release biodegradable intracameral implant and corresponding method of treatment wherein the implant can be
monitored in the eye.

{00027} Ancther object of certain embodiments of the invention is to provide a prostagiandin antagonist
{e.g., ravoprost) release bicdegradable intracameral implant which is easily insertable into the hunman subject’s eye,
such as the anterior chamber or the posterior chamber of the human subject’s eye,

[B80028] Ancther object of certain embodiments of the present invention is to provide a prostaglandin
antagonist {e.q., ravoprost) sustained release biodegradable intracameral implant which is sufficiently small {o be
inserted into the human subject’s eye, such as the anterior chamber or the posterior chamber of the human subject’s
ave.

800297 Ancther object of cartain embodiments of the present invention is to provide a travoprost sustained
release biodegradable intracameral implant and corresponding method of treatment which is biodegradable in a
residual-free manner once inseried into the anterior chamber of the human subject's eve and dees nol need to be

ramoved by a surgery, i.e. the implant is fully biodegradable.

{00387 Ancther obiect of certain embodiments of the present invention is to provide a travoprost sustained
release biodegradable intracameral implant and corresponding method of treabment which can be used for a
continuous treatment of the intraccular prassure associated with open angle glaucoma and/or ocular hypertension in

a human subject.

{06313 Ancther object of certain embodiments of the prasent invention is to provide a travoprost sustained
release bicdegradable intracameral implant and corresponding method of treatmeant, wherein said implant provides a
long-term treatment effect.

{06323 Ancther object of certain embodiments of the present invention is to provide a travoprost sustained
release bicdegradable intracameral implant and corresponding method of treatment, wherein said implant provides a
fong-term treatment effect and causes no change of pachymetry and endothelial celf count. One or more of these

ohbiects of the present invention and cthers are solved by one or more ambaodiments as discliosed and claimad herein.

A
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{80033]

The individual aspects of the present invention are disclosed in the specification and claimed in the

independent daims, while the dependent claims claint particular embodiments and variations of these aspects of the

invention. Details of the various aspects of the present invention are provided in the detailed description below.

{00034

{80035]

{D0036]

{B0037]

{00387
herein.

[B0039]
herain.

{80048]

[00041]
22.

[00042]

{00043]

[00044]

{00045]

[00046]

{00047

[00048]

{00049]

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1a An llustration of in vitro releases of formulations 13, 1b, 2 and 3 measured at 37 °C,

Figure 1b An in vilro release of formulations 1a, 1b, 2 and 3 measured at 40 °C,

Figure i¢ Implant Integrity Rating vs Time (Weeks)

Figure 1d typical Karl Fischer plot of the blank cbiained using the methd disclosed herein,

Figure e typical Karl Fischer plot of the water standard obtained using the method disclosed

Figure 1 typical Karl Fischer plot of an OTX-TP sample obtained using the method disclosed

Figure 2 An dllustration of the clinical phase 1 study design.

Figure 3a Average pachymelry for cohort 1 of the dinical phase 1 study from baseling to month

Figure 3b Average pachymetry for cohort 2 of the clinical phase 1 study from baseline to month 8.

Figure 3¢ Average pachymetry for cohort 3 of the dinical phase 1 study from baseline to month 9.

Figure 3d Average pachymetry for cohort 4 of the clinical phase 1 study from baseline to month 6.

Figure 43 Average ECC for cohort 1 of the clinical phase 1 study from baseline to month 6.

Figure 4b Average ECC for cohort 2 of the clinical phase 1 study from baseline to month 9,

Figure 4¢ Avarage ECC for cohort 3 of the clinical phase 1 study from baseline t© month 6,

Figure Sa Mean IOP change from baseline in cohort 1 of the clinical phase 1 study.

Figure Bb Mean IOP change from baseling in cohort 2 of the clinical phase 1 study.

6
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[B0050] Figure B¢ Mean IOP change from baseline in cohort 3 of the chinical phasa 1 study,
[80051] Figure Sd Mean IOP change from basaline of the clinical phase 1 study.
{00523 Figure 6 Photographs of the insertad implant of one human subjact between day 1 and month 7.
[D0053] Figure 7 A syringe assembly for administering a OTX-TIC bravoprost implant,
DEFINITIONS
{00547 The term “intracameral implant” as used herein is interchangeably used with the ferm

“intracameral insert” and refers to an ohject that contains an APL, such as a prostaglandin antagonist (e.g.,
fravoprost) and that is suitable to be administered, i.e. inserfed to the anterior segment of the eye where it remains
for a certain period of time while i releases the active agent into the surrounding environment e.¢. the agueous
humer. The implant could likewise be inserted into the postarior segment. An implant i in the form of 3 fiber before
being inserted, which shape may be maintained to a certain degrae upon placing the implant into the desirad
location, although dimensions of the implant (2.¢. length and/or diameter) may change after administration due to
hydration as further disclosed herain. In other words, what is inserted info the eye is not a solution or suspension,
but an already shapad, defined object. The implant is completely formed, e.g., according 1o the mathods disclosed
herein, prior {0 baing administerad. An intracameral implant can be designed to be biodegradable over the course of
fima {as disciosad below), and thus may thereby soften, changs its shape and/or dacrease in size, and ultimately
might be eliminated/biodegraded either by complete dissolution or disintegration. In the present invention the term
“implant” is used to refer both o an implant in a hydrated (also calied "swollen™) state whean it contains water (e.g.
after the implant has been {re-)hydrated once administered o the eve or otherwise immersed into an agueous
anvironment) and 1o an implant in i dry (dried/dehydrated) state, 2.¢., when & has been dried to 3 low water
content of a.g. not more than 1% by weight or when the preparation resuits in a low water content insert without
the necessity of a drying step. The water content of the implant is measured using a Karl Fischer coulometric

method, such as shown in Example 2¢.

{00553 The term “inserted” is interchangeably used herein with the tarms "placed” or Vinjected” or
“administered” or “implanted”. Bach term describes the inbracameral implantation of the OTX-TIC implant into the

anterior charnber of the eye where it then resides in the iridocomeal angle.

[00058] The term “ocular” as used in the present invention refers to the eye in general, or any part or
portion of the eye (as an “ocular implant” can in principle be administered to any part or portion of the eye). The
present invention in cerfain embodiments is directad o intracameral injection of an ocular implant, and o the
lowering of the intraccular prassure in subjects with glaucoma and/or ccular hypertension, as further disclosed
below.
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[B0057] The term “biodegradable” refers to 3 material or object (such as the intracameral implant
according fo the present invention) which becomes degraded in vivo, L., when placed in the hurman body. In the
context of certain embodiments of the present invention, as disciosed in detail herein below, the implant comprising
the hydrogel within which the active ingredient is containad, slowly biodegrades over time once administered inte the
anterior segment of the eye, and which resides within the iridocormeal angle of the eve. In certain embodiments,
biodegradation takes place at east in part via ester hydrolysis in the aguecus envirenment of the anterior segment of
the eye. The implant slowly softens and disintegrates, resulting in clearance through the liquefying and clearing
through aguecus hurmnor outflow pathways.

[BO058] A “hydrogel” is a three-dimensional network of one or more hydrophilic natural or synthetic
polymers {35 disclosed herain) that can swell in water and hold an amount of water while maintaining or substantially
maintaining is structure, e.g., due to chamicat or physical cross-inking of individual polvmer chains. Due 1o their
high-water content, hvdrogels are soft and flexible, which make them similar to natural Bssue. In the present
invention the term “hydrogel” is used to refer both o a hydrogel in the hvdrated state when & contains water (e.g.
after the hydrogel has been formed in an agueocus solution, or after the hydrogel has heen hydrated or (re-)hydrated
once inserted into the ey or otharwise immersad Into an agueonus envirenment) and 1o a hydrogel in its dry
(dried/dehydrated) state, e.g., when it has been dried {0 a low water content of e.g. not more than 1% by weight or
when the preparation rasults in 3 low waber content insert without the necessity of & drving step. In the present
invention, wherein an active principle is contained (e.g. dispersed) in a hydrogel, the hydrogel may also be referred

{0 as a "mabrix”.

{00597 Tha tarm “polymear network” describes a structure formed of polymer chaing (of the same or
different molecular structure and of the same or different molecular weight) that are cross-linked with each other,
The types of polymers suitable for the purposes of the present invenbion are disclosad herein below, The polymer
nebwork may be obtainad by reacting an electrophific group-containing multi-arm-polymer precursor with a

nucleophilic group-containing cross-inking agent.

[G0860] The term “fiber” as disclosed herein refers to a shape that is essentially cylindrical and
characterized by a diameter and a length.

{00617 The term "amorphous” refers o a polymer or polymer nebwork, which does not exhibit crystalline
structures in X-ray or electron scaltering experiments.

{80062} The barm “semi-crystalling” refers {0 a polymer or polymer network, which possesses some
crysialling character, iLe., exhibits some crystalling properties in X-ray or electron scattering experiments.

[B0063] As used herein, "homogenously dispersed” means the component, such as the travoprost or
travoprost particles, are uniformiy dispersad throughout the hydrogel or polymer nefwork

for]
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[80064] The term “precursor” herein refers to those molecules or compounds that are reacted with each
other and that are thus connedted via crossiinks to form a polymer network and thus a hydrogel matrix. While other
materials might be present in the hydrogel, such as APIs or buffers, they are not referred to as “precursors”.

{8Q065] The parts of the precursor molecules that arve stilf present in a final polymer network are also called
“unils” herein, The “units” are thus the building blocks or constifuents of 3 polymer netwark forming the hydrogel,
For example, 3 polymer network suitable for use in the present invention may contain identical or different
polyethylene glveol unils as further disclosed hersin.

[B0068] The term “sustained release” for the purposes of the present invention is meaant to characterize
products which are formulated to make the API available over an extended period of time, theraby allowing 3
reduction in dosing frequency compared to an immediate release dosage form, such as a solution of API that is
topically appliad onto the eye (such as travoprost-comprising ave drops). Other terms that may be used herein
inferchangeably with “sustained release” are “extended release” or "controlied release”. Within the meaning of the

invention, the term "sustained release” comprises constant API release in vitro,

[B0067] Thea term “blend of particles” defines 3 mixture of particles, wherain each componant of the

mixture has an individual compaosition.

{00683 The term “repeated dose”, “repeated application” or “repeated use” as used herein, refars to a
further treatment by intracamerally inserting the API-containing intracameral implant of the present invention into
the anterior chamber of the eye, after the same eye has been freated hefore using an equal or similar intracameral
implant according to the present invention, after the intracameral implant used before has been biodegraded within
the eye. This includes continued treatment such as freatment for an unlimited period of time by repeated application.

{00697 The term “pobylactide” as used herein usually refers to homopolymers obiained by
polycondensation of lactic acid. In other words, 3 polvlactide consists of lactic acid monomer units, Such pobactide
can have an acid or an ester end group but is not constituted of other monomer units in the polymer backbone such
as poly(lactic-co-gfycofic acid). Polvlactide can be formed by polymerization of D-Lactic acid, L-Laclic acid, or any
mixture of D-lackic acid and L-achic acid. The final pohyvlactide may be called D L-polylackida in the ialter case.

[G0870] The term “inherent viscosity” is used to denote a physical parameter of the polviactides {PLAsS)
used harein. The different molecular weight polymers are described as 44, 7A, 94 and 5.5E PLA where the numerical
value designates the target inherent viscosity (IV) of the polymer in chioroform which correlates to the PLA molecular
weight and the letter suffix designates acid (A) or ester (E) end group. When measurad in (.5 % w/v chioroform at
30 °C, 4A FLA has an inherent viscosity of 0.35 to (.45 di/g; 74 PLA has an inherent viscosity of 0.60 to 0.80 di/g
and 9A PLA has an inherent viscosity of 0.80 to 1.0 di/g. When measured in 0.1 % w/v chioroform at 25 °C, 5.5E
PLA has an inherent viscosity of 0.55 to 0.75 di/g.
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[80071] The term “travoprost burst” as used herein denctes a rapid initial release of travoprost from the
implant within a relatively short interval after insertion, e.g. for the first day following insertion. A fravoprost burst
may have an amount of a travoprost release between 10 and 20 %, such as about 10 to sbout 15% or less than
15% (based on the total weight of ravoprost in the intracameral implant) within one day, e.g. day 1, measured in
vitro under physiclogical conditions as describad herein, e.g. simulated physiological sink conditions in 50 mb of 1x
PBS, 0.5% castor off, 0.01% sodium fluoride buffer at pH 7.2-7.4 at 37 °C., The term “burst” may also be usad with
respact 1o other active agents disclosed herein. According to the invention the burst is minimized.

[B80072] The term “extended period of ime” 35 used herain refers {0 any period of Hime that would be
considered by those of ordinary siilt in the art as being extended with respect fo ireating a disease, and in particular
refers to periods such as at least about 1 week, or at feast about 1 month or longer, such as up to about 249 months,
or any intermediate periods such as specifically mentioned herein such as about 2 t0 12 months or 3 to about 8
months, about 4 to about 7 months, about 3 to about & months.

[Q0073] The term "visualization agent” as used herein refers to a molecule or composition that is contained
within the hydrogel of an implant providing the possibility 1o easily visualize the implant when inserted inte the
anterior segment of the eye. The visualization agent may be 3 fluorophore such as flucresceain, rhodamine, coumarin,

and cyanine. In certain embodiments the visualization agent is fluorescein or includes a fluorescein moiety.

{06743 As used harein, the terms “aquecus humor” or "AH" refer 0 the liquid within the anterior chamber.

[BO075] As used herein, the term “bilaterally” or “bilateral” refers -in the context of administration of the
implants of the present invention- to an administration of the implants into both eyes of a patient. Independent for
each aye.

{00783 The term “intracameral implant” refers to an implant that can be administered into the anterior
segmeant of the aye, and which resides within the ridocorneal angle.

[B80077] Tha terms "APT”, "active {pharmaceutical) ingradient”, “active {pharmaceutical) agant”, “active
{pharmaceutical) principle”, “(active) therapeutic agent”, “active”, and “drug” are used interchangeably herain and
refer to the substance used in a finished pharmaceautical product (FPF) as well as the substance used in the
preparation of such a finished pharrmacautical product, intended to furnish pharmacological activity or (o otherwise
hiave direct effect in the diagnosis, cure, mitigation, treatment or prevention of a disease, or 1o have direct effect in
rastoring, correcting or modifying physiclogical functions in a patient. In embodiments where the APLis a
prostaglandin antagonist, the agent may be, e.g., travoprost, bimatoprost or latanoprost.

[BOG78] The term™reat”,“reating”, ortreatment” are used interchangeably and refer to reversing,
alleviating, delayving the onset of, or inhibiting the progress of a disclosed condition {e.g., ocular hypertension or
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glaucoma), or one or more symptoms thereof, as described herein. In other aspects, treatment may be administerad
in the absence of symptoms. For example, treabment may be administerad {0 a susceptible individual prior 1o the
anset of symptoms (2.¢., in light of a history of symptoms and/or in light of exposure o 3 particular organism, or
other susceplibility factors), L.e., prophylactic treabment. Treatment may also be continued after symptoms have
resolved, for example to delay their recurrence.

[R0079] The terms subject” and™patient” may be used interchangeably, and means a mammal in nead of
freatment, e.g., companion animals (e.q., dogs, catls, and the like), farm animals (2.g., cows, pigs, horses, sheep,
goats and the like) and aboratory animals (e.g., rals, mice, guinea pigs and the like). Preferably, the subjectis a
human in need of treatment.

{O00803 According to certain embodiments of the invention the API is travoprost. Travoprost, a
prostaglandin F2o analogue, is a highly selective full agonist which has a high affinity for the prostaglandin FP
receptor, and reduces the intraocular pressure Dy increasing the oulflow of aquecus humor via trabecular mashwork
and uveoscleral pathways. Travoprost is the isopropyl ester of a single enantiomer of the selective FP prostaglandin
agonist, fluprostencl. Travoprost belongs to a3 dass of prostaglandin Fla analogue prodrug esters {including
latanoprost, bimatoprost, tafluprost) that facilitates comeslt penelration and affords delivery of the active carboxylic
acid {ravoprost acid) 1o the agueous humaor, The prodrug esters are believed to be hydrolyzed by esterases in the
cornea 1o the biclogically active free acid in which carbons 17-20 have heen substituted with a meta
friffuoromethviphenoxy group. Comparad to katanoprost, the free acid of travoprost was obsarved 1o have higher
potency and greater selectivity for the FP prostanoid receptor based on results from in vitre binding affinity studies.,
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Travoprost R = isopropyd
Travopret gokd R = M

800813 As used herein, the term “therapeutically effective” refers to the amount of API e.g. travoprost
needed to produce a desired therapeutic result afler administration. For example, in the conlext of the present
invention, one desired therapeutic result would be the reduction of the I0P, e.¢., as measurad by /7 v tests known
o the person of ordinary skill in the art. Amounts and doses of travoprost as provided herain refer to the isopropyl
ester,
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[80082] As used herein, the term "intraccular pressure” (I0OP) is the fluid pressure inside the eya.
Tonometry, such as Goldmann tonomelry such as set forth in detail in Example 3 below, is the method eye care

professionals usa to determine I0OP.

{00837 As used herein "pachymelry” is the method usad to measure the central corneal thickness of a

(]

subject. Ceniral comneal thickness measurements are carried out using an ullrasonic pachymeter such as defined in
detail in Example 3 below,

{00847 As used herein, “endothelial celf count” or "ECCY is determinad by specular microscopy as defined

in Example 3 below,

{506853 As used harein, the term “glaucoma” may encompass the forms of open-angle glaucoma and

10 angle-closure glavcoma. Subltypes of cpan-angle glaucoma disciosed herain may encompass normal-tension
glaucoma, congenital glaucoma, secondary glaucoma, pigmentary glaucoma, pseudoaxfoliative glaucoma, traumatic
glavcoma, naovascular glaucoma, irido corngal endothalial syndrome (ICE), and/or uveitic glaucoma.

{O008E] As used herein "no change of endothelial call count occurring in the treated eye during the
treatment period and/or entire treatmeant” means that the value of the endothelial calt count does not dinically

15 meaningfully decrease. A single decrease of up to 20% from basaline in a subject during the treabment period and/or
a continued decrease of up {0 10% from baseline in a subject during the ireatment pericd is dinically acceptable.

[BO087] As used herein "no change of the thickness of the cornea or pachymelry occurs in the treated aye

or during the treatment period and/or entire treatment” means that the value of the pachymetry does not clinically

meaningfully decrease. A single decrease of up to 20% from haseline in a subject during the trealment period and/or
20 a continued decrease of up 1o 10% from basaline in a subject during the treatment period is clinically acceptable.

{00887 As used harein, the term “open-angle glaucoma” is classified by ICD-10 Code H40. Open-angle
ghaucoma may be roughly dassified into mild, moderate or severe open angle glaucoma.

[BO089] As used herein, “ocular hypertension” usually refers to any situation in which the pressure inside
the eye, t.e. IOP, is higher than normal. By pressure is maasured in millimaters of mercury (mm Hg). Normal eve

25 pressure is 21 mm Hg and lower, with an average of 16 mm Hg. Ocular hypertension is usually an eye pressure of
above 21 mm Hg . The eye pressure is connected to the corneal thickness of an individual subject. Individuals with a
thin cornea may have ocular hypertension despite of an intraccular eye pressure of below 21 mm Hg and individuals
with a thick cornea may have normal eye pressure daspite of an intraccular eye pressure of above 21 mm Hg.

Therefore, it is also usual 1o apply a correction factor for the variation of the corneal thickness.
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{00080] As used herein, the term "about” in connection with a measured quantity, refers to the normal
variations in that maasured guaniity, as expecied by one of ordinary skill in the art in making the measurement and
axercising 3 level of care commensurate with the objective of measuremant and the pracision of the measuring
aguipment.

[00091] The term “at least about” in connection with a measurad quantity refers to the normat varialions in
the measured quantity, as expected by one of ordinary skill in the art in making the measurement and exerdising a
level of care commensurate with the objective of measurement and precisions of the measuring equipment and any
guarntities higher than that.

[0022] As used harein, the singular forms "g," "an,” and "the" include plural references unless the context

clearly indicates otherwise.

[80093] The term "and/or" as used in a phrase such as "A and/or 8" herain is intended 1o include both "A
and B" and "A or B,

{00847 Open tarms such as "include,” "including,” "contain,” "containing” and the like mean "comprising.”
These open-ended transitional phrases are used to introduce an open ended list of alements, method steps, or the
filea that doss not exclude addiional, unrecited elaments or method steps.

DETAILED DESCRIPTION

Prostagiandin Antagonist Particies

{BO085] Prostaglandin antagonist (e.¢., ravoprost) particles according to the present invention are being in
the form of prostaglandin antagonist {2.g., travoprost) intermixed with a bicdegradable polymer. For example, the
particles are microparticles.Such particles can be prepared by microencapsulation.

[B00886] In specific embodiments, the prostaglandin antagonist (e.¢., travoprost) particles have a diamater
ranging from about 1 to about 150 um determined by sieving or have an average diameter ranging from 1 to 150 ym
determined by laser diffraction. In a8 more specific embediment, the particles have a diameter ranging from about 1
o about 100 pm, about 20 to about 75 um, about 20 to about 106 um, or about 20 {0 about 55 um determined by
sieving or have an average diameater ranging from about 1 to about 100 pm, about 20 to about 75 um, about 200
aboutl0s um, or about 20 to aboul 55 pm determinad by laser diffraction. In a particular embodiment, the average
particle diameter is 36 um datermined by laser diffraction.

{00871 In & specific embodiment, the bicdegradable polymer comprises a polviactide. More specifically, the
polytactide has an acid end group or an ester end group.



¥4

10

[
¥4

20

o
(4

WO 2021/158968 PCT/US2021/016889

[B0088] In one embodiment, the prostaglandin antagonist {8.q., travoprost) particles are a biend of
different types of particles, such as particles in the form of prostaglandin antagonist {e.g., fravoprost) intermixed
with a first polylactide and particles in the form of prostaglandin antagonist {e.qg., travoprost) intermixed with 8
second polvlactide. More specifically, the first and the second polylactide each have an adid end group. In @ more
specific embodimant, the first polviactide has an inherent viscosity specification ranging from about 0.05 {0 about
less than 0.5 difg, or ranging from about 0.35 to about 0.45 di/g. Addifionally or alternatively, the second polylactide
has an inherent viscosity spacification ranging from about 0.5 to less than about 0.80 di/g, or ranging from about 0.5
o less than about 0.8 di/g.

{00997 In a certain embodiment, the prostaglandin antagonist (e.g., fravoprost) particies consist of a blend
of two types of particles, the first type of particle being in the form of prostaglandin antagonist (e.g., travoprost)
intermixed with the biodegradable polymer consisting of the first pohviactide and the second type of particle being in
the form of prostaglandin antagonist {e.9., travoprost) intermied with the bindegradable polymer consisting of the
second polyvlactide,

{B00L08] In one embodiment, the first and the second polylactide have a mass ratio in the particle blend of
about 1.5:1 to about 1:1.5, or about ;1.

[Q00101] In one embodiment, the prostaglandin antagonist (e.q., travoprost) particles are a blend of
different types of particies including particles in the form of prostaglandin antagonist {e.g., ravoprost) intermixed
with a first polylactide, particles in the form of prostaglandin antagonist (e.g., ravoprost) intermixed a second
polytactide and particles in the form of prostaglandin antagonist {a.g., ravoprost) intermixed with a third pobactide,
wherein each of the polylactides have an acid end group. Specifically, the first polylactide has an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, or ranging from about 0.35 to about 8.45 di/g, the
second polvlactide has an inherent viscosity specification ranging from about 0.5 1o less than about 0.80 di/g, or
ranging from about 0.6 to less than about 0.8 difg , and the third polylactide has an inherent viscosity specification
ranging from about 0.8 to about 1.7 dl/g, or ranging from about 0.8 t6 about 1.0 di/g.

[800102] More specifically, the biodegradable polymer comprises, such as consists of, a blend of thrae types
oF particles, the first bype of particle being in the form of prostaglandin antagonist {e.q., travoprost) intarmixed with
the bicdegradable polymer consisting of the first polylactide, and the second type of particles being in the form of
prostaglandin antagonist {e.g., travoprost) intermixad with the biodegradable polymer consisting of the second
polvlactide and the third type of particles in the form of prostagiandin antagonist (e.g., travoprost) intermixed with
the biodegradable polymer consisting of the third polyiactide.

[BO8103] In further embodiments, a mass ratic of the first and the second polviactide in the partide blend is
about 2:1 1o about 1:2 or about 1:1.6.
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{B800104] In another embodimant, a mass ratio of the first and the third polylactide in the particle blend is
about 2:1 to about 1:2, or about 1: 1.4,

[B808105] In another embodiment, the prostaglandin antagonist (e.q., travoprost) particles are a blend of
different types of particles including particles in the form of prostaglandin antagonist {e.g., travoprost) intermixed
with a first pobylactide, particles in the form of prostaglandin antagonist {e.g., travoprost) intermixed with a second
polylactide, particles in the form of prostaglandin antagonist (e.q., travoprost) intermbaed with a third polylactide and
particles in the form of prostaglandin antagonist (e.g., travoprost) intermixed with a fourth polylactide.

[BO0106] More specifically, the first polviactide has an inherent viscosily specification ranging from about
0.05 to less than about 0.5 di/g, or ranging from about .35 o about 0.45 di/g and has an acid end group, the
second polvlactide has an inherent viscosity specification ranging from about C.5 to less than about 0.8C di/g, or
ranging from about 0.6 to less than about 0.8 di/fg and has an acid end group, the third polviactide has an inherent
viscosity specification ranging from about 0.8 to about 1.7 di/g, or ranging from about 0.8 to about 1.0 ¢i/g and has
an acid end group, and the fourth pobdactide has an inherent viscosity ranging from about 0.05 to about 1.7 di/g,
such as ranging from about 0.55 {0 about G.75 di/g, and has an aster end group.

{oo0107]} Even more specifically, the prostaglandin antagonist {(e.g., travoprost) particles may comprise, such
as consist of, a blend of four type of particies, the first type of particle being in the form of prostaglandin antagonist
{e.q., travoprost) intermixed with the biodegradable polymer consisting of the first polvlactide, the second type of
particles being in the form of prostaglandin antagonist {2.q., ravoprost) intermixed with the bicdegradable polymer
consisting of the second polylactide, the third type of particles being in the form of prostaglandin antagonist {e.g.,
fravoprost) intarmixed with the biodegradable polymer consisting of the third polylactide and the fourth type of
particles being in the form of prostaglandin antagonist (e.g., travoprost) intermixed with the biodegradable polymer
consisting of the fourth pobviactide.

[B00108] In ancther embodiment, a mass ratio of the first and the second polviactide in the particle blend is
about 1.25:1 to about 1:1.25 or about 11,

{800109] In a further embodiment, a mass ratic of the first and the third polyvlaciide in the particle blend is
about 3:1 to about 1:1, or about 2:1.

{800110] In & further embodiment, a mass ratic of the first and the fourth polvlactide in the particle blend is
about 1:1 to about 1:3, or about 1:2.5, or about 1:2.6.

[B08111] In cerbain embodiments, the mass ratio batween prostaglandin antagonist (e.g., ravoprost) and
the total amount of the biodegradable polymer in the prostaglandin antagonist {e.g., travoprost) particles is about
Z:1 10 1:2 or about 5.77:1.
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In & certain embodiment, the prostaglandin antagonist (e.g., travoprost) partickes comprise, consist

or consist essentially of prostaglandin antagenist (e.4., travoprost) and the biodegradable polymer and other

pharmaceutically acceptable residual amounts of manufacturing components.

{800113]

In & cartain embodiment, the travoprost particles are a blend of at least two bypes of travoprost

particles selected from the group consisting of

u

4

a first type of travoprost particles made of 3 mixture of:
- fravoprost and

a biodegradable polymer consisting of a polylactide or pobylactides having an acid end
group and an inherent viscosity specification ranging from about 0.05 1o less than about 0.5 di/g,
such as from about 0.35 to about 0.45 di/yg,
such as wherein the first type of particles contains from about 40 wt.-% to about 50 wi.-%, such
as from about 43 wi.-% 1o about 45 wi.-% travoprost, based on the total mass of the first type of
particles;
a second type of fravoprost particles made of 3 mixture of:
- travoprost and
- a bindegradable polymer consisting of a polylactide or polylactides having an acid end
group and an inherent viscosity spacification ranging from about 0.5 to less than about 0.80 di/g,
such as ranging from about 0.6 0 less than about 0.80 di/g,
such as wherein the second type of parlicles contains from about 40 wi.-% to about 50 wit.-%,
such as from more than about 45 wit.-% to about 47 wt.-% travoprost, based on the tolal mass of
the second type of particles;
a third type of travoprost particles made of a mixture of:
- travoprost and
- a biodegradable polymer consisting of a polylactide or polylactides having an acid end
group and an inherent viscosity specification ranging from about 0.8 to about 1.7 dl/g, such as
ranging from about 8.8 to about 1.0 di/g,
such as wherein the third type of particles contains from about 40 wt.-% to about 50 wh.-%, such
as from about 41 wi.-% 1o about 43 wh-% travoprost based on the total mass of third type of
particles;
a fourth type of travoprost particles made of a midure of:

travoprost and
- a biodegradable polvmer consisting of a polylactide or polylactides having an ester end
group and an inherent viscosity specification ranging from about 0.05 to sbout 1.7 di/g, such as
ranging from about 0,55 to about 8,75 di/g,
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{000114]

particles selected

such as wharein the fourth type of particles contains from about 40 wt.-% o about 50 wt.-%, such
as from about 41 wi.-% 1o about 43 wit.-% travoprost based on the total mass of the fourth type of
particles.

In & certain embodiment, the travoprost particles are a blend of at least two types of travoprost
from

1} a first type of travoprost particles comprising:

- travoprost and

- hicdegradable polymer comprisinga polviactide or polylactides having an acid end group
and an inharent viscosity specification ranging from about 0.05 to less than about 0.5 difg,

wherein the first type of particles comprises from about 40 wi.-% (o about 50 wt.-% travoprost,
based on the total mass of the first type of particles;

2 a second type of travoprost particles comprising:

- travoprost and

- bicdegradable polymer comprising a polylactide or polylactides having an acid end group
and an inherent viscosity specification ranging from about 0.5 o fess than about 0.80 di/g,

whergin the second type of particles cornprises from about 40 wi.-% to about 50 wh.-% travoprost,
based on the total mass of the second type of particles;
3 a third type of travoprost particles comprising:

travoprost and

hicdegradable polymer comprising a polviactide or polylactides having an acid end group
and an inherent viscosity specification ranging from about 0.8 1o about 1.7 di/g,

wherein the third type of parlicles comprises from about 40 wt.-% to about 50 wi.-% travoprost
based on the total mass of third type of particles;

Y
I

a fourth type of travoprost particles comprising:

travoprost and
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[000115]

hicdegradable polymer comprising a polviactide or polviactides having an ester end group
and an inherent viscosity specification ranging from about D.05 to about 1.7 di/g,

wherein the fourth type of particles comprises from about 40 wt.-% {0 about 50 wt.-% travoprost
based on the total mass of the fourth type of particles.

In a certain embodiment, the travoprost particles a blend of particles made of

1} a first type of travoprost partickes made of a mixture of fravoprost and the bicdegradable
polymer consisting of a polylactide or polyvlactides having an acid end group and an inherent
viscosity specification ranging fron about 0.05 to less than about 0.5 di/g, such as from about 0.35
to about 0.45 di/g, wherain the first type of particles contains from about 40 wi.-% to about 50
wi.-%, such as fron aboul 43 wi.-% 1o about 45 wi.-% ravoprost, based on the fotal mass of the
first bype of particles; and

23 a second type of travoprost particles made of a mixture of travoprost and the
bindegradable polvmer consisting of a polylactide or polvlactides having an acid end group and an
inherent viscosity specification ranging from about 0.5 to less than about 8,83 di/g, such as ranging
from about 0.6 to less than about 0.80 di/g, wherein the second type of particles contains from
about 40 wit.-% to about 50 wi.-%, such as more than from about 45 wh-% 0 aboul 47 wi-%
travoprost, based on the total mass of the second type of particles,

such as wherein the blend contains, based on the total amount of the blend, about 35 wi.-% o
about 55 wit.-% particles of the first type of particles and about 35 wi.-9% t0 aboul 55 wi.-%
particles of the second type of parlicies; or

such as wherein about 35 wt.-% to about 55 wi.-% of the total amount of travoprost in the implant
is present in the form of particles of the first type of pardicles and about 35 wt.-% to aboul 55 wi.-
% of the tolal amount of fravoprost in the implant is present in the form of parficles of the second
type of particles,

wherein optionally the polymer network is formed by reacting an electrophilic group-containing
multi-arm-polymer precursor with a nucleophilic group-containing cross-inking agent, the
electrophilic group is a succinimidyiglutarate (5G) group and the multi-arm polymer precursor an 8-
arm-15K-5G polyethyviene glycol; and the nucleophilic group-containing cross-linking agentis a
tritysine, or the polymer network comprises 8-armi-polyathylens glycols baing cross-linkad including
a group representad by the following formula

18
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wherain mis 2.

[008116] In 3 certain embudliment, he travoprost particles are a blend of particles made of

(4]

13 a first type of particles made of a mbdure of travoprost and the biodegradable polymer
consisting of a polylactide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 {0 less than about 0.5 di/g, such as from about 0.35 o about
.45 di/g, wherein the first type of particles contains from about 40 wi.-% o about 50 wt.-%, such as
from about 43 wt.-% to about 45 wi.-% travoprost, based on the total mass of the first type of
10 particles,
2} a second type of travoprost particles made of a mixture of travoprost and the biodegradable
polymer consisting of a polviactide or polviactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 to less than about 0.80 di/g, such as ranging from about .5 to
less than about 0.80 di/g, wherein the sacond type of particle contains from about 40 wi.-% to about
15 50 wt-%, such as more than from about 45 wt.-% to about 47 wi.-S% travoprost, basad on the fotal
mass of the second type of particles, and
33 a third type of travoprost particles made of a mixture of ravoprost and the biodegradable
polymer consisting of a2 polylactide or polviactides having an acid end group and an inharent viscosity
specification ranging from about 3.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0
20 difg, wherein the third type of parlicles contains from about 40 wt.-% to about 50 wt.-%, such as from
about 41 wt.-% 1o about 43 wt.-% travoprost, based on the total mass of the third type of particles,

such as whergin the blend contains, based on the otal amount of blend, about 20 wi.-% to about 38
wt,-% particles of the first type of particles and about 30 wh.-% 1o about 50 wi.-% parlicles of the

25 second type of particles and about 25 wt.-% to about 45 wi.-% of particles of the third type of
particles; or

such as wherein about 20 wt.-% {o about 35 wi.-% of the tolal amount of travoprost in the implant is
presant in the form of partidies of the first type of particles and about 30 wi.-% to about 50 wi.-% of

30 the total amount of fravoprest in the implant is present in the form of particles of the second type of
particles, and about 25 wi.-% to about 45 wt.-% of the {okal amount of travoprost in the implant is
present in the form of particles of the third type of particles,
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wherein optionally the polymer network is formed by reacting an electrophilic group-containing multi-
arm-polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group
is a succinimidyiglutarate (SG) group and the multi-arm polymer precursor an 8-arm-15K-5G
polyethylene glvcol; and the nudleophilic group-containing aross-finking agent is a trilysine or the
polymer network comprises 8-arm-polyethylene ghycols being cross-linked including a group
reprasented by the following formula

whergin mis 2.

In certain embodiments, the travoprost particles are a blend of particles made of
1) afirst type of particles made of a mdure of travoprost and the bicdegradable polymer consisting
of a polylactide or polyiactides having an acid ead group and an inherent viscosity specification ranging
from about 0.05 o less than about 0.5 di/g, such as from about 0.35 to about (.45 di/g, wherein the
first type of particles contains from about 40 wit.-% to about 50 wt.-%, such as from about 43 wt.-%
to about 45 wt.-5 travoprost, basad on the total mass of the first type of particles,
2) asecond type of particles made of a mixture of travoprost and the bicdegradable polymer
consisting of a polylactide or pobviactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 1o less than about 0.80 di/g, such as ranging from about 0.6 1o
less than about 0,80 di/g, wherein the second type of paiticles contains from about 40 wi. -5 0 about
50 wt.-%, such as more than from about 45 wt.-% to about 47 wi.-% travoprost, based on the total
mass of the second type of particles,
3} athird type of particles made of travoprost and the biodegradable polymer consisting of a
polyiactide or polylactides having an acid end group and an inherent viscosity specification ranging
from about 0.8 1o about 1.7 di/g, such as ranging from about 0.8 to about 1.0 di/g, wherein the third
type of particlas contain from about 40 wi.-% 1o about 50 wt.-%, such as from about 41 wt.-% to
about 43 wt.-% travoprost, based on the total mass of the third type of particies, and
4} a fourth type of particles made of travoprost and the bicdegradable polymer consisting of 3
polvtactide or polylactides having an ester end group and an inherent viscosity specification ranging
frora about 0.05 to about 1.7 di/g, such as ranging from about 8.55 to about 0.75 di/g, wherein the
fourth type of particles contains from about 40 wi.-% to about 50 wi-%,
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such as wherein the blend contains, based on the total amount of blend, about 15 wt.-% to about 25
wt,-% particles of the first type of particles and about 15 wh-% to about 25 wi.-% particles of the
second type of particles and about 5 wi.-% to about 15% of particles of the third type of particles and
about 40 wt.-% 1o about 60 wt.-% of particles of the fourth type of particles; or

such as wherein about 15 wt.-% to about 25 wi.-% of the tolal amount of travoprost in the implant is
presant in the form of particles of the first type of particles and about 15 wi.-% 1o about 25 wi.-% of
the total amount of fravoprost in the implant is present in the form of particles of the second type of
particles and about 5 wt.-% to about 15 wi.-% of the total amount of travoprost in the implant is
present in the form of particles of the third type of particles and about 40 wi.-% 1o about 60 wt.-% of
the total amount of travoprost in the implant is present in the form of particles of the fourth type of
partices,

wherein optionally the polymer nelwork is formed by reacting an alectrophilic group-containing multi-
arm-polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group
is a succinimidyiazelate (SAZ) group, and the multi-arm polymer precurser is a 8-arm-15K-5AZ
polyethylena glycol; and the nucleophilic group-containing cross-linking agent is a trilysine, or the
polymer nebwork comprises 8-arm-polyethviene ghycols being cross-linked including a group
represented by the following formula

O

N O

H m
Q
whergin mis &.

In certain embodiments, the travoprost particles comprise a blend of particles comprising

iy a first type of travoprost particles comprising a mixture of fravoprost and the bicdegradable
polymer comprises a polylactide or polviactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, wherein the first type of particles
contains from aboul 40 wi.-% o about 5C wi. %%, travoprost, based on the total mass of the first type
of particles; and

2) a second type of travoprost particles comprising a mibdure of fravoprost and the biodegradable
polymer comprising a polylaclide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 1o less than about 0,80 di/g, wherein the second type of particles
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contains from about 40 wi.-% to about 50 wh.-%% travoprost, based on the tolal mass of the sacond
type of particies,

wherein the bland comprises basad on the total amount of the blend, about 35 wt.-% to about 55 wi.-
% particles of the first type of particles and about 35 wi.-5% to about 55 wi.-% particles of the second
type of particles.

In 3 certain embodiment, the travoprost particles comprise a blend of particles comprising
13 a first type of particles comprising a mixture of travoprost and the bicdegradable polymer
comprising a polviactide or polylactides having an acid end group and an inherant viscosity
specification ranging frony about D.05 to less than about 0.5 di/g wherein the first type of parlicles
contains from about 40 wi.-% to about 50 wi.-%0 travoprost, based on the total mass of the first type
of particles,
23 a second type of travoprost particles comprising a midture of fravoprost and the biodegradable
polymer comprising a polylactide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 to less than about 0.80 di/gwherein the second type of particle
contains from about 40 wi.-% to about 50 wt. - travoprost, basad on the total mass of the second
type of particles, and
3} 3 third type of travoprost particles comprising a mixture of travoprost and the bicdegradable
polymer comprising a polylactide or polylactides having an acid end group and an inherent viscosity
spacification ranging from about 0.8 to about 1.7 di/g wherein the third type of particles contains from
about 40 wt.-% 1o about 50 wt.-% travoprost, based on the tolal mass of the third type of particles,

wherein the blend comprises, based on the total amount of blend, about 20 wt.-% 10 about 35 wt.-%
particles of the first type of particles and ahout 30 wt.-% 1o about 50 wi.-% particles of the second
type of particles and about 25 wi.-% 1o about 45 wt.-% of particles of the third type of particies.

In certain embodiments, the traveprost particles comprise a blend of particles comprising
1} a first type of particles comprising 3 mixture of travoprost and the biodegradable polymer
comprising a polylactide or polyvlactides having an acid end group and an inherent, viscosity
specification ranging from about 0.05 1o less than about 0.5 difg wherein tha first type of particles
contains from about 40 wi.-% to about 50 wi travoprost, based on the total mass of the first type of
particies,
23 a sacond type of particles comprising 3 mixture of travoprost and the biodegradabla polymer
comprising a polylactide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 8.5 1o less than about 0.80 di/g wherein the second type of parlides
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contains from about 40 wi.-% to about 50 wt.-%%6 travoprost, based on the total mass of the second
type of particies,

3 a third type of particles comprising travoprost and the biodegradable polymer comprising a
polvlactide or polylactides having an acid end group and an inherent viscosity spedification ranging

¥4

from about 0.8 {0 about 1.7 di/g wherein the third type of particles contain from about 40 wt.-% to
about 50 wk.-% travoprost, based on the total mass of the third type of particles, and

4 a fourth bype of particles comprising travoprost and the biodegradable polymer comprising a
polvlactide or polylactides having an ester end group and an inherent viscosity specification ranging
from about 0.05 to about 1.7 di/g wherain the fourth type of particles contains from about 40 wt.-% o
10 about 50 wi-%,

wherein the blend contains, based on the total amount of blend, about 15 wt.-% to about 25 wi-%
particles of the first type of particles and about 15 wt.-% {0 about 25 wt.-% particles of the second
type of particles and about 5 wi.-% 1o about 15% of particles of the third type of parlicles and about

15 40 wit.~% to about 60 wt.-% of particles of the fourth type of particles.
808121} In another embodimant, the particles are spherical particies.
[Q00122] According to a first spacific aspect, the present invention is directed o prostagiandin antagonist

(e.q., travoprost) particles made of a mbdure composed of:

prostaglandin antagonist (e.g., traveprost) and

20 - a bindegradable polymer consisting of a polylactides having an acid and group and an inherent viscosity
specification ranging from about (.05 1o less than about 0.5 di/g, such as from about (.35 to about 0.45

dig,
wherein the mbdure contains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wi-% to
about 45 wt.-% prostaglandin antagonist (e.g., travoprost) based on the total mass of the mbdure,

25 [008123] According 0 a second specific aspect; the present invention is directed to prostaglandin antagonist
(e.g., travoprost) particles made of a midure composed of:

- prostaglandin antagonist {e.q., travoprost) and

a bicdegradable polymer consisting of a polvlactides having an adid end group and an inherent. viscosity
specification ranging from about 0.5 10 less than about 0.80 di/g, such as ranging from about 0.6 10 less
30 than about .80 dl/g,
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wherain the midure contains from about 40 wt.-% to about 50 wt.-%, such as more than from about 45
wi.-% to about 47 wi-% prostagiandin antagoenist {e.g., travoprost) basad on the total mass of the

mixture,

{00124} According to a third spedific aspect, the prasent invention is directad {o prostaglandin antagonist
5 {e.g., travoprost) particles a mixture of:
prostagiandin antagonist (e.g., travoprost) and

a biodegradable polvmer consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0 di/g,

wherein the mixture contains from about 40 wi.-9% to about 50 wi.-%, such as from about 41 wt.-% 1o
10 about 43 wit.-% prostaglandin antagonist (e.g., travoprost) based on the total mass of the mibdure.

[B0B125] According to a fourth aspect, the present invention is directed to prostaglandin antagonist (2.¢.,
fravoprost) particies made of 3 mixture composed of:

- prostagiandin antagonist (e.g., travoprost) and

- a bindegradable polymer consisting of a polylactides having an ester end group and an inherent viscosity
15 specification ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 to about 0.75 di/g,

wherain the mibdure contains from about 40 wt.-% to about 50 wt.-%, such as from about 41 wit.-% to
about 43 wi.-% prostaglandin antagonist (e.g., travoprost) based on the total mass of the mixture,

[BO0126] According to aspect (3}, the present invention is directed to travoprost particles made of a mixture
of:
20 - Travoprost and

- a bindegradable polymer consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about (.05 to less than about 0.5 di/g, such as from about 0.35 to about 0.45
dlg,

wherein the mixiure contains from about 40 wit.~-% to about 50 wt.-%%, such as from about 43 wi-% to

[Nl
W

about 45 wi.-% travoprost based on the tolal mass of the mixture,

[B08127] According to aspect (b}, the present invention is directed to Travoprost particles made of a mbdure

of'
Travoprost and



[

10

20

[Nl
W

WO 2021/158968 PCT/US2021/016889

- & bicdegradable polymer consisting of 3 polvlactides having an acid end group and an inherant viscosity
specification ranging from about 0.5 to fess than about .80 di/g, such as ranging from about 3.6 10 less
than about 0.80 di/g,

wherain the mixture contains from about 40 wi.-% to about 50 wt.-%, such as more than from about 45
wi,-% 0 about 47 wi.-% btravoprost basaed on the total mass of the mixture.

[Q00128] According to aspect (¢, the present invention is directed to Travoprost particles made of a mbdure
of:
- Travoprost and

- a bindegradable polymer consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.8 1o about 1.7 di/g, such as ranging from about 0.8 to about 1.0 di/g,

wherain the mibdure contains from about 40 wi.-% to about 50 wt.-%, such as from about 41 wit.-% to
about 43 wi.-% travoprost based on the tolal mass of the mibdure.

[B08128]} According to aspect (¢}, the present invention is directed to travoprost particles made of 3 mixture
of:
- Travoprost and

- a bindegradable polymer consisting of a polylactides having an aster end group and an inherent viscosity
specification ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 to about 0.75 di/g,

wharein the mbdure contains from about 40 wi.-% to about 50 wt.-%%, such as from aboul 41 wi.-% ko
about 42 wi.-% travoprost based on the total mass of the misdure,

{00130 As part of an embodiment, travoprost in the disctiosed implanis is microencapsulated, wherein the
remaining features of the implants are described herein. Alternatively, travoprost in the disclosed implants is
microencapsulated with poly(lactic-co-ghycolic acid) (PLGA) or poly(lactic acid) (PLA), or 3 combination thereof,
wherein the remaining features of the implants are described herein. In ancther alternative, travoprost in the
disclosed implants is microencapsulated with PLA, wherein the remaining features of the implants are describad
herain,
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B8i ragdable Hvdroget

[Q0B131] In certain embodiments of the present invention, the prostaglandin antagonist (2.¢., travoprost)
particles, as defined above, are dispersed in a biodegradable hydrogel. In other words, the prostagiandin antagonist
{g.q., ravoprost) particles arg distributad within a matlix composad of said bydrogal in such certain embodimeants. In
a specific emboediment the prostaglandin antagonist {e.g., traveprost) particles are uniformiby dispersed in said
hicdegradable polymer. PEG Mydroged

{000132]} In certain embodiments, the hvdrogel comprises a polymer network comprising one or more unifs

of polyethylene glycol.

(O008133] In 3 certain embodiments of the present invention, the polymer network forming the hydrogel
contains polyethylena ghyeol (PEG) units. PEGS are known in the art to form hydrogels when cross-linked, and these
PEG hydrogels are suitable for pharmaceutical applications e.g. as matrix for drugs intended {0 be administered to alt
parts of the human or animal body.

{808134] Tha polymear network of the hydrogel implants of the present invention may comprise one or more
mutti-anm PEG units having from 2 t0 10 arms, or 410 8 arms, or 4, 5, 6, 7 or 8 arms. In certain embodiments, the
PEG units used in the hydrogel of the present invention have 8 arms, In certain particular embodiments,; an S-armed
PEG is utilized.

{00135} In certain embodiments, the polyethylene ghyeol units are 4- to 10-arm polyethyiene giveol unils, or
g-arm polyethviens glycol units.

{BO8136] Tha molecular weight of the polvethylene ghveot refers to an average molecular weight, which may
be selected from various average values known to the person of ordinary siill in the art, including number average
molecular weight (Mn), weight average molecular weight (Mw), and peak average molecular weight. Any of such
average values, and in particular the three aforementioned average molecular weighis can be used in the context of
the present invention. In certain embodiments, the average molecular weight of the polyethyiene glyeo! units and

precursors as discosed herein is given as number average molecular weight.

{B08137]) Mutti-arm PEG unils with a specified molecular weight as used herein may be abbreviated in the
form of e.g. 8al5kPEG, referring to an S-arm PEG with a molecular weight of 15,000 Daltons.

[G00138] In 3 4-arm PEG, each of the arms may have an average arm length (or molecular weight) of the
totat molecular weight of the PEG divided by 4. A 4a20kPEG precursor, which is a particularly suitably precursor for
use in the present invention thus has 4 arms with an average molecular weight of about 5,000 Daltons each. An
8a20k PEG precursor, which could also be used in combination with or alternatively to the 4a20KPEG precursor in the

26
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present invention, thus has 8 arms each having an average molacular weight of 2,500 Daltons. Longer arms may
provide increased flexibilily as compared to shorter arms. PEGs with longer arms may swell more as cormpared to
PEGS with shorter arms. A PEG with 3 lowar number of arms alse may swell more and may be more flexdble than a
PEG with a higher number of arms. In cerdain particular embodiments, only a8 4-arm PEG precursor is ulilized in the
present invention. In certain particular embodiments, two different 4-arm PEG precursors are utilized in the prasent
invention. In certain other embodiments, a combination of a 4-arm PEG precursor and an 8-arm precursor is utilized
in the present invention. In addition, longer PEG arms have higher melting temperatures when dry, which may
provide more dimensional stability during storage.

{00139 In cartain embodiments, the polymer network is formed by reacting an electrophilic group-
containing multi-arm-polymer precursor with a nucleophilic group-containing cross-linking agent. In particular certain
armbodiments wherein the multi-arm-polymer precursor is a 4- 1o 10- arm polvethviene giyeol precursor, or an 8-arm

polyethyiena glycol precursor.

[G00140] 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 NHS
dicarboxylic acid esters such as the succinimidylmalonate group, succinimidyimaleate group, succinimidylfumarate
group, "SAZ” referring to 3 succinimidylazelate end group, "SAPY refarring {0 a succinimidyviadipate end group, "SG”
referring o a succinimidyighiarate end group, and "$5” referring to & succinimidylsuccinate end group.

{800141] In certain embodiments, the multi-arm polymer precurscor is selected from the group consisting of
8-arm-15K-5G polyethvienea glycol or 8-arm-15K-SAZ polyethviene glycol

(O00142] In certain embodiments, the electrophilic group is selected from the group consisting of a
succinimidyigiutarate (SG) group and a succinimidyiazelate (5A2) group.

{00143} In certain embodiments of the present invention, the polymer network is formed by reacting an
slectrophific group-containing multi-arm-polymer precursor with a nucleophilic group-containing cross-inking agent,
the elactrophilic group is selected from the group consisting of 3 succinimidylglutarate {(8G) group and a
succinimidylazedate (5AZ) group, and the multi-arm polymer precursor is selected from the group consisting of 8-
arm-15K-5G polysthylene giyeol or 8-arm-15K-SAZ polysthylene glycol; and the nucleophilic group-coniaining cross-
linking agent is a trilysine, or 8-arm-15K-5AZ polyethylene glyeol; and the nuclecphilic group-containing cross-iinking
agent is a trilysine, or the polymer network comprises 8-arm-polyethylena glycols baing cross-linked including a

group represented by the following formula
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) >
H m O
wherein mis 2 or 6.
{B00144] Thus, in cerfain embodiments, the PEG-precursor is an NMS dicarboxylic acid ester-terminated
mutti-arm PEG pracursor that can be represented by the formula:
s:r\
¢ 3 0 \
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wherein n is determinad by the molecular weight of the respective PEG-arm, m is an integer from 0 to 10, and
specificallyis 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, and x is the number of arms {and thus can 2.¢. 2, 4, 8, etc., see above).
Where m is 1, sach arm is terminated with a succnimidylsuccinate {55) and group, where m is 2, sach arm is
terminated with a succinimidyigiutarate (SG) group, where m is 3, each arm is terminated with a succinimidyladipate
(SAP) group, and where mis 6, sach arm is terminated with a succinimidylazelate (SAZ) group, With thesa specific
10 dectrophilic end groups, multi-arm PEG units may be abbreviated in the form of e.g. 4a20kPEG-SAP, referring t0 a 4-
arm PEG with a succinimidyladipate end group and a molecular weight of 20,000, In the above formula, R is a core
structure appropriate to provide the desired number of arms. For 4-arm PEG units and precursors, R can be a
pentaervthritol structure, whareas for 8-arm PEG units and precursors, R can be a haxaglvearol structure,

{800145] In certain embodiments, the multi-arm-polymer precursor has a mass average molecular weight in
13 the range from about 10,000 to about 20,000 Daltons. In a more specific certain embodiment, the multi-arm-polymer
precursor has a mass average molecular weight of 15,000+£10% Daltons.

[OR0146] The maolecular weight of polvethylena glycol and polvethylene glyeol derivatives can be determined
by several methods, induding gel electrophoresis such as SDS-PAGE (sodium dodecyt sulphate-polyacryiamide gel
slectrophoresis), gal parmeation chromatography (GPC), GPC with dynamic light scattering (DLS) as well as Malrix-

203 assisted laser desorption/icnization-time of flight (MALDI-TOF) spectrometry. The molacular weight of polvethylene
glycol precursors as disclosed herein can be determined by any method known o the person of ordinary skill in the
art, including SDS-PAGE, GPC and MALDI-TOF, and in particular is determined by GPC using a PEG standard of
known molecular weight (determined e.g. by MALDI-TOF) and polydispersity {determined e.¢. by GPC). Incase a
high accuracy is needed, MALDI-TOF can be used.
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{000147] In certain embodiments, reactions of e.g. nucleophilic group-containing crossiinkers and
alectrophilic group-cortaining PEG units, such as a reaction of amine group-containing crosstinkers with activated
aster-group containing PEG units, result in a plurality of PEG units being crosslinked by the crosslinker via an amide

group.

{00148} In the case of PEGs with NHS-ester end groups such as succinimidylazelate (SAZ)-,
succinimidviadipate (SAF)- or succinimidylgiuatarate-(5G)-terminatad PEG units {see ghove), the reaction with amine
group-containing crosshinkers resuit in a plurality of PEG units being Crosslinked by the crosshinker via a hvdrolyzable

finker having the formula:

whearain m is an integer from 0 to 10, and specifically is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, For a SAZ-end group, m would
be 6. For a SAP-and group, m would be 3, for a 5G-end group, m would be 2 and for an S&-end group, m would be
1.

{000149] In a certain embodiment, the nucleophilic group-containing crosslinking agent is an amine.

[Q00150] In ancther embodiment, the nucleophilic group-containing crosslinking agent is 3 small molecule
aring with a molecular weight below 1,000 Pa, comprising two or more primary aliphalic amine groups.

(000151} In a certain embodiment, the nuclesphilic group-containing crosslinking agent is a small molecule
aming selected from the group consisting of dilysine, tribysine, tetralysine, ethylenediamineg, 1,3-diaminopropane, 1,3-
diaminopropane, diethvienatriamine, and rimethyihexamethyienediamine.

{oonisz} In one embodiment, the nudeophilic group~containing crosslinking agent is a trilysine. In one

specific embodiment, the nucleophilic group-containing crosslinking agent Is trilysine acetate.

{08153} In another embodimeant, the trilysine is labelad with a visualization agent selected from the group
consisting of a flucrophore such as flucrescein, rhodamine, coumarin, and cyanine, Specifically, the nucleophilic
group-containing crosslinking agent is fluorescein-conjugatad trilysine. More specifically, the fluorescein-conjugated
frilysine is obtained by reacting trilysine acetate with N-hydroxysuccinimide (NHS-fluorescain, Even more specifically,
wherein the trilysine is labaled by partial conjugation with the visualization agent.
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{800154] In certain embodiments, the implant does not comprise a visualization agant e.g. the trilysine is not
{abeled with a visualization agent.

[B00155] As part of an embodiment, provided herein is a sustained release biodegradable intracameral
hydrogel implant comprising travoprost and a polvmer network.

[O08156] As part of a further embodiment, the polymer network of the disclosed hydroged implant (e.g., as in
the first ernbodiment) comprises a plurality of polvethylene glycol (PEG) unils,

008157 As part of a further embodiment, the plurality of polyethylene ghycol (PFEG) units included in the
disclosed implants are cross-iinked to form a polymer nebwork comprising a plurality of multi-anm PEG units having at
least 2 arms, wherain the remaining features of the implants are described herein e.g., as in the first or second
embodimant. Alternatively, as part of a third embodiment, the polymer network of the disclosed implants comprise a
plurality of multi-arm PEG upnits having from 2 to 10 arms, wherein the remaining features of the implants are
described herein e.g., as in the above embodimants. In ancther slternative, the polymer network of the disclosad
implants comprise a plurality of multi-arm PEG unils having fron 4 to 8 arms, wherein the remaining features of the
implants are described herein e.g., as above. In ancther alternative, the polymer natwork of the disclosed implants
comprise a plurality of 4-arm PEG units, wherein the remaining features of the implants are described herein eg., as
abova, In ancther alternative, the polymer network of the disclosaed implants comprise a plurality of 8-arm PEG units,
wherein the remaining features of the implants are described above.

[BO0158] As part of 3 further embodinent, the polymer network of the disdosed implanis comprises a
plurality of PEG units having a number average molecular weight (Mn) ranging from about 5 KDa 1o about 50 KDa,
wherein the remaining features of the implants are describad herein, Allernatively, the polymer network of the
disclosed implants comprise a plurality of PEG units having a number average molecular weight (Mn) ranging from
about § KPa to about 40 KDa, wherein the remaining features of the implants are describad. In ancther alternative,
the polymer network of the disclosed implants comprise 3 plurality of PEG units having a number average molecular
weight (Mn) ranging from about 5 KDa to about 30 KBa, wherein the remaining features of the implants are
described herain. In another alternative, the polymer network of the disclosed implants comprise a plurality of PEG
units having a number average molecular weight (Mn) ranging from about 10 KDa to aboul 50 KDa, wherein the
reraining features of the implants are described herein. In another alternative, the polymer nebvork of the disclosed
implants comprise a plurality of PEG units having a number average molecular weight (Mn) ranging from about 10
KDa to about 40 KDa, wherein the remaining featuras of the implants are described herein. In ancther alternative,
the polymer nelwork of the discicsad implants comprise a plurality of PEG units having a number average molecular
weight (Mn) ranging from about 10 KDa to about 30 KDa, wherein the remaining features of the implants are
described hereln. In another alternative, the polymer network of the disciosad implants comprise a plurality of PEG

units having a number average molecular weight (Mn) ranging from about 10 KDa o about 20 KDa, wherein the
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ramaining features of the implants are described herein, In another alternative, the polymer network of the disclosed
implanis comprise 3 plurality of PEG units having a number average molecular weight (Mn) ranging from about 30
KDa to about 50 KDa, wherein the remaining features of the implants are described harein e. In ancther altemative,
the polymer network of the disdosed implants comprise a pluralily of PEG units having a number average molecular
weight (Mn) ranging from about 35 KDa to about 45 KDa, wherein the remaining features of the implants are
described herain. In another alternative, the polymer network of the gisclosed implants comprise a3 plurality of PEG
units having a number average molecular weight (Mn) ranging from about 15 KDa to about 30 KDa, wherein the
remaining features of the implants are described herein el In ancther alternative, the polymer nebwork of the
disclosed implants comprise a plurality of PEG units having a number average molecular weight (Mn) ranging from
about 15 KDa to about 25 KDa, wherein the remaining fealures of the implants are described herein e, In ancther
alternative, the polymer network of the discicsed implants comprise a plurality of PEG units having a number average
molecular weight (Mn) of at least about 5 KDa, wherein the remaining features of the implanis are described herein
e In another alternative, the polymer network of the disclosed implants comprise a plurality of PEG units having a
number average molecular weight (Mn) of at least about 10 KDa, wherein the remaining fealures of the implanis are
described herein. In ancther alternative, the polymer nebwork of the disclosad implants comprise a plurality of PEG
units having & number average molecular weight (Mn) of at lzast 15 about KDa, whersin the remaining features of
the implants are described hersin. In ancther alternative, the polymer network of the disclosed implants comprise a
plurality of PEG units having & number average molecular weight {Mn) of at least 20 about KPa, wherein the
reraining features of the implants are described herein. In another alternative, the polymer nebvork of the disclosed
implants comprise a plurality of PEG units having a number average molecular weight (Mn) of at least 30 about KDa,
wherein the remaining features of the implants are described herein, In another alternative, the polymer nebwork of
the disclosed implants comprise 3 plurality of PEG units having a number average molecular weight (Mn) of at lsast
413 about KD3a, wherein the remaining features of the implants are described heragin. In ancther alternative, the
polymer nebwork of the disclosed implants comprise a plurality of PEG units having a number averags molecular
weight (Mn) of about 10 KDa, wherein the remaining features of the implants are described herein. In another
alternative, the polymer network of the disclosed implants comprise a plurality of PEG units having a number avarage
molecular weight (Mn) of about 15 KDa, wherein the remaining features of the implants are described herain. In
another alternative, the polymer network of the discicsed implants comprise a plurality of PEG units having a number
average molecular weight (Mn) of about 20 KDa, wherein the remaining features of the implants are described
herein. In another alternative, the polymer nebwork of the disclosed implants comprise a plurality of PEG unils having
a number average molecular weight (Mn) of about 40 KDa, wherein the remaining features of the implants are

described herein.

{000159] In a further embodiment, the polymer natwork of the disclosed implants comprise a plurality of

PEG units crossiinkad by a hydrolyzable finker, wherein the remaining fealures of the disclosed implants are
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described herain. Alternatively, the polymer network of the disclosed implants comprise a plurality of PEG units
crosshinked by a hydrolyzable linker having the formula:

wherein m is an integer from 1 10 9 and whereln the remaining features of the implants are destribed herein. In

¥4

another altarnative, the polymer network of the disclosed implants comprise 3 plurality of PEG units crosslinked by a
hydrolyzable linker having the

wherein m is an integer from 2 10 6 and whereln the remaining features of the implants are destribed herein. In
another alternative, the polymer network of the disclosed implants comprise 3 plurality of PEG units having the
16 formula:
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whearein n represents an ethylene oxide repeating unit and the wavy lines represent the points of repeating units of
the polymer network, wherein the remaining features of the implants are described herein. In ancther alternative,
the polymer network of the disclosed implants comprise 3 plurality of PEG units having the formula set forth above,
but with an 8-arm PEG scaffold, wherein the remaining features of the implants are described herein.

{00160 In a further embodiment, the polymer network of the disclosed hydrogel implant is formed by
reacting a plurality of polyethyiene glyeol (FEG) units comprising groups which are susceptible to nucleophilic attack
with one or nmore nucleophilic groups to form the polvmer network, wherein the remaining features of the hydrogel
are describad herein. Examples of suitable groups which are susceptible to nucleophilic attack include, but art not
fimited to activated esters {(e.q., thicesters succinimidyl esters, benzolriazolvi esters, esters of acrylic acids, and the
like). Bxamples of suitable nucleophilic groups include, but art not fimited to, amines and thiols,

{800161] In & further embodiment, the polymer natwork of the disclosed hydrogal implant is formad by
reacting a plurality of polyethvlene glycol (PEG) units, each having a molecule weight as described above in the
fourth embodiment and which comprise groups which are susceptible to nucieophilic attack, with one or more
nucleophilic groups to form the polvmer network, wherein the remaining features of the hydrogel are described
herein e.g., as in the first through sbxth embodiments. Alternatively, as part of a seventh embodiment, the polymer
network of the disclosed hydrogal implant is formead by reacting a plurality of polyethyiens glycol (PEG) units, each
having a molecule weight as described above in the fourth embaodiment and which comprise a succinimidyl ester
group, with one or more nudieophilic groups to form the polymer network, whereln the remaining features of the
hydrogel are described hereln 2.g., as in the first through sixih embodiments. In another alternative, as part of a
seventh embodimant, the polymer natwork of the disclosad hydrogel implant is formed by reacting a plurality of
polyethylene glycol (PEG) units selected from 4a20K PEG SAZ, 4a20K PEG SAP, 4a20K PEG SG, 4a20K PEG S5, 8320K
PEG SAZ, 8a20K PEG SAP, 8a20K PEG 5G, 8aZ20K PEG S5, wharein the remaining features of the hydrogel are
described herain .g., as in the first through sbdh embodiments.

[B00162] In a further embodiment, the polymer network of the disciosed hydrogel implant is formed by
reacting a plurality of polyethylene ghycol (PEG) units comprising groups which are susceptible to nudieophilic attack
with one or more amine groups 1o form the polymer natwork, wherein the remaining features of the hydrogel are
described harain, Alternatively, the polymer network of the disclosed hydrogel implant is formed by reacting a
plurality of polyethylena glycol (PEG) units comprising groups which are susceptible to nucleophilic attack with one or
more PEG or Lysine based-amine groups 1o form the polymer network, wherein the remaining features of the
hydrogel are described herein. In ancther alternative, the polymer network of the disclosed hvdrogel implant is
formed by reacting a plurality of polyethviene glycol (PEG) unils comprising groups which are susceptible (o
nucleophilic attack with one or more PEG or Lysine based-amine groups selected from 4a20K PEG NH2, 8a20K PEG
NHZ, and trilysineg, or salts thereof, wherein the remaining features of the hydrogel are describad herain,
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{B08163] As part of a further embodiment, the polymer network of the discdosed implants are amorphous
{e.g., under agueous conditions such as in vive), wherein the remaining features of the implants are describead

herain,

{00164} Alternatively, as part of a further embodimant, the polymer network of the disclosad implants are
semi-crystalline {e.g., in the absence of water), wherein the remaining features of the compositions are described

herain,

{800165] As pait of 3 further embaodiment, the travoprost of the disclosed implants is homogenously
dispersed within the polymer network, wherein the remaining features of the implants are described herein,

[B00166] In one aspect, the present invention is directed to a multiplicity of prostaglandin antagonist (e.g.,

ravoprost) particles being formed from 3 blend of particles, the particles comprising, such as consisting of, 3 mixture

of:
- prostaglandin antagonist {(e.g., travoprost);
- a bindegradable polymer consisting of pohdactides, as defined in the embadiments above, having an acid
end group, and
- optionally other pharmaceutically acceptable residual amounts of manufacturing components,
{00167} In certain embodiments, the blend of particles is composed of three types of particles, wherein the

thres types of particles distinguish from each other by induding polviactide components bhaving different inherent

viscosities.

{00168} More specifically, the three polylactides have an inherent viscosity specification ranging from about
0.05 to less than about 0.5 di/g, such as about 0.35 to about (.45 di/g; ranging from about 0.5 to less than about
0.80 di/g, such as about 0.6 o less than about 0.8 di/g; and ranging from about 0.8 to about 1.7, such as about 0.8
{0 about 1.0 di/g, respechively.

{00169 In ancther embodiment, the blend of particles is composed of two types of particles, wherein the
two typas of particles distinguish from each cther by including polvlactide components having different inherent
viscosities. More specifically, the two polylactides have an inharent viscosity specification ranging from about 0,05 to
less than about 0.5 di/g, such as about 0.35 to about 0.45 di/g; and ranging from about 0.5 di/g to about 1.7 difg,
such as about 0.6 to about 0.8 di/g, respactively.
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{00170} In certain embodiments, the travoprost particles have a diameater ranging from 1 to 100 pm, 20t
75 um, 20 to 106 pm, or 20 to 55 pm determined by sieving or have an average diameter ranging front 1 {¢ 100 pm,
20 10 75 pum, 20 to 106 pm, or 20 to 55 um determined by laser diffraction.

{00171} In one specific aspect, the prasent invention is directed 1o multiplicily of prostaglandin antagonist
{e.g., ravoprost) particles being formed from a blend of particles according to the first to fourth specific aspects of
section “prostaglandin antagonist (e.¢., ravoprost) particles™, such as basad on the total amount of particles about
15 o about 25 wi.-% particles according to the first spedific aspect of the section “prostaglandin anfagonist (e.g.,
travoprost) particles” and about 15 to about 25 wi.-% particles according to the second spacific aspect of the section
“prostaglandin antagonist (e.g., travoprost) particles” and about 5 1o about 15% of particles according to the third
aspect of the section “prostaglandin antagonist (e.¢., travoprost) particles” and about 40 to about 60 wt.-% of
particles according to the fourth aspect in the section "prostaglandin antagoenist {&.g., travoprost) particles”; or
wherein about 15 wh.-% o about 25 wit.-% of the total amount of prostaglandin antagonist (e.g., ravoprost) is
present in the form of particles according 1o the first specific aspect of the section “prostaglandin antagonist {e.g.,
fravoprost) particles” and about 15 wi.-%0 to about 25 wi.-9% of the total amount of prostagiandin antagonist (e.g.,
fravoprost) is present in the Tform of particles according b the second specific aspect of the saction “prostaglandin
antagonist {e.g., ravoprost) particles” and about 5 wi.-% 0 about 15 wit.-% of the total amount of prostaglandin
antagonist {&.q., ravoprost) is present in the form of particles according to the third specific aspect of the section
“prostagiandin antagonist {(e.g., travoprost) microparticles” and about 40 wi.-% to about 80 wi.-% of the total
arount of prostaglandin antagonist {e.9., travoprost) is present in the form of particles according {0 the fourth
specific aspect of the section “prostaglandin antagonist (e.g., travoprost) particles”.

[BOB1L72] In ancther specific aspect, the present invention is directed to a multiplicity of prostaglandin
antagonist {e.g., ravoprost) particles being formed from a blend of partides according to the first to third specific
aspects of the section “prostagiandin antagonist (e.g., travoprost) particles”, such as based on the fotal amount of
particles about 20 to about 35 wi.-% particles according to the first specific aspact of the section "prostaglandin
antagonist {e.q., ravoprost) particles” and about 30 to about 50 wi.-% partides according to the second specific
aspect of the section “prostaglandin antagonist (e.¢., travoprost) particles” and about 25 to about 45 wt.-% of
particles according o the third specific aspect of the section "prostaglandin antagonist (e.q., travoprost) particles”; or
wherein about 20 wi.-% to about 35 wit.-% of the total amount of prostaglandin antagonist (e.q., avoprost) is
present in the form of particles according 1o the first specific aspect of the section “prostaglandin antagonist {e.g.,
travoprost) particles” and about 30 wit.-%% to about 50 wi.-% of the tolal amount of prostaglandin antagonist {e.g.,
fravoprost) is present in the form of particles according to the second specific aspect of the section “prostaglandin
antagonist {a.g., ravoprost) particles”, and about 25 wit.-% to about 45 wt.-% of the total amount of prostaglandin
antagonist {a.g., ravoprost) is present in the form of particles according o the third specific aspect of the section
“prostaglandin antagonist (e.q., travoprost) particles”.
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{08173} In & further specific aspect, the present invention is diracted to a multiplicity of prostaglandin
antagonist {e.g., ravoprost) particles being formed from a blend of particles according to the first and the second
specific aspects of the section “prostaglandin antagonist (e.¢., travoprost) particles” such as based on the total
armount of particles about 35 o about 55 wi.-% particles according to the first specific aspect of the section
“prostaglandin antagonist (e.g., ravoprost) particies” and about 35 to about 55 wit.-% particles according to the
second specific aspect of the section "prostaglandin antagonist {e.g., travoprost) particles”; or whersin about 35 wi.-
% to about 55 wt.-% of the total amount of prostagiandin antagonist (e.g., travoprost) is present in the form of
particles according to the first specific aspect of the section "prostaglandin antagonist {e.g., travoprost) particles” and
about 35 wit.-9% to about 55 wi.-% of the total amount of prostagiandin antagonist (e.g., travoprost) is present in the
form of particles according to the second specific aspect of the section "prostaglandin antagonist {e.g., travoprost)
particles

{808174] According to one aspeact, the present invention is directed to multiplicity of travoprost particies
being formed from a blend of particles of aspects (a) fo (d) disclosed herein, such as based on the total amount of
particles about 15 1o about 25 wi.-% particies of aspect {a) disclosed herein and about 15 to about 25 wi.-%
particles of aspect (b} disclosad herain and about 5§ to about 15% of particles of aspect {1) disciosed herein and
about 40 to about 60 wt.-% of particles of aspect {d) disciosad herein; or wherein about 15 wi.-% o about 25 wi.-%
of the total amount of travoprost is prasent in the form of particles of aspect (a) disclosad herein and about 15 wi.-
Y% 1o about 25 wt.-% of the total amount of travoprost is present in the form of particles of aspect (b) disclosed
hercin and about 5 wt.-% to about 15 wit.-% of the folal amount of travoprost is present in the form of particles of
aspect (¢} disclosad herain and about 40 wt.-% to about 60 wt.-%% of the total amount of travoprost is present in the
form of particles of aspect (d) disclosed harein,

[BOBI7S] According to one aspect, the prasent invention s directed 1o a muitiplicity of travoprost particles
being formed from a blend of particles of aspects {(a) to (¢} disclosad herein, such based on the total amount of
particles as about 20 1o about 35 wi.-% particles of aspact (a) disclosed herein and about 30 {o about 50 wt.-%
particles of aspect (b} disclosed herein and about 25 10 about 45 wt.-% of particles of aspact (¢} disclosad herain; or
wherein about 20 wt.-% to about 35 wit.-% of the tolal amount of travoprost s present in the form of particles of
aspect {a) disclosed herein and about 30 wt.-% to about 50 wi.-% of the total amount of travoprost is present in the
form of particles of aspect (b) disciosed hereln, and about 25 wi.-% to about 45 wi.-% of the total amount of
travoprost is present in the form of particles of aspect (¢) disclosed herien.

{BO8L76] According to one aspect, the present invention is directed to a muidtiplicity of travoprost particles
being formed from a blend of particles of aspects (a) and (b) such as based on the total amount of particles about 35
to about 55 wt.-% particies of aspect (3} and about 35 to about 55 wi.-% particles of aspect {b); or wherein about
35 whk.-% to about 55 wi.-% of the total amount of travoprost is presant in the form of particles of aspect {a) and
about 35 wi.-% 1o about 55 wi.-% of the total amount of travoprost is present in the form of particles of aspect (b},
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{08177} In another aspact, the present invention is directed to mulliplicity of travoprost particles being
formed from a blend of particles, the particles consisting of a mixture of:
- travoprost;
a bicdegradable polymer consisting of polviactides having an acid end group, and

- optionally other pharmacautically acceptable residual amounts of manufacturing components.
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{00178} According to one aspact, the present invention is directed to prostaglandin antagonist (e.g.,
fravoprost) sustained release sustained release bicdegradable intracameral implant comprising, such as consisting of

- a multiplicity of prostaglandin antagonist (e.g., travoprost) particles as defined in the preceding section

[

and/or the section "prostaglandin antagonist (e.g., travoprost) particles” above; and

- 3 bicdegradable hydrogel as defined in the section “biodegradable hydrogel” above, wherein the mulliplicity
of prostaglandin antagonist {e.g., travoprost) particies are dispersed within the hydrogel.

(800179 According to another aspect, the present invention is directed to prostaglandin antagonist (e.g.,
ravoprost) sustained ralease sustained release hiodegradable intracameral implant comprising, such as consisting of,

10 - a hiodegradable hydrogal as defined in the section "hiodagradable hvdrogel” above and prostaglandin
antagonist (e.g., ravoprost) particles as defined in the section "prostaglandin antagonist (e.q., travoprost)
particles” above,

- the prostaglandin antagonist (e.g., ravoprost) particles baing in the form of prostaglandin antagonist (e.g.,
travoprost) intermixed with a polviactide.

15 - the prostagiandin antagonist (2.¢., ravoprost) particles being dispersed within the hydrogel, wherein the
hydrogel comprises a polymer network baing formed by readting a 8-arm-15K-5G or 8-arm-15K-5AZ
polyethyiena glyool each having a mass average molecular weight of 15,000410% Daltons with trilysine
acelate.

{08188} According to another aspact, the present invention is diracted to an intracameral implant

20 comprising:

a bicdegradable hydrogel, wherein the hydrogel comprises a polymer network comprising one or more units

of poldvaliylene glycol, and travoprost particles,
- the travoprost particles being in the form of ravoprost intermixed with a biodegradable polymer, and

the travoprost particles being dispersed within the hydrogel.

25
{00181} According to ancther aspect, the present invention is directed to a travoprost sustained release
biodagradable intracameral implant comprising:
- a bindegradable hydrogel, wherain the hydrogel comprises a polymer network comprising one or more units
of polvatkylens glyood, and travoprost particles,
30 - the fravoprost particles being in the form of travoprost intermixed with a biodegradable polymer, and
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- the ravoprost particles being disparsed within the hydrogel,

wherein the implant has a length of about 1.00 mm to about 2,50 mm and a diameter of not more than
0,30 mm in #ts dried stake.

5 (000182 According to ancther aspect, the invention is directed to an intracameral implant comprising:
- biodegradable hydroged comprising {i) a polymer nebwork comprising one or more units of polyvalkylene
glyeol, and (i) sustained release travoprost particles,
the sustained release travoprost particles comprising travoprost and at least one hiodegradable polymer,
and
10 - the sustained release travoprost particies dispersed within the hydrogel,
[G00183] In certain embodiments, the implant has a length of about 1 mm to about 2.5 mm in s dry state,
a diameter of not more than 0.3 mm in its dried state and a total weight of about 20 g to aboul 110 ug in its dry
state.
15
[Q00184] In certain embodiments, the implant has a diameter of less than 0.5 mm after 24 hours of

hydration in vitro in phosphate-buffered saline at a pH of 7.4 at 37 °C.

{B00185] In certain embodiments, the implant has a diameter ranging from about 0.3 mm to 0.49 mm after
20 24 hours of hydration in vitre in phosphate-buffered saline at a pH of 7.4 at 37 °C.

{BO0186] In certain embodiments, the implant is adapted {© be an intracameral implant.
) {800187] In certain embodiments, the hydrogel dissolves within 2 1o 4 months whan implanted into the aye.
2 000188} In certain embodiments, the hydrogel disselves within 6 1o 8 months when implanted into the eye,
[B00189] Without wishing to be bound to any theory, it is believed that the hydrogel implant is small encugh

{0 sink into the iridocormeal angle (e.g. below Schwalbe's fing) when insarted into the anberior chamber of the eye
30 then swells sufficiently by taking up the aquecus humor and thereby gets fixated in the ridocorneal angle and will

therefore not move during its entire period of being placed there, During the period of treatmant, the implant gats

increasingly soft and, therefore, can adapt further to the anatomical conditions thereby further prohibiting any

movement before the hydrogel fully degrades. The prohibition of movement and its soft tissue-tike texture provides

for its gentleness to the endothelium and overall safety of the implant and, therefore, allows repeated administration.
35 It is further believed that due to the possibility of size decrease such implants are suitable for 3 wide range of

anatomical conditions including narrow iridecorneal angles,
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(0001503 The following embodiments relate to each of the aspects described in the preceding paragraphs.

[B00181] In one embodiment, the prostaglandin antagonist (e.g., travoprost) particles comprise, such as
consist of, a blend of two typas of particles, the first type of particle baing in the form of prostagiandin antagonist
{(e.g., travoprost) intermixed with the bicdegradable polymer consisting of the first polylactide as defined above and
the second type of particle being in the form of prostaghandin antagonist (e.¢., travoprost) intermixed with the
hiodegradable polymer consisting of the second pobylactide as defined above, and optionally the intracameral implant
does not include a further polylactide,

{800182]} In another embodiment, wherein the prostaglandin antagonist {e.q., travoprost) particles or
comprise a blend of different types of parlicles, such as particles in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a first polyiactide as definad above and particles in the form of prostaglandin antagonist
(e.g., travoprost) intermixed with a second polylactide as defined above, and gptionally the intracameral implant
does not include a further polviactide.

[B08193] In 3 certain embodiment, the travoprost particles, as described herein, are a blend of at least two
fypes of travoprost particles the blend being selected from the group consisting of:
1} & bend of particles made of

a first fype of travoprost particles made of 3 mixture of travoprost and the bicdegradable polymer
consisting of a polylactide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, such as from about 0.35 o about
0.45 di/g, wherein the first type of particles contains from about 40 wi.-% o about 50 w.-%, such
as from about 43 wi.-% to about 45 wi.-% travoprost, based on the total mass of the first type of
particles; and
a second type of fravoprost particles made of a mixture of travoprost and the bicdegradable
polymer consisting of a polylactide or polylactides having an acid end group and an inherent
viscosity specification ranging from about C.5 to less than about 0.80 di/g, such as ranging from
about 0.6 to less than about 0.80 di/g, whereln the second type of particles contains from about 40
wi.-% to about 50 wt.-%, such as more than from about 45 wit.-% 0 about 47 wi.-S% travoprost,
based on the tolal mass of the second type of particies,

such as wherein the blend contains, based on the total amount of the blend, about 35 wt.-% to about 55

wi.-% particies of the first type of particles and about 35 wt.-% to about 55 wt.-% particles of the second
type of particies; or
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such as wherain about 35 wi.-% to about 55 wt.-% of the total amount of travoprost in the implant is
prasent in the form of particles of the first type of particles and about 35 wi.-% o about 55 wt.-% of the
total amount of travoprost in the implant is present in the form of particles of the second type of particles,
wherain ophionally the polymer network is formed by reacting an elecirophilic group-containing mulli-arm-
polymer precursor with a nucleophific group-containing cross-iinking agent, the electrophilic group is a
succinimidyiglutarate (SG) group and the multi-arm polymer precursor an S-arm-15K-5G polyethylene
glycod; and the nucleophilic group-containing cross-linking agent is a trilysine;

2) a blend of particles made of
a first fype of particles made of a mixture of travoprost and the biodegradable polymer consisting
of a polviactide or polylactides having an acid end group and an inherent viscosity specification
ranging from about 0.05 o less than about 0.5 di/g, such as from about 0.35 {0 about .45 di/g,
wherein the first type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
abaout 43 wi.-% to about 45 wi.-% travoprost, based on the tobad mass of the first bype of
particles,

- asecond type of fraveprost particles made of a mibdure of travoprost and the bicdegradable
polymer consisting of a polylactide or polylactides having an acid end group and an inherent
viscosity specification ranging Trom about 0.5 to less than about 0.80 di/g, such as ranging from
about 0.6 o less than about 0.80 di/g, wherein the second type of particle contains from about 40
wt.-% to about 50 wt.-%%, such as more than from about 45 wi.-9% o about 47 wt.-% travoprost,
based on the total mass of the second fype of particles, and

- athird type of travoprost particles made of a mixture of ravoprost and the biodegradable polymer
consisting of a polylactide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0
di/g, wherein the third type of particles contains from about 40 wih.-% o about 50 wt.-%, such as
from about 41 wt.-% 1o about 43 wit.-% travoprost, based on the total mass of the third type of
pariicles,

such as wherein the blend contains, based on the toa! amount of blend, about 20 wt.-% to about 35 wi.-%
particles of the first type of particles and about 30 wt.-% 1o about 50 wi.-% particles of the second type of
particles and about 25 wt.-% to about 45 wi.-% of particles of the third type of particles; or

such as wherein about 20 wt.-% to about 35 wit.-% of the total amount of travoprost in the implant is presant

in the form of particles of the first type of particles and about 30 wi.-%0 to about 50 wt.-% of the total
armount of travoprost in the implant is present in the form of particles of the second type of particles, and
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ahout 25 wi.-% 10 about 45 wi.-% of the total amount of travoprost in the implant is present in the form of
particles of the third type of particles,

wherein optionally the polymer nebwork is formed by reacting an electrophilic group-containing multi-arm-
polymer precursor with 3 nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidvigiutarate (SG) group and the multi-arm polymer precursor an 8-arm-15K-5G polyethviena ghycol;
and the nucleophilic group-containing cross-linking agent is a tilysine; and

3) a blend of particles made of
a first type of particles made of a mixture of travoprost and the biodegradable polymer consisting
of a polviactide or polylactides having an acid end group and an inherent viscosity specification
ranging from about 0.05 o less than about 0.5 di/g, such as from about .35 {0 about .45 di/g,
wherein the first type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
abaout 43 wi.-% to about 45 wi.-% travoprost, based on the tobad mass of the first bype of
particles,

- asecond type of particles made of a mixture of travoprost and the bicdegradabla polymer
consisting of a polvlactide or polylactides having an acid end group and an inherent viscosity
spacification ranging from about 0.5 {0 less than about 8.80 di/g, such as ranging from ahout 0.6
£ less than about 0.80 di/g, wherein the second type of particles contains from about 40 wi.-% to
about 50 wt.-%, such as more than from about 45 wit.-% to about 47 wit.-9% travoprost, based on
the total mass of the second type of particles,

- athird type of particles made of travoprost and the biodegradable polymer consisting of 3
polviactide or pohlactides having an acid end group and an inherent viscosity specification ranging
from about 0.8 to shout 1.7 di/g, such as ranging from about 0.8 to about 1.0 di/g, wherain the
third type of paricles contain from about 40 wit.-% to about 50 wh-%, such as from about 41 wi.-
5 to about 43 wi.-% travoprost, based on the total mass of the third type of particles, and
a fourth type of particles made of travoprost and the biodegradable polymer consisting of a
polviactide or polvlactides having an aster end group and an inherent viscosity spacification
ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 to about 0.75 di/g,
wherein the fourth type of particles contains from about 40 wi.-% to about 50 wt.-%,

such as wherein the bland contains, based on the total amount of blend, about 15 wt.-%6 to about 25 wt.-%
particles of the first type of particles and about 15 wt -% t0 about 25 wi.-% parlicles of the second type of
particles and about 5 wt.-% o about 15% of particles of the third type of particles and about 40 wi.-% o
abiout 60 wt.-% of particles of the fourth type of particles; or
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such as whearein about 15 wi.-% 1o about 25 wt.-% of the total amount of travoprost in the implant is present
in the form of particles of the first type of parlicles and about 15 wi.-% 0 about 25 wi.-% of the tolal
amount of travoprost in the implant is present in the form of particles of the second type of particles and
about 5 wt.-% o about 15 wt.-% of the fokal amount of travoprost in the implant is present in the form of
particles of the third type of particles and about 40 wi.-9% to about 60 wi.-% of the total amount of travoprost
in the implant is present in the form of particles of the fourth type of particles,

wherein optionally the polymer network is formed by reacting an electrophilic group-containing multi-arm-
polymer precursor with 3 nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidviazelate (SAZ) group, and the multi-arm polymer precursor is a 8-arm-15K-SAZ polyethylene
glycol; and the nucleophilic group-containing cross-linking agent is a trilysine.

0081947 In a further embodiment, the intracameral implant has an in vilro refease with an average
prostaglandin antagonist {a.g., travoprost) release ranging from of about 5% to about 85 % with a mean absolute
deviation of at most 5%, based on the % amount released per 70 days from day 1 o day 84, when measured at
37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions.

[BO8195] In cerbain embodiments, the implant shows a burst of fess than 15%, basad on the total weight of
fravoprost in the intracameral implant, on day 1 measured in vitro under simulated physiclogical sink conditions in 50
mi of 1x PBS, 0.5% castor oil, 0.01% sodium fluoride buffer at pH 7.2-7.4 3t 37 °C.

[008196] In 3 further emnbodiment, the implant has an in vitro release with an average prostaglandin
antagonist {e.g., travoprost) release ranging from about 800 to about 1100 ng/wesk with a standard deviation
ranging from 450 to 550 ng/week, wherein the average is basad on the weelkly prostaglandin antagonist {e.q.,
travoprost) release values between days 7 1o 98 excluding post dose day 1 burst when measured at 37°Cin PBS at a
pH of 7.2 1o 7.4 under sink-conditions; or wherain the weakly prostaglandin antagonist (e.g., travoprost} release
ranges from about 100 to about 2300 ng, when measured in a time interval between days 7 10 98 excluding post
dose day 1 burst whan measured at 37°C in PBS at 3 pH of 7.2 to 7.4 undar sink-conditions.

[QO0187] In ancther embodiment, the prostaglandin antagonist (e.g., travoprost) particles comprise or are a
blend of different types of particles including particles in the form of prostaglandin antagonist {e.g., travoprost)
intermixed with a first polviactide as defined above, particles in the form of prostaglandin antagonist (e.q.,
travoprost) intermixed a second polylactide as defined above and particles in the form of prostaglandin antagonist
(e.g., ravoprost]) intermied with a third polylactide as defined above, wherein each of the polylactides have an acid
and group, and oplionally the intracameral implant does not indlude a further polylactide.

{00198} In one embodiment, the prostaglandin antagonist (e.q., travoprost) particles comprise or consist of
a blend of three types of particles, the first type of particle being in the form of prostaglandin antagonist (e.g.,
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travoprost) intermixad with the bindegradable polymer consisting of the first polviactide as defined above, and the
second type of particles being in the form of prostaglandin antagonist (e.q., travoprost) intermixed with the
hiodegradable polymer consisting of the second polylactide as defined above and the third type of particles in the
form of prostaglandin antagonist (e.g., travoprost) fravoprost intermixed with the biodegradable polymer as defined
above consisting of the third poactide as defined above, wherain optionally the intracameral implant does not
include a further polylacide.

0001981 In 3 further emnbodiment, the intracameral implant has an in vitro refease with an average
prostaglandin antagonist {e.¢., travoprost) release ranging from of about 60% 1o about 80% with 3 masan absolute
deviation of at most 5%, or a prostaglandin antagonist (e.g., travoprost) release ranging from 50% o 80%, based
on the %-amount releasad per 70 days from day 1 o day 98, when measured at 37°Cin PRS atapH of 7.2 10 7.4
under sink-conditions,

8002007 In certain embodiments, the implant has an in vitro release with an average prostaglandin
antagonist (e.g., ravoprost) releass ranging from about 800 to about 1100 ng/week with a standard deviation
ranging from 450 1o 550 ng/week, wherein the average is based on the weekly prostaglandin antagonist (e.g.,
travoprost) release values between days 7 1o 98 excluding post dose day 1 bur when measured at 37°C in PBS at a
pH of 7.2 to 7.4 under sink-tonditions st; or wherein the weekly prostaglandin antagonist {e.g., travoprost) refease
ranges from about 100 to about 2300 ng, when measured in a Bme interval betwean days 7 to 98 excluding post

dose day 1 burst when measured at 37°C in PBS at a pH of 7.2 10 7.4 under sink-conditions.

(000201} In certain embodiments, the prostaglandin antagonist (e.g., ravoprost) particles comprise or are a
blend of different types of particles including particles in the form of prostaglandin antagonist (e.g., ravoprost)
intermixed with a first polviactide as defined above, particles in the form of prostagiandin antagonist (e.¢.,
fravoprost) intermixad 3 second polylactide as defined above, particles in the form of prostagiandin antagonist (e.g.,
travoprost) intermixad with a third polviactide as defined above and particles in the form of prostaglandin antagonist
(e.g., travoprost} intermixed with a fourth polvlactide as definad above, and optionally, the intracameral implant does
not include a further pobvlactide.

{800202]3 In further embadiments, the prostaglandin antagonist {e.¢., travoprost) particles comprise or
consist of a blend of four type of particles, the first type of particle being in the form of prostaglandin antagonist
(e.q., ravoprost) intermbaad with the bindegradable polymer consisting of the first polvlactide as defined above, the
second type of particles baing in the form of prostaglandin antagonist (e.g., ravoprost) intermixed with the
bicdegradable polymer consisting of the second polviactide as defined above, the third type of particles being in the
form of prostaglandin antagonist (e.q., travoprost) intermixed with the biodegradable polymer consisting of the third
polylactide as defined above and the fourth type of particles being in the form of prostaglandin antagonist (e.g.,
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travoprost) intermixad with the bindegradable polymer consisting of the fourth pobvactide as defined above, and
optionally the inftracameral implant does not include a further polviactidea.

(0002033 In a certain embodiment, the infracameral implant has an in vitro release with an average
prostaglandin antagonist {&.q., travoprost) release ranging from of aboul 5% b0 about 15% with a mean absolute
deviation of at most 3%, based on the % amount released per 14 days from day 1 o day 112, when measured at
37°C in PBS at 3 pH of 7.2 to 7.4 undear sink-conditions.

{800204] In a further embodiment, the content of the biodegradable polymer with respact to the total weight
of the fravoprost sustained release bindegradable intracamearal implant is about 10 wt.-% 1o about 35 wt.-%, or
about 23 1o about 27 wt.-%, or about 12 o about 17 wt.-%, or about 30 to about 35 wt.-%, or about 25 wt.-%, or
about 15 wt.-%, or about 34 wi-%.

[BOD205] In ancther embodiment, the content of the bicdegradable hvdrogel with respect 1o the total weight
of the one sustained release biodegradable intracamearal implant is about 30 to about 70 wt.-%, or about 32 10 about
37 wih-%, or about 45 to about 55 wi-%, or about &0 o aboul 70 wi.-%, or about 49,3 wit.-% or about 37.5 wt.-%

or about 50.1 wt.-%% or about 66.8 wi.-%.

[G00206] According to a further embodimant; the content of the nudleophilic group-containing crosslinking
agent with respect to the fotal weight of the one sustained release biodegradable intracameral implant is about 1 to
about 5 wi.-% or 1 to about 3 wh.-%, or 2 to about 4 wt.-% or 4 to about 5 wt.-%, or about 3.2 wt.-%, or about 2.3
wt.-%, or about 4.3 wt.-%.

(0002071 In 3 certain embodiment, the content of the visualization agent with respect to the total weight of
the one sustained release hiodegradable intracameral implant is about 0.1 to about 0.5 wi.-%, or 0.2 wt.-%, or 0.3
wi.~%.

0002081 In 3 further ernbodiment, the implant contains a dose of about 2 pg to about 30 yg, or about 21 [g
o about 30 ug, or about 11 ug to about 20 pg, or about 2 Jg to about 10 yg of travoprost. In a specific
embodimeant, the implant contains a dose of about § ug of travoprost. In another specific embodiment, the implant
contains a dose of about 15 ug of travoprost. In an alternative specific embodimeant, the implant contains a dose of

about 26 ug of travoprost.

{oo0209] In a ceriain embodiment, the okl mass of the biodegradable polvmer in the implant is less than
34 ug, less than 30 pg, less than 20 ug, or lass than 10 pg.

{00210} In & certain embodiment, the travoprost in the implant s less than 25 yg, or less than 20 yg, or
fess than 10 pg.
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{800211] In & certain embodiment, the total mass of the implant in #s dried state is {ess than 103 g, less
than 80 pg or less than 50 pg.

(0002123 In certain embodiments, the implant contains a dose of about 5 g of fravoprost and the multi-arm
polymer precursor is an 8-arm-15K-5G polyethviene glycol and the nucleophilic group-containing cross-linking agent
is a tritysine.

(000213} In certain embodiments, the implant contains a dose of about 15 yg of travoprost and the multi-
arm polymer precursor is an 8-arm-15K-SG polyethylena glyool and the nucleophilic group-containing cross-inking
agent is a trilysine.

(0002141 In certain embodiments, the implant contains a dose of about 15 yg of travoprost and the multi-
arm polymer precursor is an 8-arm-15K-5AZ polyethylene glycol and the nucleophilic group-containing cross-linking
agent is a trilysine.

(0002153 In certain embodiments, the implant contains a dose of about 26 yg of travoprost and the multi-
arm polymer precursor is an 8-arm-15K-5AZ polyethylene glycol and the nucleophilic group-containing cross-linking
agent is a trilysine.

{B00216] In certain embodiments, the implant has a diameter of less than D.50 mim after 24 hours of
hiydration in vitro in phosphate-buffered saline (PBS) at a pH of 7.4 3t 37 “C. In particular, the volume of PBS used
for such hydration is 5 mi added {0 a sample twbe. Said sample tube is in particular equilibrated at 37 °C before
adding the 5 mi of PBS, More spacifically the implant has a diameler ranging from about 0.30 mm to 0.49 mm, or
from about 0.40 mm to about 0.49 mm, after 24 hours of hydration in vitro in phosphate-buffered saline at a pH of
7.4 at 37 °C,

[G00217] In certain embodiments, a ratio of 3 diameter of the implant after 24 hours of hydration in vitro in
phosphate-buffered saline at a pH of 7.4 at 37 °C io the diameler of the implant in its dried state is fess than 2.5, In
particular; the volume of PBS used for such hydration is & mi added to 3 sample tube, Said sample tube is in
particular equifibrated at 37 °C before adding the 5 mi of PBS.

{B00218] In a particular embodiment, the implant is in the form of a fiber. In particular, the implant is in the
form of a fibar that has a length of less than about 2.5 mm or about 1.0 mm o about 2.5 mm and a diameter of nct
more than G.3 mm or 034 mm to about 0.29 mm in ifs dried state. Alternatively, the implant is in the form of a fiber
that has a diameter of 0.6 mm or less and a length of 3.0 mm or lass in equilibrium state after 24 hours of hydration

in vitre In phosphate-buffered saline at a pH of 7.4 at 37 °C.
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{00219} In certain embodiments, the implant has a length of about 1.00 mm to about 250 mm and a
diameter of not more than 3.30 mm in its dried state.

{08220} In certain embodiments, the implant is 3 fiber that has a length of about 1.5 mm to about 2.5 mm,
or about L8 mm o about 2.2 mmy; and a diameter of about (.14 mm t© about 0.28 mm, or about 0.20 mm to about
(.24 mm, of about 0.24 mm to about 0.28 mm, or about 0,19 man to about 8.23 mm, or about 0.15 mm o about
0.12 mm in its dried state.

{80R221} In certain embodiments, the implant in &s dry from has a tolad weight of about 20 1o about 150 ug,
or about 70 g o about 80 ug, or about 40 yg to about 50 g, or about 80 g to 110 pg. In a further embodiment,
the implant in & dry form has a total weight of of about 20 ug to about 110 pg, or of about 30 yg to about 105 ug.

[800222] In certain embodiments, the travoprost in the implant is less than 25 pg, or less than 20 yg, or less
than 10 ya.
{08223} According to certain embodiments, the implant has an in vitro release with an average

prostaglandin antagonist {e.g., travoprost) travoprost release ranging from about 500 to about 900 ng/week with a
standard deviation ranging from 150 o 250 ng/week, wherein the average is based on the weekly prostagiandin
antagonist {e.g., travoprost) ravoprost release values between days 7 to 119 excluding post dose day 1 burst when
measured at 37°C in P8BS at a pH of 7.2 to 7.4 under sink conditions; or wherein the weelkly prostaglandin antagonist
{8.q., travoprost) travoprost releass ranges from about 100 to about 1500 ng, when measurad in a time interval
between davs 7 to 119 excluding post dose dav 1 burst; when measured at 37°Cin PBS at a pH of 7.2 10 7.2 under
sink conditions.

{800224] According to ancthar aspect, the present invention is directed to an intracameral implant including

- a multiplicity of travoprost particles according to any one of aspects (3) to (d) disclosed herein; and
a bicdegradable hydrogel,

wherein the multiplicity of travoprost partidles are dispersed within the hydrogel.

[BOp225] According to ancther aspect, the present invention is directed 10 an intracameral implant including

a bicdegradable hydrogel and travoprost particles,
- the travoprost particles being in the form of travoprost intarmixed with a polylactide,

the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a polymer
network being formed by reacting 8 8-arm-15K-8G or 8-arm-15K-5AZ polyathylene glycol each having a mass
average molecular welght of 15,000+10% Daltons with trilysine acetate; or the polyimer network comprises 8-

arm-polyethylene glvcols being cross-linked including a group represented by the following formula
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wherain mis 2 or 6.

Method of Manufacturing the Prostagiandin Antagonist {e.g. Travoprost) Sustained Release

Biodegradabls Intracamoral Implant

3 [B00226] In a further aspect, the present invention is directed to method of manufacturing a prostaglandin
antagonist {e.g., ravoprost) sustainad release sustainad release bivdegradable intracamearal implant, the method
comprising the steps of:

@} preparing travoprost particles being in the form of prostaglandin antagonist {e.g., travoprost)
intermixed with a biodegradable polymer,

10 B} preparing a precursor mixture confaining hydrogel precursors and the prostaglandin antagonist
(e.q., travoprost) particles,

(o) ] cross-inking the precursor mdure using a cross-linker to form a polymer network and to obiain a
hydrogel mixture comprising the polymer network, and

[} drying the hydrogel midure t0 provide the implant.

15 [BOp2271 The types of compoenents, the contenis of the components and the mass ratios of the mass ratios
described in the preceding sections “prostaglandin antagonist {e.g., ravoprost) particles”, "hicdegradable hydrogal”,
“multiplicity of prostaglandin antagonist (e.g., travoprost) particles”, and “prostaglandin antagonist {e.4., travoprost)
sustained release bicdegradable intracameral implant” also apply corraspondingly for the methaod of manufacturing of
the present invention.

20 (O00228] In ancther aspeck, the present invention is directed to a sustained release biodegradable
intracameral implant obtainable by the method as described in the section “method of manufacturing the
prostaglandin antagonist {e.q., travoprost) sustained release biodegradable implant”.

{00229} In another aspect, the present invention is directed to a method of manufacturing an intracameral
implant, the method comprising the steps of:
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E) preparing travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,

By preparing a precursor mixture containing hydrogel precursors and the travoprost particles,

o) cross-inking the precursor mixture using a cross-linker to form a polymer network and to obtain 3

hydrogel mbdure comprising the polymer network, and

(A
(=1
.

drying the hydrogel midure 1o provide the implant.

[B00230] In ancther aspect, the present invention is directed o an intracameral implant obiainable by the
method of the preceding paragraph.

Syringe for Intracameral Injection

[B082313 According to one aspect, the prasent invention s directed 10 a syringa for intracameral injection
10 including the prostaglandin antagonist (e.q., travoprost) sustained release biodegradable intracameral implant as

defined above.

[BOB232} According to one aspect, the prasent invention s directed 10 a syringa for intracameral injection
including an implant as disclosed herain,

[008233] A particular embodiment of sald syringe is shown in Example 4.

Pt
(4

{808234] One aspect of the prasent invention is directad to method of treating intraccular pressure in a

human subject with ocular hypertension or with glaucoma such as open angle glaucoma for a period ranging from

about 2 to about 12 months or from about 3 to about 9 months with one single prostaglandin antagonist (e.g.,

fravoprost) sustained release biodegradable infracameral implant, as defined in the seclions above, per eve in nead
20 of treating, the method comprising per said aye:

Step 1: providing one prostaglandin antagonist {e.4., ravoprost) sustained release bindegradabla intracameral
implant, as defined in the sections above, providing treatment for a period ranging from about 2 to about 12 months

or from about 3 to about 9 months comprising:

- a biodegradable hydrogel as defined in the sections above and prostaglandin antagonist (e.g.,
25 travoprost) particles as defined in the sections above,

the prostaglandin antagonist (e.g., travoprost) particles being in the form of prostaglandin
antagonist (2.¢., travoprost) intermixed with a bicdegradable polymer, and
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- the prostaglandin antagonist {e.q., travoprost) particies being dispersed within the hydrogel; and

Step 2: inserting the one sustained release bicdegradable intracameral implant of step 1 into the anterior segment of
said eye to place it within the iridocorneal angle of said eve.

[B0B235] One aspect of the present invention is directed to method of treating intraocular pressure in a
human subject with ocular hypertension or with glaucoma such as open angle glaucoma for 3 period ranging from
about 2 to about 12 months or from about 3 to about 9 months with one single prostagiandin antagonist {e.g.,
fravoprost) sustained release bindegradable infracamearal implant, as definad in the sackions above, per aye in need
of treating, the method comprising per said eye inserling the one sustained radease biodegradable infracameral
implant into the anterior segment of said eya to place it within the iridocorneal angle of sald eve, wherain the implant
i5 as defined in the sections above, providing treatment for a peried ranging from about 2 to about 12 months or
from about 3 to about 9 months comprising:

- a biodegradable hydrogel as defined in the sections above and prostaglandin antagonist (e.g.,
travoprost) particles as defined in the sections above,

the prostaglandin antagonist (e.g., travoprost) particles being in the form of prostaglandin
antagonist (2.¢., travoprost) intermixed with a bicdegradable polymer, and

- the prostaglandin antagonist (e.g., travoprost) particles being dispersed within the hydrogel.

{08236} Anothar aspect of the present invention s directad 1o a ravoprost sustained release biodegradable
intracameral implant as described herein for use in a method of treating intraccular pressure in a human subject with
ccular hypertension and/or glaucoma for a period ranging from about 1 to about 24 months such as from about 3 to
about 9 months with one single travoprost sustained release bicdegradable implant per eye in need of treating.

{00237} Ancther aspect of the present invention is directed to 3 mathod of treating intraccular pressure in a
human subject with ocular hypertension and/or glaucoma for a period ranging from about 1 to about 24 months such
as from about 3 to about 9 months with one single intracameral implant according to any one of daims 1 o 20 per

aye in need of treating.

{00238} According to certain embodiments of the present invention, the implant is in a dried state prior to
insertion and becomes hydrated once inserfed into the eve. In certain embodiments the hydration occurs in less than

2 minutes,

{000239] In certain embodiments of the present invention, the treatment pariod is about & to about 9
months and the prostaglandin antagonist (e.g., traveprost) sustained release bicdegradable intracameral implant
provides treatment for about 6 to about § months, In another embodiment, the treatment periad is about 4 10 about
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7 months and the prostagiandin antagonist (e.¢., travoprost) sustained release bicdegradable intracameral implant
provides treatment for about 4 {0 about 7 moenths. In an alternative embodiment, the treatment period is about 3 to
about & months and the prostaglandin antagonist {e.g., travoprost) sustained release biodegradable intracameral
implant provides treatment for about 3 to about 6 months. In an alternative embodiment, the treatment period is
about 3 to about 4 months and the prostaglandin antagonist {e.¢., ravoprost) sustained release biodegradable
infracameral implant provides freatment for about 3 1o about 4 months, In further embodiments, wherein the
reatment period is about 7 1o about 8 months, or about 7 to about 9 months, or about 4 months, or about &
months, or about 5 months, or about 7 months, or about 8 months, or about 8 months and the prostaglandin
antagonist {e.q., ravoprost) sustained release biodegradable intracameral implant provides treatment for about 7 to
about 8 months, or about 7 1o about © months, or aboul 4 months, or about § months, or about 6 moenths, or about

7 months, or about 8 months, or about 9 months, respectively.

{00240} In certain embodiments,

- the infracameral implant has an in vitro release with an average travoprost release ranging from of about
65% to about 85 % with a mean absolute deviation of at most 5%, based on the % amount refeased per 70
days, from day 1 to day 84, when measured at 37°C in PBS at a pH of 7.2 10 7.4 under sink-conditions
wherein the treatment pericd is about 3 to about 6 months or is about 3 1o 4 months; or

- whergin the intracamearal implant has an in vitro relsase with an averags travoprost release ranging from of
about 60% to about 80% with a mean absolute deviation of at most 5 %, based on the %-amount releasad
per 70 days, from day 1 to day 98, when measured at 37°C in PBS at a pH of 7.2 v 7.4 under sink-conditions
wherein the treatment pericd is about 3 to about 7 months or is about 4 to 7 months; or

- whergin the intracamearal implant has an in vitro release with an averags travoprost release ranging from of
about 5% to about 15 % with a mean absolute deviation of at most 3%, based on the % amount released
per 14 days, from day 1 to day 112, when measured at 37°C in PBS at a pH of 7.2 10 7.4 under sink-
conditions, wherein the treatment period is about & {o about 9 months or about & o about 12 months.

(000241} In certain embodiments of the present invention, the treatment period is about 3 to about 7
months or is about 4 to 7 months or is about 3 to about & months or is about 3 to 4 months and the travoprost
sustained release biodegradable intracameral implant provides treatment for about 3 o about 7 months or for about
4 to 7 months or for about 3 to about 6 months or for 3 to 4 months, wherein the polymer network is formad by
reacting an electrophific group-containing rulti-arm-polymer precursor with a nucleophilic group-containing cross-
linking agent, the electrophilic group is a succinimidylghutarate (5G) group and the multi-arm polymer precursor an 8-
arn-15K-5G polyethylene ghyeol; and the nucleophilic group-containing cross-inking agent is a trilysine and the
hiydrogel dissolves within 2 to 4 months,
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[800242] In certain embodiments, the treabment pericd is about 6 to about & months or about 6 to about 12
months and the travoprost sustained release biodegradable intracameral implant provides treatment for about 6 10 9
months or for about 6 to about 12 months, wherein the polymear nebwork is formed by reacting an electrophilic
group-containing multi-arm-polymer precurser with a nucleophilic group-containing cross-linking agent, the
glectrophilic group is @ succinimidylazelate (SAZ) group, and the multi-arm polymer precursor is 8 8-armi-15K-SAZ
polyethylena glycol; and the nucleophilic group-containing cross-inking agent is 3 trilvsine and the hydrogel dissolves
within 6 to 8 months.

{000243] In certain embodiments, the treatment is continued after said treatment pericd is ranging from
about 2 1o about 12 months is ranging from about 3 to about © months by repeating step 1 and step 2. More
specifically, the treatment is continued by repeating steps 1 and 2 until no further treatiment is required. Even more
specifically, he treatment includes a repetition of steps 1 and 2 once a year, two times a year, 3 times a year or four
fimes 3 year in about equal time distances with a prostaglandin antagonist (e.g., travoprost) sustained release
biodegradable infracameral implant providing treatment for about 12 months for once a year providing treabment for
& to Y months for 2 times a year and with a prostaglandin antagonist (e.g., ravoprost} sustained release
biodagradable intracameral implant providing treatment for 3 1o 4 months for 3 times 2 year or 4 fimes a year,

{800244] In another embodiment, the first treatment pearicd is 3 to 4 months and the prostaglandin
antagonist {e.g., travoprost) sustaingd release bindegradable intracameral implant providing treatment for 30 4
months, and the treatment continues with 3 treatmant period of © t© 9 months with 3 prostaglandin antagonist (2.9,
fravoprost) sustained release biodegradable intracameral implant providing treatment for 6 to 9 months.

3002457 In certain embodiments the travoprost sustained release bicdegradable intracameral implant or the
hydrogal dissolves/fully biodegrades within 5 1o 7 months or within 3 to 5 months.

{00246} In certain embodiments the freatment period ranges from 6 § 9 months or from 6 10 12 months
and the travoprost sustained release hiodegradable intracameral implant or the hydrogel dissolves/fully bicdegrades
within 5 to 7 months. In cartain embodiments the trealmeant pericd ranges from 3 to 6 months and the travoprost
sustained release bicdegradable intracameral implant or the hydrogel dissobves/fully biodegrades within 310 5
months.

(008247} In cerbain embodiments, "glaucoma” may encompass the forms of open-angie glaucoma and angle-
closure glaucoma. Subtypes of open-angle glaucoma disclosed herein may encompass normal-tension glaucoma,
congenital glaucoma, secondary glaucoma, giamentary ghaucoma, psaudoexfoliative glaucoma, trauraalic glaucoma,
negvascular glaucoma, irido corneatl endothelial syndrome (ICE), and/or uveitic glaucoma.

[B03248] In certain embodiments, the treatment of the present invention is against mild, moderate or severe
open angle glaucoma.

U
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{00249} In certain embodiments, in the treatment of the present invention the intraccular prassura is
decreasad by at least 4 mmHg, or at least 5 mmHg from base line intraccular pressure during the treatment period
such as described hereln or such as about 1 to about 12 months or about 2 to about 12 months or about 3 to about
S months, such as about 6 months 1o about 12 months or such as about & months o about 9 months or during
continued treatment with repeated administration. According the certain embodimants the intraccular pressura is
decreasad up 10 7 {0 11 mmHg. Alternatively, in the treatment of the present invention the intraocular pressure is
decreased by at least 20%, or at least 25%, or at least about 30%, or from about 20% to ahout 35%, or from about
20% 1o about 30% with respect o the base ling infraccular pressure during the treabment peried such as described
herein or such as about 1 to about 12 months or about 2 to about 12 months or about 3 to about § months, such as
about & months to about 12 months or such as about 6 months to about ¢ months or during continued treatment
with repeated administration. The decrease is measured at 2 weeks, 6 weels, 12 weeks, 4 months, 6 months, 9
months and 12 months, which ever time poinis are applicable for the respective period of treatment, The
measurement is conducted at 8am, 10am and 4pm on each relevant time point. Allernatively the treatment is for the
raspective period of treatment at the respective time points noninferior with a different inbraocular pressure
medicament, such as travoprost eve drops, wherein the noninferiority margin is 1.5 mm Hg.

[B08250] In certain embodiments the treatment prevents vision loss, such as periphery vision loss.
[000251] In certain embodiments the treatment prevents optic nerve fibar loss,

{000252] In certain embodiments the treatment prevents retina ganglion cell death

[Q00253] In certain embodiments the treatmeant prevents oplic nerve damage.

{00254} In certain embodiments, in the treatment of the present invention the intraccular prassura is

already significantly decreased at least five days or at least three days or at feast two days foliowing the
administration.

{BO0255] In certain embodiments, in the treatment of the present invention the intraccular prassura is
decreases comparable to topicatl ravoprost therapy.

{B00256] In certain embodiments, no change of endothelial celt count occurs in the treated eve during the
treatment period and/or entire treatment.

[Q00257] In certain embodiments, no change of the thicknass of the cornea occurs in the treated eya or
during the treatment pericd and/or entire treatment.

{O00258] In certain embodiments the implant does substantially not move as e.g. monitored by gonioscopy
and sht lamp exam.
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{000259] In certain embodiments the implant the implant is cosmetically invisible,

[Q00260] In certain embodiments, the treatment pericd is about 3 to about 6 months or is about 30 4
months and the travoprost susiained release bicdegradable intracameral implant provides treatment about 3 o
about & raonths or for 3 1o 4 months, whearain the travoprost particles are a blend of particles made of

- a first type of travoprost particles made of 3 mixture of travoprost and the biodegradabla polymer
consisting of a polylaclide or polvlactides having an acid end group and an inherent viscosity specification
ranging from about 0.05 to less than about 0.5 difg, such as from about 0.35 t© about 0.45 di/g, wherein
the first type of particles confains from about 40 wi.-5% t0 about 5¢ wi.-%, such as from about 43 wt.-%
to about 45 wi.-%% travoprost, based on the total mass of the first type of particles; and

a second type of travoprost particles made of a mixture of ravoprost and the bicdegradabie
polymer consisting of a polviactide or peolylactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 to less than about 0.80 di/g, such as ranging from about 0.6 to lass
than about 0.80 di/g, wherain the second type of particies contains from about 4¢ wi.-% o about 50 wt.-
%, such as more than from about 45 wit.-% to about 47 wi.-9% travoprost, based on the total mass of the
second type of particles,

wherein the blend contains, based on the total amount of particles, about 35 wt.-% 10 about 55 wi.-% particles of
the first type of particles and about 35 wt.-% to about 55 wi.-% particles of the second type of parlicles; or wherein
about 35 wh.-% 1o about 55 wi.-% of the total amount of travoprost in the implant is present in the form of particles
of the first type of particles and about 35 wh.-% o about 55 wi.-% of the tolal amount of travoprost in the implant s
present in the form of particies of the second type of particles.

(000261} In certain embodiments, the treabment pericd is 4 {0 7 months and the travoprost sustainad
release biodegradable intracameral implant provides treatment for about 4 to about 7 months, wherein the
fravoprost particles are a3 blend of particles made of
a first type of particles made of a midure of travoprost and the bicdegradable polymer consisting
of a poiviactide or polylactides having an acid and group and an inherent viscosity specification ranging
from about 0.05 to less than about 0.5 di/g, such as from about 0.35 to about 0.45 di/g, wherein the first
typa of particies contains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wi -% o about
45 wt.-% travoprost, based on the total mass of the first type of particles,
- a second type of particles made of a mixture of travoprost and the bicdegradable polymer
consisting of a polvlactide or polvlactides having an acid end group and an inherent viscosity specification
ranging frora about 0.5 to less than about 0,80 di/g, such as ranging from about 0.6 1o less than about
0.80 di/g, wherein the second type of particle contains from about 40 wt.-% to about 50 wt.-%, such as
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more than from about 45 wt.-% to about 47 wt.-% travoprost, based on the total mass of the second type
of particles, and

a third type of parlicies made of 3 mbdure of travoprost and the bicdegradable polymer consisting
of a polvlactide or polylactides having an acid end group and an inherent viscosity specification ranging
from about 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0 difg, wherein the third type
of particles contains from about 40 wt.-% 10 about 50 wt.-%, such as from about 41 wt.-% o about 43
wit.-% travoprost based on the total mass of the third type of particles,

wherein the blend contains, hased on the total amount of particles, about 20 wi.-% to about 35 wt.-% particles of
the first type of particles and about 30 wt.-% o about 50 wi.-% particles of the second type of particles and about
25 wt.-% to about 45 wit.-% of particles of the third type of particles; or wherein about 20 wt.-% to about 35 wt.-%
of the total amount of fravoprost in the implant is present in the form of particles of the first type of parficdes and
about 30 wi.-% to about 50 wit.-% of the total amount of travoprost in the implant is prasent in the form of particles
of the second type of particles, and about 25 wi-% o about 45 wi.-% of the total amount of travoprost in the
implant is present in the form of particles of the third type of particles.

(0002523 In certain embodiments, the treatment period is about 6 to about 12 months about 6 to about 9
months and the travoprost sustained release bicdegradable intracameral implant provides treatment for about 6 I
12 months or for about 6 to 9 months, wherein the travoprost particles are a blend of particles made of

- a first type of particles made of a mixture of travoprost and the bicdegradable polymer consisting

of a polylactide or polviactides having an acikd end group and an inherent viscosity speacification ranging from
about 0.05 to less than about 0.5 difg, such as from about 5.35 to about 0.45 di/g, wherein the first type of
particles contains from about 40 wt.-9% o about 50 wi.-%, such as from about 43 wi.-% o about 45 wt.-%

travoprost, based on the total mass of the first type of particles,

- a second type of particles made of a mixture of travoprost and the bindegradable polymer
comsisting of a pobviactide or polvlactides having an acid end group and an inherant viscosity specification
ranging from about 0.5 to less than about 0.80 di/g, such as ranging from about 0.6 to less than about 0.80
di/q, wharein the second type of particles contains from about 40 wi.-% to about 50 wh.-%, such as more
than from about 45 wh.-% 10 about 47 wi.-% travoprost, based on the total mass of the second type of

particles,

- a third type of particles made of travoprost and the biodegradable polymer consisting of a
polylactide or pohdactides having an acid end group and an inherent viscosity specification ranging from
about 0.8 to about 1.7 di/g, such as ranging from about 0.8 o about 1.0 di/g, wherein the third type of
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particles contain from about 40 wt.-% 1o about 50 wi.-%, such as from about 41 wi.-% to about 43 wt.-%
fravoprost, based on the total mass of the third type of particles, and

- a fourth type of particles made of travoprost and the bicdegradable polymer consisting of a a
polylactide or pobviactides having an ester and group and an inherent viscosity specification ranging from
about 0.05 to about 1.7 di/g, such as ranging from about (.55 o about 0.75 di/g, wherein the fourth type
of particles contains from about 40 wt.-% o about 50 wt.-%, such as from about 41 wi.-% to about 43 wt.-
% travoprost, basad on the total mass of the fourth type of particies,

wherein the blend contains, based on the {olal amount of particies, about 15 wt.-% to about 25 wt.-% particles of
the first type of particles and about 15 wh.-% {0 about 25 wt.-% particles of the second type of particles and about &
wi.-% fe about 15% of particles of the third type of particles and about 40 wi.-% 10 about 60 wt.-% of particles of
the fourth type of particles; or wherein about 15 wt.-% 1o about 25 wt.-% of the total amount of travoprost in the
implant is present in the form of particles of the first type of particles and about 15 wit.-% 10 about 25 wt.-%, of the
total amount of travoprost in the implant is present in the form of particles of the sacond type of particles and about
5 wh.-% to aboul 15 wi.-% of the tolal amount of fravoprost in the implant is present in the form of particles of the
third type of particles and about 40 wit.-% to about 60 wi.-% of the total amount of travoprost in the implant is
present in the form of particles of the fourth type of particles.

{B00263] In certain embodiments, the treatment period is about 3o about 6 months orisabout 3o 4
months, the implant contains a dose of about 5 yg of travoprost, and wherein the implant has an in vitro release with
an average travoprost refease ranging from about 300 to about 500 ng/week with a standard deviation ranging from
100 to 200 ng/week, wherain the average travoprost release is based on the weeldy travoprost release values
betwaen days 7 10 84 excluding post dose day 1 burst when measured at 37°C in PBS at a pH of 7.2 &0 7.4 under
sink-conditions; or wherain the weeldy travoprost release ranges from about 10 to about 700 ng, when measured in
a time interval betweaen days 7 10 84 excluding post dose day 1 burst when measwred at 37°Cin PBS atapH of 7.2
fo 7.4 under sink-conditions.

[B00264] In certain embodiments, the treatment pericd is about 3 to about 7 months or is about 4 to 7
months, the implant contains a dose of about 15 pg of ravoprost, and the implant has an in vilro release with an
average travoprost release ranging from about 800 to about 1100 ng/week with a standard deviation ranging from
450 to 550 ng/week, wharain the average is based on the weaekly travoprost refease values between days 7 10 98
excluding post dose day 1 burst when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions st; or
wherein the weekdy travoprost release ranges from about 100 to about 2300 ng, when measured in 3 time interval
between days 7 1o 98 excluding post dose day 1 burst when measured at 37°Cin PBS at apH of 7.2 t0 7.4 under
sink-conditions.
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{BO0265] In certain embodiments, the treabment pericd is about 6 to about & months or about 6 to about 12
months, the implant contains a dose of about 15 g of travoprost, and wherein the implant has an in vitro release
with an average travoprost release ranging from ahout 500 to about 800 ng/week with a standard deviation ranging
from 150 to 250 ng/week, wherain the average is based on the weekly travoprost release values between days 7 to
119 excluding post dose day 1 burst when measured at 37°C in PBS at g pH of 7.2 to 7.4 under sink conditions; or
wherein the weekly travoprost release ranges from about 100 to about 1500 ng, when measured in 3 time interval
betwaen days 7 1o 119 excluding post dose day 1 burst; when measurad at 37°Cin PBS ata pH of 7.2 t0 7.2 under

sink conditions.

[BOD266] In certain embodiments, the treabment pericd is about 6 to about 9 months or about & 0 about 12
months, the implant contains a dose of about 26 Jg of travoprost, and wherein the implant has an in vitro relsase
with an average travoprost release ranging from about 1000 to about 1500 ng/week with a standard deviation
ranging from 100 to 400 ng/week, whereain the avarage is based on the weekly travoprost release values bebween
days 7 to 119 exciuding post dose day 1 burst when measured at 37°C in PBES at a pH of 7.2 10 7.4 under sink-
conditions; or wherein the waekly travoprost release ranges from about 100 o about 2000 ng, when measured in a
fimea interval betwaen days 7 1o 119 excluding post dose day 1 burst when measured at 37°Cin PBS ata pH of 7.2
{0 7.4 under sink-conditions.

[G00267] In certain embodiments of the implant can be monitored in the eye, e.g. by gonioscopy and slit
lamp exam.
[BOD268] In one specific aspect, the present inveniion is directed 10 a method of treating intraccular pressure

in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a pericd of about 2 to
about 12 months or about 6 to aboul 9 months with one single prostaglandin antagonist {e.g., travoprost) sustained
release bicdegradable intracameral implant per eye in need of such treatment , the method comprising per said aye:

Step 1: providing one prostaglandin antagonist {e.q,, ravoprost) sustainad release biodegradable intracameral
implant, as defined above, containing 21 to 30 ug prostaglandin antagonist {2.9., travoprost), whearain the implant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm
in it dried state, comprising:

a3 bicdegradable hydrogel, as defined above, and prostaglandin antagonist {e.q., travoprost) particies, as defined

above,

the prostaglandin antagonist {e.¢., travoprost) particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intarmixed with a bicdegradable polymer, whereln the prostaglandin antagonist (e.g., travoprost)
particles contain a blend of four types of particles, the first type of particles being in the form of prostagiandin
antagonist {e.q., ravoprost) intarmixed with the biodegradable polymer consisting of a first polviactide having an
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inherent viscosity specification ranging from about 0.05 o less than 5 di/g, such as about 0.35 to about 0.45 di/g,
and having an acigd end group; and the second type of particles baing in the form of prostagiandin antagonist {(e.q.,
fravoprost) intarmixed with the biodegradable polymer consisting of a second polylactide having an inharent viscosity
specification ranging from about 0.5 to less than about 0.8 di/g, such as about 0.5 1o less than about 0.8 di/g and
having an acid end group; and the third type of particles being in the form of prostaglandin antagonist {e.g.,
ravoprost) intermixed with the biocdegradable polymer consisting of a third polylactide having an inherent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as 0.8 to about 1.0 di/g and having an acid end group;
and the fourth type of particles being in the form of prostagiandin antagonist (e.g., travoprost) intermixed with the
bicdegradable polymer consisting of a fourth polylactide having an inherent viscosity spacification ranging from about
0.05 to about 1.7 di/g, such as about 0.55 1o 0.75 di/g and having an ester end group; and

the prostaglandin antagonist (e.g., ravoprost) particles being dispersed within the hydrogel, wherein the hydrogel
comprises a polymer network being formad by reacting a §-arm-15K-5AZ polyathylene glyeol with 3 mass average
molecular weight of 15,000+£10% Daltons with trilysine acetate; and

Step 2: inserting the one sustained release bigdegradable intracarmeral implant of step 1 info the anlerior segment of
said eve to place it within the ridocorneal angle of said ave.

[Q00268] In one specific aspeact, the present invention is directed to a method of treating intraccular pressure
in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of about 2 to
about 12 months or about 6 1o about 9 months with one single prostaglandin antagonist (e.q., travoprost) sustainad
refease biodegradable intracameral implant per eye in need of such treatment | the method comprising per said eve,
wherein the implant is as defined above, containing 21 to 30 ug prostaglandin antagonist (e.q., travoprost), wherein
the implant is in the form of a fiber that has a length of about 1.0 mm 1o about 2.5 mm and a diameter of nol more
than 0.3 mm in s dried state, comprising:

- a bicdegradable hydrogel, as defined above, and prostaglandin antagonist {e.g., ravoprost) particies, as defined
above,

- the prostaglandin antagonist {e.q., travoprost} particles being in the form of prostaglandin antagonist (e.q.,
travoprost) intarmixed with a bicdegradable polymer, wherein the prostaglandin antagonist {e.g., travoprost)
particles contain a bland of four types of particles, the first type of particles being in the form of prostaglandin
antagonist {e.g., travoprost) intermixed with the bicdegradable polymer consisting of a first polylactide having an
inherant viscosity specification ranging from about 0.05 to less than 5 di/g, such as about 0.35 {0 about 0.45 di/g,
and having an acid end group; and the second type of particies being in the form of prostaglandin antagonist {(e.g.,
fravoprost) intarmixed with the biodegradable polymer consisting of a second polylactide having an inharent viscosity
specification ranging from about 0.5 o less than about 0.8 di/g, such as about 0.6 to less than about 0.8 di/g and
having an acid end group; and the third type of particies being in the form of prostaglandin antagonist (e.g.,
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travoprost) intermixad with the biodegradable polymer consisting of a third polylactide having an inherent viscosily
specification ranging from about 0.8 to about 1.7 di/g, such as 0.8 to aboul 1.0 di/g and having an adid end group;
and the fourth type of particles being in the form of prostaglandin antagonist (e.g., ravoprost) intermixad with the
biodegradable polymer consisting of a fourth polylactide having an inherent viscosity specification ranging from about
0.05 to about 1.7 di/g, such as about 0,55 to 0.75 di/g and having an ester end group; and

I3

- the prostaglandin antagonist (e.¢., ravoprost) particles being dispersed within the hydrogel, wherein the hydrogel

comprises a polymer network being formed by reacting a 8-arm-15K-5AZ polyethylene glveol with a mass average
molecular weight of 15,000+10% Daltons with trilysine acetate.

[Q00270] In another specific aspect, the present invention is directed to mathod of intraccular pressure in a
hunman subject with ocular hypertension or glaucoma such as open angle glaucoma for a peried of about 2 10 about
12 months or about 6 to about 9 months with ona single prostaglandin antagonist (e.g., travoprost) sustainad

release biodegradable intracameral implant per eye in need of such treatment, the method comprising per said eye:

Step 1 providing one prostaglandin antagonist {e.g., ravoprost) sustained release biodegradable intracamersal
implant, as defined above, containing 11 to 20 pg prostaglandin antagonist {e.g., travoprost), wherein the implant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm
in its dried state, comprising:

- a biodegradable hydrogel, as defined above, and prostaglandin antagonist (e.g., travoprost) particles, as defined
above,

- the prostaglandin antagonist (e.g., fravoprost) particles being in the form of prostaglandin antagonist (e.g.,
travoprost) intermixad with a biodegradable polymer, whereln the prostaglandin antagonist {e.q., travoprost) particle
contain a blend of four types of particles, the first type of particles being in the form of prostagiandin antagonist
(e.q., travoprost) intermiead with the biodegradable polvmer consisting of a first polylactide having an inherent
viscosity specification ranging from about 0.05 to tess than about 0.5 di/fg, such as about 0.35 1o about 0.45 di/g,
and having an acid end group; and the second type of particles baing in the form of prostaglandin antagonist (e.g.,
travoprost) intermiiad with the bindegradable polymer consisting of a second polylactide having an inherent viscosity
specification ranging from about 0.5 to less than about 0.8 ¢l/g, such as about 0.6 to less than about 0.8 di/g, and
having an acid end group; and the third type of particles being in the form of prostaglandin antagonist (2.¢.;
fravoprost) intermixad with the biodegradable polymer consisting of a third polylactide having an inherent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as about 0.8 t about 1.0 di/g and having an acid end
group; and the fourth type of particles being in the form of prostaglandin antagonist {e.g., travoprost) intermixed
with the biodegradable polymer consisting of a fourth polyviactide having an inherent viscosity specification of about
0.55 to .75 difg and having an ester end group, and
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the prostaglandin antagonist (e.g., travoprost) particles being dispersed within the hydrogel, wherein the hydrogel
comprises a polymer network being formed by reacting a 8-arm-15K-5AZ polyethyiene glvcol with 2 mass average
molecular weight of 15,000+10% Daltons with trilysine acetate; and

Step 2: inserting the one sustainad release biodegradable intracameral implant of step 1 inte the anterior segment of
said eve to place it within the Fridocorneat angle of said aye.

(O00274} In ancther specific aspect, the present invention is directed to method of intraocular pressure in a
hurman subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of about 2 to about
12 months or about 6 to about 9 months with one single prostaglandin antagonist (e.g., travoprost) sustainad
release biodegradable intracameral implant per eye in need of such treatment, the method comprising per said ave
inserting the one sustained release biodegradable intracameral implant into the anterior segment of said eye o place
it within the iridocorneal angle of said aye, wherein the implant is as defined above, containing 11 to 20 ug
prostaglandin antagonist {e.q., travoprost), wherein the implant is in the form of a fiber that has a length of about
1.0 mm to sbout 2.5 mm and a diameter of not more than 0.3 mm in its dried state, comprising:

- a biodegradable hydrogel, as defined above, and prostaglandin antagonist (e.g., travoprost) particles, as defined
above,

- the prostaglandin antagonist (e.g., ravoprost) particles being in the form of prostaglandin antagonist {e.g.,
travoprost) intermixad with a blodegradable polymer, wherain the prostaglandin antagonist {e.q., ravoprost) particle
contain a blend of four types of particles, the first type of particles being in the form of prostagiandin antagonist
(e.q., travoprost) intermiead with the biodegradable polymer consisting of a first pobdactide having an inherent
viscosity specification ranging from about 0.05 to tess than about 0.5 di/fg, such as about 0.35 1o about 0.45 di/g,
and having an acid end group; and the second type of particles being in the form of prostaglandin antagonist (e.g.,
ravoprost) intermixad with the biodegradable polymer consisiing of a second polylactide having an inherent viscosity
specification ranging from about 0.5 to less than about 0.8 ¢l/g, such as about 0.6 to less than about 0.8 di/fg, and
having an acid end group; and the third type of particles being in the form of prostaglandin antagonist (2.¢.;
fravoprost) intermixad with the biodegradable polymer consisting of a third polylactide having an inhearent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as about 0.8 to about 1.0 di/g and having an acid end
group; and the fourth type of particles being in the form of prostaglandin antagonist {e.g., travoprost} intermixed
with the bindegradable polymer consisting of a fourth polviactide having an inherent viscosity specification of about
0.55 to .75 difg and having an ester end group, and

- the prostaglandin antagonist {e.¢., travoprost) particles being dispersed within the hydrogel, wherein the hydrogsl
comprises a polymer network being formed by reacting a 8-anm-15K-547 polvethyiene glycol with a mass average
molecular weight of 15,000+10% Daltons with trilysine acetate.
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{00272} In another specific aspact, the present invention is directed to 3 method treating intraccular
pressure in a human subject with ocular hypertension or glaugoma such as open angle glaucoma for a periogd of
about 2 to about & months or about 3 1o about 4 months with one single prostaglandin antagonist (e.q., ravoprost)
sustained release bicdegradable intracameral implant per eve in nead of such freatment, the method comprising per

said aye:

Step 1: providing one prostaglandin antagonist {e.4., ravoprost) sustained release bindegradabla intracameral
implant, as defined above, containing 11 to 20 ug prostaglandin antagonist (e.q., travoprost), wherein the implant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm
in its dried state, comprising:

- 3 biodegradable hydrogel, as defined above, and prostaglandin antagonist {e.q., travoprost) particles, as defined

above,

- the prostaglandin antagonist {e.q., ravoprost) particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a bicdegradable polymer, wherein the prostagiandin antagonist (e.g., traveprost)
particles contain a blend of three types of particles, the first type of particles being in the form of prostaglandin
antagonist {e.qg., ravoprost) intermixed with the biodegradable polymer consisting of a first polviactide having an
inherent viscosity specification ranging from about 0.05 o less than about 0.5 di/g, such as about 0.35 to about 0.45
di/g and having an acid end group; and the second type of particles being in the form of prostaglandin antagonist
{8.q., travoprost) intermixed with the biodegradable polymer consisting of a second polylactide having an inharent
viscosity specification ranging from about 0.5 to about 1.7 di/g, such as about (L6 o less than about 0.8 di/g and
having an acid end group; and the third type of particies being in the form of prostaglandin antagonist (2.¢.,
fravoprost) intarmixed with the biodegradable polymer consisting of a third polylactide having an inherent viscosity
specification ranging from about 0.8 to about 1.7 d/g, such a5 0.8 to about 1.0 di/g and having an acid end group;

and

- the prostaglandin antagonist {e.q., ravoprast) particles being dispersad within the hvdrogel, wherein the hydrogel
comprises a polymer network being formed by reacting a 8-arm-15K-5G polyethylene glycol with 3 mass average
molecular weight of 15,000210% Dadtons with trilysine acetate; and

Step 2: inserling the one sustained release biodegradable intracameral implant of step 1 inlo the anterior segment of

said eye to place it within the iridocorneal angle of said eve.

[B0B273] In anocther spedific aspect, the present invention is directed t0 a method treating intraocular
pressure in 3 human subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of
about 3 to about & months or about 3 fo about 4 months with one single prostaglandin antagonist {(e.g., travoprost)
sustained release bicdegradable intracameral implant par aye in need of such treatment, the method comprising per
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said ave inserting the one sustained release biodegradable intracameral implant into the anterior segment of said eye
to place it within the indecorneal angle of said eye, wherein the implant is as defined above, containing 11 10 20 ug
prostaglandin antagonist {e.g., travoprost), wherein the implant is in the form of a fiber that has a8 length of about
1.0 mm to about 2.5 mm and a diameter of not more than 0.3 nmn in its dried state, comprising:

- a biodegradable hydrogel, as defined above, and prostagiandin antagonist (e.g., fravoprost) parlicies, as defined
above,

- the prostaglandin antagonist {e.g., ravoprost) particles being in the form of prostaglandin antagonist {&.q.,
ravoprost) intermived with a biodegradable polymer, wherein the prostaglandin antagonist (e.g., travoprost)
particles contain 3 bland of three types of particles, the first type of particles being in the form of prostaglandin
antagonist {e.g., ravoprost) intermixed with the biodegradable polymer consisting of a first polylactide having an
inherent viscosity specification ranging from about 0.05 to less than about 0.5 di/g, such as about 0.35 to about 0.45
di/g and having an acid end group; and the second fype of particles being in the form of prostaglandin antagonist
{e.q., travoprost) intermiead with the biodegradable polvmer consisting of a second polylactide having an inherent
viscosity specification ranging from about 0.5 to about 1.7 di/g, such as about 0.6 to less than about 0.8 ¢i/g and
having an acid end group; and the third type of particles being in the form of prostaglandin antagonist (e.g.,
travoprost) intermixad with the biodegradable polymear consisting of a third polviactide having an inherent viscosity
specification ranging from about 0.8 to about 1.7 d/g, such as 0.8 {o about 1.0 di/g and having an acid end group;
and

- the prostaglandin antagonist {e.q., travoprost) particles being dispersed within the hydiogel, wherein the hydrogel
comprises a polymer network being formed by reacting a 8-arm-15K-5G polyethylene ghycol with a mass average
molecular weight of 15,000x10% Daltons with brilvsine acetate.

(800274} In a further specific aspect, the present invention is directed to a method of freating intraocular
pressure in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of
about 3 to about & months or about 3 1o about 4 months with one single prostaglandin antagonist {(e.g., travoprast)
sustained release bicdegradable intracameral implant per eye in need of such treatment, the method comprising per
said ave:

Step 1: providing one prostaglandin antagonist {e.g., travoprost) sustainad refease biodegradable intracameral
implant, as definad above, containing 2 1o 10 yg prostaglandin antagonist (e.g., travoprost), wherain the implant is
in the form of a fiber that has 3 length of about 1.0 mm to about 2.5 mm and 3 diameler of not more than 0.3 mm
in its dried state, comprising: a biodegradable hydrogel, as defined above, and prostaglandin antagonist (e.g.,
fravoprost) particies, as defined above,
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the prostaglandin antagonist (e.g., travoprost) particles baing in the form of prostaglandin antagonist {(e.g.,
ravoprost) intermixed with a biodegradable polymer, wherein the prostaglandin antagonist (e.g., travoprost)
particles contain a bland of two types of particles, the first type of particle being in the form of prostaglandin
antagonist {e.g., ravoprost) intermixed with the biodegradable polymer consisting of a first polylactide having an
inherent viscosity specification ranging from 0.05 to less than about 0.5 di/g, such as about 8.35 to about 0.45 difg,
and having an acigd end group; and the second type of particles being in the forn of prostaglandin antagonist {(e.g.,
fravoprost) intarmixed with the hiodegradable polymer consisting of a second polylactide having an inharent viscosity
specification ranging from about 0.5 to about 1.7 di/g, such as about 0.6 1o about 0.8 di/g and having an acid end
group; and

the prostaglandin antagonist (2.¢., ravoprost) particles heing dispersad within the hydrogel, wherein the hydrogal
comprises a polymer network being formed by reacting a 8arm-15K-5G polyethyiene glycol with a mass average
molecular weight of 15,000+10% Daltons with trilysine acetate; and

Step 2: inserting the one sustainad release biodegradable intracameral implant of step 1 into the anterior segment of
said eve to place it within the iridocorneal angle of said eya.

{000275] In a further specific aspact, the present invention Is directed to a method of reating intraccular
pressure in a human subject with ccular hypertension or glaucoma such as open angle glaucoma for 8 period of
about 3 to about & months or about 3 {0 about 4 months with one single prostaglandin antagonist (e.q., travoprost)
sustained release biodagradable intracameral implant per eye in nead of such treatiment, the method comprising per
said eye inserting the one sustained release biodegradable intracameral implant into the anterior segment of said eye
{0 place it within the iridocorneal angle of said eve, whersin the implant is as defined above, containing 2 to 10 ug
prostaglandin antagonist {e.g., travoprost), wherein the implant is in the form of a fibar that has a length of about
1.0 mim to about 2.5 mim and a diamater of not more than G.3 nwa in ks dried state, comprising: a biodegradable
hydrogel, as defined above, and prostaglandin antagonist {(e.g., travoprost) particles, as defined above,

the prostaglandin antagonist {e.¢., travoprost) particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a bicdegradable polymer, wherein the prostaglandin antagonist {e.q., travoprost)
particles contain a blend of two types of particles, the first type of particle baing in the form of prostaglandin
antagonist {e.q., ravoprost) intarmixed with the biodegradable polymer consisting of a first polviactide having an
inherent viscosity specification ranging from 0.05 to less than about 0.5 dl/g, such as about 0.35 to about 0.45 di/g,
and having an acid end group; and the second type of particles being in the form of prostagiandin antagonist {(e.q.,
fravoprost) intermixed with the biodegradable polymer consisting of a second polylactide having an inherent viscosity
specification ranging from about 0.5 to about 1.7 di/g, such as about 0.6 t about 0.8 di/g and having an acid end

group; and
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the prostaglandin antagonist (e.g., travoprost) particles baing disparsed within the hydrogel, wherein the hydrogel
comprises a polymer network being formed by reacting a S8arm-15K-5G polyethyiene ghycol with & mass average
molecular weight of 15,000+10% Daltons with trilysine acetate.

{BODR76] In one further specific aspect, the present invention is directed to a method of treating intraccular
pressure in a human subject with ocular hypertension or glaugoma such as open angle glaucoma for a periogd of
ahout 2 to about 12 months or about 6 to about © months with one single prostaglandin antagonist {e.g., travoprost)
sustained release biodegradable intracameral implant per eve in need of such freatment |, the method comprising per
said aye:

Step 1: providing one prostaglandin antagonist {e.4., ravoprost) sustained release bindegradable intracameral
implant, as defined above, containing 21 to 30 yg prostaglandin antagonist {e.q., travoprost), wherein the implant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm
in its dried state, comprising a biodegradable hydrogal, as defined above, and prostagiandin antagonist (e.g.,
travoprost) particles, as defined above, dispersed therein, wherein the intracameral implant has an In vilro release
with an average prostaglandin antagonist (&.g., travoprost) release ranging from of about 5% {0 about 15 % with a
maan abschute deviation of at most 3%, or a prostaglandin antagonist {e.q., travoprost) release ranging from 5% to
15%, based on the % amount released per 14 davs from day 1 ko day 112, when measured at 37°C in PBS at a pH
of 7.2 t¢ 7.4 under sink-conditions and the hydrogel dissolves/fully biodegrades within S to 3 monthsor with St 7
months; and

Step 2: inserting the one sustained release biodegradable intracameral implant of step 1 into the anterior segment of
said eve to place it within the ridocorneal angle of said ave.

[BOB277} In one further specific aspect, the presant invention is divected to a method of treating intraocular
pressure in a human subject with ccular hypertension or glaucoma such as open angle glaucoma for a period of
about 2 o about 12 months or about 6 {0 about 9 months with one single prostaglandin antagonist {e.q., travoprost)
sustained release bicdegradable infracameral implant per eve in need of such treatment , the method comprising per
said eye inserting the one sustained release biodegradable intracameral implant into the anterior segment of said ey
o place it within the iridocornaal angle of said eye, whersin the implant is a5 defined above, containing 21 to 30 ug
prostaglandin antagonist {e.g., travoprost), whearein the implant is in the form of a fiber that has a length of about
1.0 mm to about 2.5 mim and a diameter of not more than 6.3 mm in #s dried state, comprising a biodegradable
hydrogal, as defined above, and prostaglandin antagonist {(e.q., travoprost) particles, as definad above, dispersed
therein, wherein the intracameral implant has an in vitio release with an average prostaglandin antagonist {e.q.,
travoprost) release ranging from of about 5% to about 15 % with a mean absolute deviation of at most 3%, ¢r a
prostaglandin antagonist {e.q., travoprost) release ranging from 5% {0 15%, based on the % amount released per
14 days from day 1 to day 112, when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions and the
hydrogal dissolves within & o 8 months.
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[BOD278] In another specific aspeact, the present invention is directed to a method treating intraocular
pressure in a human subjact with ocular hypeartension or glaucoma such as open angle glaucoma for a period of
about 3 to about 5 months or about 3 1o about 4 months with one single prostagiandin antagonist {(e.g., travoprost)
sustained release bicdegradable intracameral implant per aye in need of such treatment , the mathad comprising per
said eve:

Step 1 providing one prostaglandin antagonist {e.g., ravoprost) sustained release biodegradable intracameral
implant, as defined above, containing 11 to 20 pg prostaglandin antagonist {e.g., travoprost), wherein the implant is
in the form of a fiber that has a length of about 1.0 mm o about 2.5 mm and a diameter of not more than 0.3 mm
in its dried state, comprising 3 bicdegradable hydrogel, as defined above, and prostaglandin antagonist (e.g.,
fravoprost) particles, as defined above, dispersed therein, wherein the intracameral implant has an in vilro release
with an average prostaglandin antagonist (e.¢., travoprost) releasa ranging from of about 65% to ahout 85 % with a
mean absolute deviation of at most 5%, or a prostaglandin antagonist {e.g., Iravoprost) release ranging from 65% to
5%, based on the Y%-amount released per 70 days from day 1 to day 84, when measured at 27°C in PBS at a pH of
7.2 to 7.4 under sink-conditions and the hydrogel dissolves/fully bicdegrades within 2 10 4 months or within 3{0 5
months; and

Step 2: inserting the one sustained release bicdegradable intracameral implant of step 1 into the anterior segment of

said eye o place it within the iridocorneal angle of said eye.

[BOD279] In another specific aspect, the present invention is directed to a method treating intraccular
pressure in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of
about 3 to about & months or about 3 1o about 4 months with one single prostaglandin antagonist {(e.q., travoprost)
sustained release bicdegradable intracameral implant per eye in need of such treatment , the method comprising per
said eve inserting the one sustained releasa bindegradable intracamaral implant into the anterior segment of said aye
to place it within the iridocorneal angle of said eye, wherein the insert is as defined above, containing 11 10 20 ug
prostaglandin antagonist {e.g., travoprost), wherein the implant is in the form of a fiber that has a length of about
1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm in its dried state, comprising a biocdegradable
tydrogel, as defined above, and prostaglandin antagonist {e.q., travoprost) particles, as defined above, disparsed
therein, wherein the intracameral implant has an in vitro release with an average prostagiandin antagonist {(e.g.,
travoprost) release ranging from of about 65% to about 85 % with a mean absolute deviation of at most 5%, or a
prostaglandin antagonist {a.g., travoprost) release ranging from 65% 1o 85%, based on the %-amount released per
70 days from day 1 to day 84, when measured at 37°C in PBS at a pH of 7.2 v 7.4 under sink-condlitions and the
hydrogel dissolves/fully biodegrades within 2 t0 4 months or within 3 to 5 months.
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{B00280] In another specific aspact, the present invention is directed to 3 method of treating intracoular
pressure in a human subject with ocular hypertension or glaugoma such as open angle glaucoma for a periogd of
about 2 to about & months or about 3 1o about 4 months with one single prostaglandin antagonist {e.q., ravoprost)
sustained release biodegradable intracameral implant per eve in need of such freatment |, the method comprising per
said eve:

Step 1: providing one prostaglandin antagonist {e.9., ravoprost) sustained release bindegradable intracameral
implant, as defined above, containing 2 o 10 ug prostaglandin antagonist (e.g., travoprost), wherein the implant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm
in its dried state, comprising a bicdegradable hydrogal, as defined above, and prostagiandin antagonist (e.g.,
ravoprost) particles, as defined above dispersed therein, wherein the intracameral implant has an in vitro release
with an average prostaglandin antagonist (e.g., travoprost) release ranging from of about 60% to about 80% with a
maan absclute deviation of at most 5%, or a prostaglandin antagonist {e.q., travoprost) release ranging from 60% o
80%, based on the %-amount released per 70 days from day 1 10 day 98, when measurad at 37°C in PBS at a pH of

7.2 to 7.4 under sink-conditions and the hydrogel dissolves within 2 1o 4 months; and

Stap 2: inserting the one sustainad release bindegradable intracameral implant of step 1 into the anterior segment of

said eve to place it within the ridocorneal angle of said aye.

{00281 In another spedific aspect, the present invention is directed 10 a method of treating intraccular
pressure in @ human subject with ocular hypertension or glaucoma such as open angle glaucoma for 3 pericd of
about 3 1o about & months or about 3 o about 4 months with one single prostaglandin antagonist (e.q., travoprost)
sustained release biodegradable infracameral implant per eve in nead of such treatment |, the method comprising per
sald eye inserting the one sustained release biodegradable intracameral implant into the anterior segment of said eya
o place it within the iridocorneaal angle of said eye, whersin the implant is 35 defined above, containing 2 t0 10 g
prostaglandin antagonist {&.q., travoprost), whearein the implant is in the form of a fiber that has a length of about
1.0 mm to shout 2.5 mm and a diameter of not more than 0.3 mm in its dried state, comprising a biodegradable
hydrogel, as defined above, and prostagiandin antagonist (e.g., travoprost) parlicles, as defined above dispersad
therain, wherein the intracameral implant has an in vitro release with an average prostaglandin antagonist {e.q.,
travoprost) redease ranging from of about 60% o about 80% with a mean absolute deviation of at most 8%, or a
prostaglandin antagonist {e.g., travoprost) release ranging from 80% to 80%, based on the Y%-amount released per
70 days from day 1 1o day 98, when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions and the
hydrogel dissolves within 2 o 4 months.,

0082827 The implant of the present invention may be provided by the physician performing the procedure,
In certain embodiments the implant will be in a device such as a syringe packaged in sterile packaging and the
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medical professional will unwrap the implant just prior 1o the procedure and provide the implant for the methods of
implanting/insarting described herain.

[B00283] The disclosed implants are useful in lowering ocular pressure, Thus, provided herein are methods
of fowering ocular pressure in a subject in need thereof comprising administering a hydrogel implant described
herein. Also disciosed in the use of a disclosed implant for lowering ocular pressure in 3 subject, Further provided is
the use of a disclosed implant in the manufacture of 3 medicament for lowering ocular pressure.

{00284} Also providad are methods of treating ocular hypertension in a subject in nead thereof comprising
administering a hydrogel implant describad herein. Also distosed in the use of a disclosed implant for treating ocular
hypertansion in a subject, Further provided is the use of a disclosed implant in the manufacture of a medicament for

freating ocular hypertension,

[BOD285] Also provided are methods for treating glaucoma (open angle glaucoma) in 3 subject in need
thereof comprising administering a hydrogel implant described herain. Also disclosed in the use of a disclosed implant
for treating glaucoma (open angle glaucoma) in a subject. Further provided is the use of a disclosed implant in the

manufacture of a medicament for treating glaucoma (open angle glaucoma).

[BOD286] As part of 3 further embodinent, the tavoprost is delivered to the eve in a3 sustained manner for a
period ranging from about 1 month to about 1 year, whersin the remaining featuras of the implants are describad
herain. Alternatively, as pait of further embodiment, the travoprost is delivered 1o the eye in a sustainad manner for
& period ranging from about 1 month to about 11 months, wherein the remaining features of the implants are
describedherein. In ancther alternative, as part of an this embodiment, the travoprost is delivered tothe eye in a
sustained manner for a period ranging from about 1 month o about 10 months, wherein the remaining features of
ihe implants are described herein. In ancther alternative, as part of this embadiment, the travoprost is deliverad to
the eye in a sustained manner for a pericd ranging from about 1 month to about 8 months, whereln the remaining
features of the implants are described harein. In another altarnative, as part of an this embodimeant, the travoprest is
delivered to the eye in a sustained manner for a pericd ranging from about 1 month to about 8 months, wherein the
remaining features of the implants are described herein. In another alternative, as parl of an this ambadiment, the
travoprost is delivered to the eye in a sustained manner for a period ranging from about 2 month to about 8 months,
wherein the remaining features of the implanis are described hereln. In ancther alternative, as part of this
embodiment, the travoprost is delivered {o the eye in a sustained manner for a period ranging from about 3 month
o about 7 months, wherein the remaining features of the implants are described herein. In another alternative, as
part of this embodiment, the travoprost is delivered o the eye in a sustained manner for a period ranging from about
4 month to about 6 months, wherein the remaining features of the implants are described herein. In ancther
alternative, as part of this embodiment, the travoprost is delivered o the eye in a sustained manner for a period of
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about 1 month, wherein the remaining features of the implants are describad herain. In ancther alternative, as part
of this embodiment, the travoprost is defivered o the eye in a sustained manner for a period of aboul 2 months,
wherein the remaining features of the implants are described herain. In ancther alternative, as part of an this
arnbodiment, the travoprost is delivered 1o the eye in a sustained manner for a period of about 3 months, wherein
the remaining features of the implants are described herein. In ancther alternative, as part of this embodiment, the
travoprost is delivered o the eve in a3 sustained manner for a pariod of about 4 months, wherein the remaining
featuras of the implants are described herein. In ancther slternative, as part of this embodiment, the travoprost is
delivered o the eye in a sustained manner for a period of about 5 months, wherein the remaining features of the
implants are described herein e. In ancther alternative, as part of an this embodiment, the travoprost is delivered to
the eye in a sustained manner for a period of aboul 6 months, wherein the remaining features of the implants are

described herein.

{BO0287] As part of a further embodiment, sustained release of the travoprost occurs in the agueous humar,
wherein the remaining features of the implants are described herein.

{B00288] As part of a further embodiment, the polymer network of the disclosed hydrogal implants is
conjugated to fucrescein, wherein the ramaining features of the implants are describad herain,

[Q00288] As part of a further embodiment, the disclosed implants are designed for implantation near the
corneal endothetial cells, wherein the remaining features of the implants are described herain.

{00280 As part of 3 further embodinent, the disclosed implants are designed for implaniation in the
inferior iridocorneal angle, wherein the remaining features of the implants are described herain.

{000291] As part of a further embaodiment, the disclosed implants comprise 5 pg, 15 pg or 26 pg of
travoprost, wherein the remaining features of the implants are described hereain .g., a5 in the first through fifteenth
ambodiments, Alternativaly, as part of a the disclosaed implants comprise 5 pg, 15 pg or 26 pg of travoprost; and
comprises a polymer nebworks formed by reacting a plurality of polyethviene ghycol {PEG) units comprising groups
which are susceptible to nucleophilic attack with one or more PEG or Lysing based-amine groups selected from

420K PEG NHZ2, 8a20K PEG NH2, and trilysine, wherain the remaining features of the hydrogel are described herein.

[B0B292} As part of a further embodiment, the disdosed implants are fully degraded following complete
release of travoprost, wherein the remaining features of the implants are described herein. Alternatively, the
hydrogel implant is fully degraded after about 12 months, after about 11 months, after about 10 months, after about
2 months, after about 8 months, after about & months, after about § months, after about 4 months, after about 3
months, after about 2 months, after about 1 month (i.e., after about 30 days) following complets release of
fravoprost, wherein the remaining features of the implants are described herein. Alternatively, the hydrogel implant
is fully degraded folfowing at least 0% {(e.g., at least 919%, al least 92%, al least 83%, at least 4%, at lsast 95%,

68



(]

10

A
(¥4

WO 2021/158968 PCT/US2021/016889

at least 96%, at least 97%, at least 98%, or at least 99%) release of travoprost, wherein the remaining features of
the implants are described hersin,

808293} In one aspect, the present invention is directed to a method disclosed herein, wherein the
intraocular pressure is decreasedt by about 5 o about 7 mmHg, or abiout 7 to about 8 mimHg from basaline
infraccular pressure during the treatment period such as about 2 to about 12 months or about 3 1o about 9 months,
such as about & months or during continuaed reatment with repeated administration.

Mathod of Treating Qcular Disease in a Human Subisct

[B0B294] In one aspect, the present invention is directed 10 a method of reating ocular dissase in 8 human

subject for a period ranging from about 1 {0 about 24 months or from about 2 o about 12 moths or from about 3 {0
about & months with one single APT containing sustained release hiodegradable intracameral implant per eye in nead
of such reatment, the method comprising per said eye:

Step 1: providing one APL containing susiained release biodegradable intracameral implant providing treatment for a
period ranging from about 1 to about 24 months or from about 2 to about 12 moths or from about 3 to about 9
months comprising:

a bicdegradable hvdrogel as defined above and API particles,

the API particles being dispersed within the hydrogel; and

Step 2: inserting the one sustained release biodegradable intracameral implant of step 1 into the anterior segment of
said eve to place it within the ridocorneal angle of said aye.

[BOB295] In one aspect, the present invention is directed (0 a method of treating ocular dissase in a human
subiect for a period ranging from about 1 1o about 24 months or from about 2 to about 12 moths or from about 3 o
about & months with one single APT containing sustained release hiodegradable intracameral implant per eye in nead
of such freatment, the method comprising per said eye inserting the one sustainad refease biodegradable
intracameral implant into the anterior segment of sald eye o place it within the iridocorneal angle of said eve,
wherein the implant is one API containing sustained ralease hiodegradable intracameral implant providing traatment
for a period ranging from about 1 to about 24 months or from about 2 to about 12 moths or from about 3 to about 9
months comprising:

a bicdegradable hvdrogel as defined above and API particles,

the API particles being dispersed within the hydrogel.
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{B08296] In another aspact, the present invention is directed to a method of treating ocular disease in 3
human subject for a period within 3 t¢ 9 months with one single API containing implant in need of such freatment.

[B08297] In a further aspect, the present invention is directed to an implant for use in method of treating
ocular disease in a human subject for a period within 3 to 9 months with one single APT containing implant in need of

such treatment.

[o00298] In one embodiment, said ong APL is a Prostaglandin antagonist. Specifically said one single APLis
selected from the group consisting of travoprost, bimatoprost and latanoprost,

[Q00288] Therapaulic agents also include, for example, agents for treating conditions that may result from
inflammatory or abnormal vascular conditions, retinal vein occlusion, geographic atrophy, retinilis pigmentosa,
retinoblastoma, etc. For cancer, agents may be, e.g., anti-cancer drugs, anti-VEGFs, or drugs known for use in
cancer traatment.

[G08300] Therapautic agents may be those that are, e.g., anti-VEGF, blocks VEGFRY, blocks VEGFRZ, blocks
VEGER3, anti-PDGF, anti-angiogenesis, Sunitinib, E7020, Takeda-6d, Tivozanib, Regorafenib, Sorafenib, Pazopanib,
Axitinib, Nintedanib, Cediranib, Valalanib, Molesanib, macrolides, siralimus, everclimus, tyrosing kinase inhibitors
(TKIs), Imatinib (GLEEVAC) gefinitih (IRESSA), toceranib (PALLADIA), Erlotinib (TARCEVA), Lapatinib {TYKERB)
Nilotinib, Bosutinib Neratinib, lapatinib, Vatalanib, dasatinib, erotinib, gefitinib, malinib, lapatinid, lestaurtinib,
nilotinib, semaxanib, toceranib, vandatanib.

[B00301] The therapeutic agent may comprise a macromolecule, for example an antibody or antibody
fragmant. The tharapeutic macromaoleculs may comprise a VEGF inhibitor, for axample ranibizumab, the active
ingredient in the commercially available Lucentis™. The VEGF {Vascular Endothelial Growth Factor) inhibitor can
cause regression of the abnormal blood vessels and improvement of vision when released into the vitreous humor of
the eye. BExamples of VEGF inhibitors include Lucentis™ (ranibizumab), Bylea™ (VEGF Trap), Avastin™
{bavacizumab), Macugen™ (pegaptanib). Plalelet derived growth factor (PRGF) inhibitors may also be delivered, &.q.
Fovista™, an anti-PGOF aptamer.

{00362} The therapeutic agent may comprise small molecules such as of a stercid or corticostercid and
analogues thereof. For example, the therapautic corticostercid may comprise one or more of trimacinalone,
frimacinalone acetonide, dexamethasone, dexamethasons acetate, fluccinoione, fluccinolone acetate, loteprednol
etabonate, or analogues thereof. Alternatively or in combination, the small molecules of therapeutic agent may
comprise a tyrosineg kinase inhibitor.

{BO0303] The therapeutic agent may comprise an anti-VEGF therapeutic agent. Anti-VEGF therapies and
agents can be used in the treatment of certain cancers and in age-refated macular degeneration. Examples of anti-

70



(]

1

20

o
(4

WO 2021/158968 PCT/US2021/016889

VEGF therapaulic agents suitable for use in accordance with the embodiments describad herein include one or more
of monocional antibodies such as bevacizumab {Avastin'™) or antibody derivatives such as ranibizumab {Lucentis™),
or small molecules that inhibit the tyrosine kinases stimulated by VEGF such as fapatinib (Tykerh™), sunitinib
{Sutent™) sorafenib (Nexavar ™}, axtinib, or pazopanib,

{00304 The therapeutic agent may comprise a therapeutic agent suitable for treatment of dry AMD such as
ane or more of Sirclimus™ (Rapamycin), Copaxone™ (Glatiramer Acetate), Othera™ Complement C5aR blocker,
(iliary Neurotrophic Factor, Fenretinide or Rheopheresis.

[BO0305] The therapeutic agent may comprise a therapeutic agent suitable for treatment of wel AMD such
as ona or more of REDDI4NP (Quark), Sirolimus™ (Rapamycin}, ATGO03; EYELEA (VEGF Trap) or complement
inhibitor (POT-4).

{00306} The therapeutic agent may comprise a kinase inhibitor such as one or more of BIBW 2992 (small
molecuie targeting EGFR/Erh2), imatinib {small molacule), gefitinib (small molecule), ranibizumab (monocional
antibody), pegaptanib {small molecule), sorafenib (small molecule), dasatinib {small molecule), sunilinib (small
molecule), edotinib (small maolecule), nilotinib (small maleculs), lapatinib (small molecule}, panitumumab
{monocional antibody), vandetanib (small molecule} or E7080 {targeling VEGFR2Z/VEGFRZ, small moleciie
commercially available from Esai, Co.). The therapeutic agent may comprises antibody drugs, 2.¢. bevacizumab,
frastuzumab, cetuximab, and panitumumab.

[BOD367] Therapeutic agents may include various classes of drugs. Drugs indude, for instance, stercids, non-
steroidal anti-inflammatory drugs (NSAIDS), anti-cancer drugs, antibictics, an anti-inflammatory (e.g., Diclofenac), a
pain reliever {e.g., Bupivacaing), a Calcium channel blocker {e.g., Nifedipine}, an Antibiolic (e.q., Ciproficxacin), a
Cell cycle inhibitor {e.g., Simvastating, a protein (e.g., Insulin), Therapeutic agents include dasses of drugs including
steroids, NSAIDS, anbioxidants, antibiotics, pain refievers, inhibitors of vascular endothelial growth factor (VEGF),
chemotherapeutics, anti-viral drugs, for instance, Examples of NSAIDS are Ibuprofen, Meclofenamate sodium,
mefanamic acid, salsalate, sulindag, tolmetin sodium, ketoprofen, diffunisal, piroxicam, naproxen, stodolac,
flurbiprofen, fenoprofen calcium, Indomesthacin, celoxib, kebrolac, and nepafenac. The drugs themselves may be
small molecules, proteins, RNA fragments, proteins, glycosaminogiveans, carbohvdrates, nucleic acid, inorganic and
organic biclogically active compounds where specific biclogically active agents include but are not fimited to:
anzymes, antibictics, antineoplastic agents, local anesthelics, hormones, angiogenic agents, anti-angiogenic agants,
growth factors, antibodies, neurotransmitters, psychoactive drugs, anticancer drugs, chemotherapautic drugs, drugs
affecting reproductive organs, genes, and oligonuciectides, or other configurations.

[B08308] Therapautic agents may include a protein or other water soluble biclogics. These include paplides
of various molecular weights, Peptides include therapeutic proteins and peptides, antibodies, antibody fragments,
short chain vartable fragments (scPv), growth factors, angiogenic factors, and insulin, Other waler soluble biologics
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are carbohydrates, polysaccharides, nucheic acids, antisense nucleic acids, RNA, DNA, small intarfering RNA {5iRNA),
and aptamers.

[BO0309] The therapeutic agents may be used as part of a method of treating the indicated condition or
making a compaosition Tor treating the indicated condition. For example, AZOPT (2 brinzolamide opthalmic
suspension) may be used for treabiment of elevated infraccular pressure in palients with ocular hypertension or open-
angle glaucoma. BETADINE in a Povidone-icdine ophthalmic solution may be used for prepping of the periocular
region and irrigation of the ocular surface. BETORTIC {(betaxolol HCE mavy be used 1o lower intraocular pressure, or
for chronic open-angle glaucoma and/or ocular hypertension. CILOXAN (Ciprofloxacin HCO opthalmic solution) may be
used to treat infections caused by susceptible strains of microorganisms. NATACYN (Natamycin opthaimic
suspension) may be used for treatment of fungal blepharitis, conjunclivitis, and keratitis, NEVANAC (Nepanfenac
opthalmic suspension) may be used for treatment of pain and inflammation assodated with cataract surgery.
TRAVATAN (Travoprost ophthalmic solution) may be used for reduction of elevated intraocular pressure-opan-angle
glaucoma or ocular hypertension. FML FORTE (Flucrometholone ophthalmic suspension) may be used for treatment
of corticostercid-responsive inflammation of the palperbral and bulbar conjunctiva, cornea and anterior segment of
ihe globe. LUMIGAN (Bimatoprost ophthalmic solution) may be usad For reduction of elevated intraccular prassura-
cpen-angle glaucoma or ocular hypertension. PRED FORTE (Prednisolone acetate) may be used for treatment of
steroid-responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the giche.
PROPINE (Dipiveftin hydrochioride} may be used for control of intraocular pressure in chronic open-angle glaucoma.
RESTASIS (Cyclosporing ophthalmic amulsion) may be used (o increases tear production in patients, &.¢., those with
ccular inflammation associated with keratoconjunchivitis sicca. ALREX {Loteprednol etabonate ophthalmic suspension)
may be usad for temporary relief of seasonad allergic conjunctivitis. LOTEMAX {Lotepradnol etabonale ophthalmic
suspension) may be used for treatment of stercid-responsive inflammation of the palpebral and bulbar conjunctiva,
cornea and anterior segment of the globe, MACUGEN (Pegaptanit soddium injection) may be used for Treabment of
neovascular (wet) age-refated macular degeneration, OPTIVAR {Azelastine hydrochioride) may be used for freatment
of itching of the eye associated with allergic conjunclivitis, XALATAN (Latanoprost ophthalmic solution) may be used
o raduce elevated intraocular pressure in patients, e.g., with open-angle glaucoma or ocular hypertension. BETIMOL
{Timolol opthalmic solution) may be used for reatment of elevated intraccular pressure in patients with ocular
hypertension ¢or open-angle glauconw. Latanoprost is the pro-drug of the free acid form, which is a prostanoid
sefective FP receptor agonist. Latanoprost reduces intraccular pressure in glaucoma patients with few side effects.
Latanoprost has a relatively low solubility in aqueous solutions, but is readily soluble in organic solvenis typically
amployed for fabrication of microspheras using solvent evaporation.

{808310] Further embodiments of therapeutic agents for delivary include those that specifically bind a target
peptide in vive to prevent the interaction of the target peplide with its natural receptor or other figands. AVASTIN,
for instance, is an antibody that binds VEGF, An IL-1 trap that makes use of the extracelhdar domaing of IL-1

receptors is also known; the trap blocks IL-1 from binding and activating receptors on the surface of cealls,

72



WO 2021/158968 PCT/US2021/016889

Embodimeants of agents for delivery include nudieic acids, 2.q., aptamers. Pegaptanib (MACUGEN), for example, is a
pegviated anti-VEGF aptamer, An advantage of the particle-and-hydrogel delivery process is that the aptamers are
protected from the in vive environment until they are released. Further embodimeants of agents for delivery includs
macromolecutar drugs, a term that refers to drugs that are significantly larger than dassicat small molecule drugs,

¥4

i.e., drugs such as oligonuclectides (aptamers, antisense, RNAD, rihozrymes, gene therapy nucleic acids, recombinant
peptides, and anlibodies.

(800311 One embodiment comprises extended release of a medication for allergic conjunclivitis. For
instance, ketotifen, an antihistamine and mast cell stabilizer, may be provided in particles and released to the eye as
described harein in effective amounis to treat allergic conjunclivilis, Seasonal Allergic Conjunctiviis {SAC) and

10 Perennial Allergic Conjunctivitis (PAC) are allergic conjunclival disorders. Symptoms include itching and pink to
reddish aves. These two eve conditions are mediated by mast celis. Non-specific measures to ameliorate sympltoms
conventionally include: cold compresses, evewashes with tear substitules, and avoidance of allergens, Treatment
conventionally consists of antihistamine mast cell stabilizers, dual mechanism anti-allergen agents, or topical
antihistamines. Corticosteroids might be effective but, because of side effects, are reserved for more severe forms of

15 allergic conjunctivitis such as varnal keratoconjunctivitis {(VKC) and atopic keratoconjunctivitis (AKC).

{000312]} Moxifioxacin is the active ingradient in VIGAMOX, which is a fuoroquincione approved for use o
treat or prevent ophthalmic bacterial infections. VKC and AKC are chronic allergic diseases where eosinophils,
conjunctival fibroblasts, epithelial cells, mast cells, and/or TH2 lymphocyles aggravale the bicchemistry and histclogy
of the conjunctiva. VKC and AKC can be freated by medications used to combat allergic conjunctivitis. Permeation

20 agents are agents and may also be included In 3 gal, hydrogel, organoged, xerogel, and biomaterials as describad
herein. These are agents that assist in parmeation of a drug into an intended tissue. Permeation agents may be
chosen as needed for the tissue, e.g., parmeation agents for skin, permeation agents for an sardrum, permeation
agents for an eye,

[B00313] The agent may be treatment of a back of the eye disease, e.g., wherein the back of the eye
25 disease is age-related macular degeneration (AMD) ¢ystoid macular adema (CME), diabetic macular edema (DME),
posterior uveltis, and diabetic retinopathy, or glaucoma.

[B00314] The agents may be, e.g., an agent comprises anti-VEGF, blocks VEGFR1, blocks VEGFRZ, blocks
YEGFR3S, anti-PDGF, anti-PDGF-R blocks PDGFRE, an anti-angiogenic agent, Sunitinib, 7080, Takeda-6d, Tivozanib,
Regorafenib, Sorafenib, Pazopanib, Axitinib, Nintedanib, Cediranib, Vatalanib, Mcotesanib, macrolides, sirolimus,

30 everolimus, tyrosing kinase inhibitors {TKIs), Imatinibn gefinitib, toceranib, Erdotinib, Lapatinib, Nilotinib, Bosutinib
Neratinib, lapatinib, Vatalanib, comprises low-soluble prostaglandin analogues for glaucoma, nepafenac, macrolides,
raparnycin, sirclimus, tacrolimus, oF serves o block mTOR receptors for AMD (also known as choroidal
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neovascularization (CNV). mTOR refers o mammalian target of rapamycin. Agents may be, e.g, moxifioxacin,

dexamethasone, fravoprost, stercids, flugroguinolones, prostaglandin analogs, prostamides,

[B08315] Ocular diseases include ocular pathologies, with hyphema, ocular hypertension, and glaucoma
being conditions for treatment with an anterior chamber depat. Many agents are suitable for ocular delivary, e.g.,
NSAIDs, stercids, anti-glaucoma drugs, antivirals, antibiotics, mydriatics, and antifungals administered via

intracameral injections.

{BOD316] Some of the disease states are back-of-the-eye diseases. The term back-of-the aye disease is
recognized by artisans in these fields of endsavor and generally refers to any ocular disease of the posterior segment
that affects the vasculature and integrity of the reting, macula or choroid leading to visual acuity disturbances, loss of
sight or blindness. Disease states of the posterior segment may result from age, trauma, surgical interventions, and
hereditary factors. Some bacl-of-the-eye disease are; age-related macular degeneration (AMD} ¢ystold macular
edema (CME), diabetic macular edema (DME), posterior uveitis, and diabelic retinopathy. Some back-of-the-eye
diseases result from unwanted angiogenesis or vascular proliferation, such as macular degeneration or diabetic
retinopathy. Drug treatmeant options for these and other ocular conditions may be provided by delivery of agents

from an implant.

EXAMPLES

[BO8317] The following Examplas are included to demonstrate cartain aspacts 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 fllustrative only and should not be taken in any way as a restriction of the invention,

EXAMPLE 1: MANUFACTURE OF TRAVOPROST IMPLANTS

[B08318]} Travoprost implants or “OTX-TIC travoprost Implanis” having chemical composition and weight of
formulations 1a, 1b, 2 and 3, respectively, (see Tables 1 and 23) for use in the clinical phase 1 study, set forth in
Example 3, were prepared. For the types of components as well as the masses and contents of the componants used
for the manufacturing of formulation 13, 1b, 2 or 3, respectively, general reference is made to Table 1 displaying the
chemical composition and contents. Saikl masses and contents of Table 1 will neither be repeated in deladl nor be
converted into the initial masses in the description of the corresponding manufacturing process of formulations 13,
ib, 2 and 3 below,
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Tabie i: Chemical compasitions and weight of OTX-TIC (fravoprost) Impiants tased on formuations ia, 1b, 2and 3

BTH-TIC (hevaprost) Tplant, 0‘(%—??: (t‘ravopmst} 0’?‘2{-11;6 -{tira‘e;opmﬁt) OTX-'FI{C (tira\;npmst;
15 iy e miptant, miplant; ripiant,
(Foimmisiation 1ay 26 py dose 18 gy dose 5 i doen
i i > (Formuataton §a) (Foynulation 2y (Fryiulation 3) i
Tnnradisnt Funttion
A Ruowinad Ag Maminat Bg Mamingl B Nasbad
Fariiated Composition Fm:ﬂumexﬁ Composition Fnr;msiate&ﬁ Carmpositiog Formilaten Composition
% vy Basis) fugdry {%a ey (i dry {Yativy. {tig, dry (% dry BEcis) {ig; dry
Bagix) Basis) BaEgis) Bagis) Bagish Gasis)
Ackive Bianmacenticst Ingradiaid (Bncapsiiated i Miiopaiticies
T i T
Travoprost : 13.1% 14.8 i 25.9% 258 ! 19.4% 148 116% 5.4 APL
PLAMICEaDgt Susitained Dalivery Uf"."ravgpm,,;
Poly (DL-actide) 24.8% 19.2 33.6% 335 25.2% 183 15.1% 7.0
100 DL 44 50% 28 8.7% 5.7 5.3% 4.3 7.1% 3.3
00 2L 7A .'iL?% 3.8 cr 79 ?,7 % 7.7 8.0% a7 Biodegradebie
100 DL 94 2.5% 25 34% 34 6.8 N/A N/A, Polymers
130 DL 5.5F 12.9% 9.6 16.8% 18.8 Nf& MN/A N/A
sivdrpgel (nautie Dlvery Piatioim)
S-arm 15K PEG 2 oo 5 N \
oz ? 49.3% 38.3 357% - WA N/A N/A N/A Blodsgradabie
- . , ) S . . ” Polymers
8-arm 15K PEG SG N/A N/A MN/A N/A 50.1% 38.4 56.8% M.z
Trilysine Acatate 32% 2.5 2.3% 2.3 3.2% 2.5 4.3% 2.0 Crogs-linking Agant
S Phosphate 1.8% 14 L% 13 2.1% 16 2.2% %) Buffer
Sedium Phosphate - 4 4 m Y » N
Monotasic 1.5% 1.1 1.1% 11 N/A N/A N/A NFA Buffer
NH5-Fluorescein 0.3% kS 0.2% 0.2 /A NfA N/A N/A Visuaiization Agent
NjA 77 g NJA 100 g NA 77 g N/8 47 ug
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[Q00318] In order to prepare travoprost implants according to any of formulations 1a, 1, 2 or 3, travoprost
particlas in which travoprost is intermixed with a polylactide {(PLA} were prepared first by an oil-in-water
emuisification solvent evaporation/extraction technique. Polylactide and travoprost were dissolved in dichioromethane
{DCM) o prepare 3 single-phase solution describad as dispersed phase (PP} in the process (see Table 2a). The
different molacular welght polymers are describad as 44, 74, 9A and 5.5E PLA where the numerical value designates
the targetl inherent viscosity (IV) of the polymer in chioroform which correlates to the PLA molecular weight and the
letter suffix designates acid {A) or ester (E} end group. When measured in 0.5 % w/v chioroform at 30 °C, 4A PLA
has an inherent viscosity specification of 0.35 to (.45 difg; 7A PLA has an inherent viscosity specification of 0.60 to
0.80 or less difg and 9A PLA has an inherent viscosity specification of 0.80 to 1.0 di/g. Details on measuring the
inherent viscosity of polylactides are sel forth in Table 2b below. When measured in 0.1 % w/v chioroform at 25 °C,
5.5E PLA has an inherent viscosity specification of 0.55 to .75 di/g. The DP was injected via a syrings pump into a
flowing straanm of an agueous solution of about 1% (w/w) polyvinyl alcohol (PVA) known as the continuous phase
(CP} where PVA acls as an emulisifier. The injection occurred immediately prior to passing through an in-line
homogenizer to disperse the DP info nascent microparticles. The addition of the dispersed phase {o the continuous
agueous phase at this introduction stage allowed time to disperse the droplets before hardening to create the
primary emuision. These nascent microparticles in the CF stream then flowed into the stirring CP {guench medium) in
a jacketed reactor maintained at a controlied temperature, This emuision was stirred overnight in the quench
medium to extract and evaporate DCM and harden the microparticies. The resultant microparticies were washed and
sieved to the appropriate size fraction using a vibratory sieve agitator. These microparticles {(ravoprost-loaded 4A
FLA, 7APLA, SA PLA, or 5.5 E PLA) were then collacted in glass vials and ivophilized 10 vield the dry microparticles
for the fabrication of the OTX-TIC (travoprost) Implant. The travoprost-icaded microparticies have a diameler
ranging from 20 o 53 pm measured by sieving. The average microparticle diameter measurad by laser diffraction is
35 um.

~
o
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Tableda: Dispersed phase composition usad {o fabricate ravoprost lcaded microparticles For the different
formulations, different mass ratios of microparticles for producing formulations 13, 1b, 2 and 3, and actually

measured average drug foading of the microparticles.

551 512 4.54 242
5,215 512 512 273
20 20 10 50
20 20 10 50
75 o 35 N A
47 53 N/ N/A
44.4 45.9 423 425

Concantration

0.1 % wiv

Temperature

25 °C

{ibbelohde Viscometer Size

0B

Approximate Viscometer
Constant ()

0.005 mma/s?

solvent {(CHC)

Capillary Working Length (L) 40 mm 40 mm
Bulb Volume (V) 3.0 mi 3.0 mi
Capiliary Inside Diameter {d 0.46 mm (.46 mm
Approximate flow time of 78s 78s
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General Procedure

{B00328] The freeze-dried microparticles (4A, 74, SA and 5.5, depending on the formulation a set forth in
Table 1) were blended and weighed in a syringe in predetermined ratios (see Table 2a above) and suspended in
waler for injection (WFI). A bDlend of 4A (20%), 7A {20%), 9A (10%) and 5.5E {50%) PLA microparticles for the 15
{g and 26 ug, formulations 1a, 1b OTX-TIC implants, a blend of 4A (25%:), 74 (40%:), SA (35%) PLA microparticles
for the 15 pg, formulation 2 OTX-TIC implants, and a blend of 44 (47%;), 7A (53%) PLA micraparticles for the 5 ug,
formulation 3 OTX-TIC implants were formulated. The multi-arm PEG precursor solution was separately dissolvad in
sodium phosphate monchasic or WFT in 8 syringe. The trilysine acatate or trifvsine acetate/NHS-fluorescein buffered
solution was transferred into a syringe. All syringes were placed under vacuum. The microparticles and PEG
precursor syringes ware first mixed and then combined with the TLA or TLA/FL bufferad solution, which iniliates
hydrogel formation. The resulting suspension was injectad in to a small ID tubing. Table 3 highlighis the differences
between each formulation.

Tablae 3: Differences between each Formulation for preparing the travoprost implant

4, 7A, 9A, 5.5F

1 {formulation 1a} Present

2 formulation 1b) 44, 74, 94, 5.5E Present Sudiun E.:E;;’g‘phate i 0.5 mm
3 {formulation 2) 44, 74, 9A Not Present Sodium it?? phate in 0.5 mm
4 (formulation 3) 44, 7A Not Present Sodium E;Eg;sphate n 0.4 mm
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800321} The amount of Trilysine Acetate (TLA) was calculated based on a one-to-one molar ratio of amines
{0 reactive PEG end groups which form the PEG hydrogel network whan mixed in a bufferad agueous solution,

(3]

[BO8322]3 The TLA solution was prepared in Sodium Phosphate Dibasic buffer. The pH of the solubion was
adjusted to 8.40 £ 0.05 by adding IN NaQOH o provide optimal reaction environment for TLA and NHS-Flucrescein
{FL}. After adjustment, NHS-Fluorescein was addad 1o the vial of TLA solution. The vial was cappad and vortexad 1o
dissolve NHS-Fluorescein. The TLA/FL solution was left in the vial covered in aluminum foil 10 react for 1 1o 24 hours

at room temperature,

10 {000323] At the end of the reaction time, the pH of the solution was measured and predefined volume of
TLA/FL solution is pipetted into four separate syringes. The syringes were placed upright info a beaker and
ransferrad to a vacuum chamber for degassing of the solution.

Preparation of Trilvsing Acedate (TLA)Y Solution and Svringes for 15 pg Dose;, Formulation 2 and & pg Dose;
Formulation 3

¥4

{808324] Tha amount of Trilysine Acetate (TLA) was calculated based on a one-to-one molar ratio of amines
o reactive PEG end groups which fornt the PEG hydrogel network when mixed in a buffered aguecus solution. The
TLA solution was prepared in Sodium Phosphate Dibasic buffer. At the and of mixing, the pH of the solution was
measured and pradefined volume of TLA solution is pipetied inlo four separate syringes. The syringes were placed
upright into a beaker and transferrad 1o a vacuum chamber for degassing of the solution,
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Praparation of Microparticle Svringes

{800325] For 15 pg and 26 ug doses {Formulations 1a and 10}, each microparticie syringe contained
predefined ratios of 4A PLA, 74 PLA, 94 PLA and 5.5E PLA microparticies {see “General Procedure” above). For the
15 ug Formulation 2 dose, sach micropariicle syringe contained predefinad ratios of 4A PLA, 7A PLA, and SA PLA
microparticles {see "General Procedure” above). For the 5 ug Formulation 3 dose, each microparticle syringe
contained pradefined ratios of 4A PLA, and 7A PLA micropariicles {see "General Procedure” above). After the
microparticles were weighed, WFI was added into each of the total four syringes to suspend microparticles. The
syringes were placed upright into a beaker and transferred to a vacuum chamber for degassing of the suspension.

Preparation of PEG Syringes

{oo0326] A predefined amount of 8al5k PEG was weighed and transferred o four different syringes. For 15
ug and 26 ug doses (Formulations 1a and 1b), Sodium Phosphate Monohasic sclution was pipetted into sach syringe
o dissolve 8al5k PEG-SAZ. For 15 pg Formulation 2 and 5 yg Formulation 3, WFI was pipelted into each syringe to
dissolve 8al5k PEG-5G. The PEG solution was used within 60 minutes after preparation. The syringes were placed
upright into a beaker and transferrad o a vacuum chamber for degassing of the solution.

{00327} For each run a microparticle syringe and PEG syringe were connected by a female to female luer
connector. Slow aven prassure was used to pass the contents of each syringe back (1 pass) and forth (1 pass) for
total 25-50 times o mix the contents of the syringes together. The suspension was pulled into a single syringe and
then connected to the TLA/FL (15 ug and 26 yg doses Formulations 13 and 1b) or TLA {15 g dose Formulation 2
and 5 yg Formulation 3 doses) syringe. When the content of the syringes was first mixed, a calibrated stopwalch was
startad {0 measure the time for the suspension to gel. Slow even pressure was used o pass the contents of each
syringe back {1 pass} and forth {1 pass; for total 25-50 times to creale the PEG/ microparticle/ TLA/FL (15ug and 26
ug doses Formulation 1) or PEG/microparticle/TLA (15ug dose Formulation 2 and 5 yg Formulation 3 doses)
suspension. The suspension was drawn into one syringe and primed 0 remove any excess air.

foon32sl While the suspension was still in liquid form, the syringe is connected to tubing and the suspension
was injected into the tubing. Once the tubing was full, it is capped on the bottom end, detached from the syringe

and capped at the casting end. The ramaining 11 pleces of tubing were filled in the same manner untll the gel sels,

{00329 Once alt the tubing per a syringe set had been capped, a small amount of the remaining
suspension was placed on a glass shide to monitor gal formation. The suspension was gantly tappad with a pipette tip
untit the suspension begins to strand (Le., remains connected 1o the pipetie tip during a complets tapping cyclel.

This was repeated for each syringe set (total four runs or syringe sets).
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Drving

{BOD330] Thea tubing was placed on the drying fixture which held the hydrogel strands taut during drving.
Each drying fixdure could hold up to six strands at a time. The drving fixtures ware placed horizontally within an
incubator set to 33 °C with a nitragen flow (10 L/min). The hydrogel strands remainad in the incubator for 48 k0 72
hiours for drying.

Cutting and Implant Inspection

{808331] Tha dry strands were removed from the tubing and any strands that were damaged during the
ramoval process were discarded. The strands were fed into a cutier that cut the strand into approdmately 2.0 mm
long implants. During the cutting process, each syringa run was collected in sterile clear vials designated with batch
number, part pumber and associated run number and labelad as "Not Inspected’. If the vials of drug implants wers
not inspected immediately, they were sealed under a blanket of dry nitrogen in the glovebox and refrigerated,

800332} The final chemical compositions and weight of the formulations 13, 1b, 2 and 3 fravoprost implanis
are shown in Table 1. Tha physical characteristics of formulations 1a, 1b, 2 and 3 travoprost implants are shown in
Tabie 4.
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Table 4: Physical characteristics, such as measured dimensions of the implants, and duration of therapy for

formulations 1a, ib, 2 and 3

Duration of the

Therapy &-9 months 6-9 months 3-6 months 3-G6months
Dose 15 ug 26 ug (formulation 15 ug 5 1g
{formulation 1a)® ib)® (formulation 2)° {formulation 3)°
Dry Dimensions ¢ Diameter: 0.21 £ Diameter: 0.25 % Diameter: Diameter: 017
(azgani g 0.01 mm 0.01 mim (.21 £ 0.0L mm (.01 mm
. . Length: 199 | tenghu: 2.00 Length : Length: 1.99
administration) % 0.02 mm + 0.02 mm 1.89 £ 0.02 mm + 0.03 mm
Hydrated Diameter: Diameter: 0,48 % Diameter: 0.52 % Diarneter:
Dmeneions ® 0.47 + 0.01 mm 0.01mem 0.01 mm 0.41 + 0.01 mm
length: 225+ length: 230 =x tength: 2.44 = Length: 236+
0.06 mim 0.03 mm 0.05 nwn (.04 yom
OTX-TIC fluoresces | OTX-TIC flucresces ; i
Yisihility when ifuminated when illuminated Eﬁ%ﬁi‘ggg{? E;?, Zﬁi‘ggg{?
with a blue light, with 3 blue light. ~ )
Hydrogal 5-8 months 5-8 months 2-4 months 2-4 months
persistence

The in vilro refease in physiclogical (pH 7.4) dissolution media under sink conditions at 37°C is the approximate
following durations for each formulation:
@ denctes releases for 120 days

5 denotes releases for 90 days

= denotes releases for 60 days

¢ Pry dimensions means that the implant has 3 water content of < 1% testad using a Kari Fischer coulometric

method.

¢ Dimensions are measurad after 24 hours of hydration in vitro in phosphate-buffered saline (PBS) atapH of 7.4

at 37 °Cin 5 mi PES.

{000333]

Fach individual OTX-TIC drug product was visually inspected by rofating the drug implant 260° and

avaluating for ¢ylindrical shape with no visual voids or foreign particulates using a vision system or a microscope. The
g Y

implants passing visual inspection were dimensionally inspected to the reguired specifications per dose and strength

{s2e Table 5).
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Table B: OTX-TIC In Process Controls {IPC) for Dimensional Aspects

15 pg Formulation 1 0.22 £ 0.02 nwm
26 yg Formuiation 1 0.26 £ 0.02 mm
- 2.00 £ 8.08 mm
15 g Formudation 2 0.21 £ 0.062 mm
5 ug Formulation 3 0.17 + 0.02 mm
{00334 ODCTIC implants that did not meet the in-process visual, length, or diameter requirermnents were

placed in separate vials clearly labeled as "Fail Inspection’.

[Q0B335] OTA-TIC implants that had met visual and dimensional inspection were sealed under a blanket of
dry nitrogen in the glovebox and refrigerated.

Packaging of QTX-TIC (fraveprost) Implant

[G08336] The OTX-TIC implants that met all the in-process specifications were prepared for packaging. A
single OTX-TIC implant was packaged in 3 syringe {3 27G (5 yg and 15 ug dose formulations) or 26G (26 ug dose)
127 yltra-thin wall sterile needle) assembly and sealed in a peeldble foil-LDPE laminate pouch.

EXAMPLE 2: CHARACTERIZATIONS
EXAMPLE 23! IN VITRO RELASE MEASUREMENTS

0083371 Travoprost in vitro release from OTX-TIC s performed under simulated physiclogicat sink conditions
using 10 OTX-TIC implants in 50 mb of 1x PES, 0.5% castor oil, 0.01% sodium fluoride buffer at pH 7.2-7.4 a3t 37 °C
in 3 60 mi polypropylens bottle in a water bath, Sampling is performad at pre-determined time points for subsequent
sample analysis on a (18 reversed-phase column using ultra high-performance fiquid chromatography with Uv
detection at 220 nm.

{00338} In vitro release of travoprost from OTX-TIC Test at 37 °C results are shown in Fig. 13 the

travoprost release duration is dependent upon the travoprost foaded PLA microparticles blend as listed in Table 2.

[B08339] The data points corresponding to Fig. 1a for the in vitro releases (expressed in terms of
percentages) of the implants constituled by formulations 1a, 1b, 2 and 3 are shows in Table § below. The in vitro
release values (in nanogram) per 7 days are shown in Table 7 below,
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Table 8: In vitro travaprost relzase data points measured for OTX-TIC for formutations ia, 1b, 2 and 3, raspactively.

7 19% 7 18% 7 15% & 18%

i4 24% 1% 14 23% 11% i3 19% i5 24%:

2% 28% 1% 21 2% 9% 21 25% 21 3%

28 34% 1% 28 33% 9% 28 28% 28 A%

35 40% 11% 3% 38% 11% 35 36% 35 0%

42 46% 1% 42 42% 9% 2 2% 42 56%

48 50% 0% 49 455 7% 49 45% 49 61%

56 53% 8% 55 A9% % 57 53% 56 3%

63 58% 8% 63 54% 8% &3 62% a3 75%

70 64% 1% 70 60% 11% 70 76% 85% 70 85% 65%:
77 1% 14% 77 66% 13% 77 88% 73% 77 S4% 73%
84 7% 13% 84 72% 12% 84 96% 77% 84 85% 77%
a1 32% 1% 31 76% % 21 %% 74%

98 87% 1% 38 8% 8% 28 100% 71%

105 §3% 10% 105 84% 8% 105
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7%

0%

72%

3%

2 Travaprost relzase percentage is caiculated basad on the maximum measured release,

b Siopes are increases of the releasad travoprost amount per 14 days and the siopas were calculated by subitracting the reiease on day 14 minus the release on day 1, and by
subiracting the releass on day 21 minus the release on day 7 eic.

¢ Slopes are incre
subtracting the rele

of the released travoprost amount per 70 days and the sioges were caicuiated by subtracting the release on day 70 minus the release on day i, and by
se on day 77 minus the release on day 7 elc.
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{00340} Travoprost in vitro release for formulations 13, 1b, 2 and 3 measurad under the same conditions as
set forth above, with the exception that the release is measurad at 40 °C, is shown in Fig. 1b.

Tabie 7: Releases per 7 days measurad for the 37 °C release experiments

1871 1 3259 i 1656 1 546
7 1021 7 1358 7 602 8 352
i4 830 i4 1358 13 802 i5 352
21 680 21 1086 21 903 21 411
28 851 28 1358 28 802 28 470
35 851 35 1358 35 903 35 587
42 851 42 1085 42 903 42 352
45 510 49 815 39 753 49 293
56 580 56 1085 57 1054 56 411
63 680 63 10886 63 1355 83 587
7Q 851 70 1623 70 1557 70 546
77

1021 77 1629 77 1806 77 235

761 1278 946 396

{days 7 to - {days 7 o - {days 7 to - (days 7 o
day 119) day 1193 day 98) day 84}
851 - 1358 - 903 - 382
210 - 250 - 502 - 164

* Travoprost release per week post day 1 burst {rounded release percent between sampling timepoints x dose)

&6
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EXAMPLE 2b: INTEGRITY/SOFTNESS OF THE IMPLANT

{00341} Tha implant integrily can be deemed as a qualitative parameater for the softness of the implant with
respact {o the tissue of the anterior chamber of the eye {in particular the iridocomeal angle). The implant integrity
was determined based on the criferia shown in the box below. The corresponding results for formulations 1a, 1b, 2
and 3 for cohorts 1 to 4 are shown in Fig. 1c.

AR

Scale Description

Firn dvaplant, oo damage as 2

i result of handiin
{sinnilay o indtial dosing
Sofrer i~r~;§3§w~snt reyvlaniage as a
= axult of handling

{_E:ﬁiﬁaﬁmﬂ of dege au SFtion
ohsarvabled

Soft implant, prone to daynage
el fvtnn handling
ey savackationd

§“an"§§ed
maints
Frans
< Conmprlete Hoaguedaction of

fredlraged

EXAMPLE 2¢: WATER CONTENT OF THE DRY IMPLANT

{00342} A protocol for determining the water content of the intracameral implant of the present invention in
its dried state is describad in this oample.

1.8 PURPQSE
To describe the procedure used {0 determine the water content of Travoprost
intracanalicular inserts (OT{-TP) using a Karl Fischer coulomeatric mathod,

2.0 SCOPE

This procedure applies o OTX-TP Travoprost intracanalicular inserts reguiring
water content determination.

Note:s This test method was validated per TP-1332/TR-1297 Method validation for
Optimized Water Content Determination of Travoprost Intracanalicular Depots

Pratocol/Report
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3.0 REFERENCED DOCUMENTS
Document Number Title
50P-10050 Balances
SOP-10053 Gloveboxes
3 SOP-10080 Metrohm Karl Fischer Coulometer with 874 Oven Samiple
Processor using Tiamo software.
TP-1332 Method Validation for Optimized Water Content Determination of
Travoprost Intracanalicular Depols Protocol
TR-1297 Method validation for Optimized Water Content Betermination of
10 Travoprost Intracanalicular Depots Report

4.8 REAGENTS, MATERIALS, AND EQUIPMENT

Hydranal Water Standard - KF Gven 140-160°C

4.1.1 Reference Standard. The exact water % is specified on the Certificate of
15 Analysis {Coa) for sach lat.

Reagents

4.2.1 Hydranal Coulomat AG Oven Anolvie

Materials

4.3.1 Molecular Sieves, 0.3nm (VWR P/N BM-MX1583D-1 or equivalent)
20 4.3.2 Magnetic stir bar

4.3.3 Crimpears

4.3.4 20mm vials Karl Fischer Vials with septa crimp caps

Equipment

4.4.1 Analytical balance

25 4.4.2 Portable glove box with regulated nitrogen gas supply
4.4.3 Flow meter, in fine beltween reguiated nitrogen supply and glove box.
4.4.4  Karl Fischer Coulometric Titrator equipped with an oven sampla
processor {autosampler) and Dosing bottle top dispenser.
4.45  Karl Fischer Coulometric Titrator with Tiamo software

30

5.0 EQUIPMENT SET-UP

Set up the portable glovebox per SOP-10053 Gloveboxes. Ensure flow mater is

sitting vertically and securaly, Open the valve on the flow meter fully by rotating

dial counter-clockwise untit a soff stop is achieved. Open the valve on regulated
35 nitrogen supply and adjust the regulators, if necessary, to achieve a nitrcgen flow

with at least ~2-3 psi. This is “full flow” nitrogen. Purge the glovebox at full flow for

at least 30 minutes.

Refer to SOP-10080 Kad Fischer Covlometer with 874 Dven Sampie Processor

using Tiamo Software for instrument set up and analysis procedurs,
40

5.0 BLANK PREFARATION

Benchiop Blank preparation — perform in triplicate (n=3) - Systemn Suitability

Blanks

6.1.1 Equilibrate an empty vial on benchtop conditions for at least 30 minutes.
45 6.1.2 Crimp seal the empty vial prior to standard preparation.

6.1.3 Place vial in the autosampler.

6.1.4 Analyze blanks for water content according to Section 8.0,

Glovebox Blank preparation - perform in triplicate (n=3} - Sample Blanks

6.2.1 Equilibrate an ampty vial under full flow nitrogen for at lsast 30 minutes,
50 6.2.2 Crimp seal the emptly vial prior to sample preparation.

6.2.3 Place vial in the autosampler.

£.2.4 Analyze blanks for watar content according to Section 9.0,

38
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7.8 STANDARD PREPARATION

Water standard preparation — perform in triplicate (n=3)

7.1.1 Equilibrate an empty vial on benchiop conditions for at least 30 minutes,

7.1.2 Weigh 50.0 + 5.0 mg of Hydranal water standard with an analytical

balance per SOP-10050 Falsnces, directly into a vial that has been equilibrated at benchtop conditions for at least 20
minutes,

7.1.3 Record the exact weight and water content {from CoA) of the standard in the Tiamo software on the
appropriate lines.

7.1.4 Crimp seal the vial and place it in the autesampler.

7.1.5 Analyze standards for water content according o Section 6.0,

Bracket standard preparation

7.2.2 Equilibrate an empty vial on benchtop conditions for at least 30 minutes.

7.2.2 Weigh 50.0 % 5.0 mg of Hydranal water standard with an anabytical balance per 50OP-10050, directly into a
vial that has been equilibrated at benchiop conditions for at least 30 minutes.

7.2.3 Record the exact weight and water content {from CoA} of the standard in the Tiamo software on the
appropriate lines,

7.2.4 Crimp seal the vial and place it in the autosampler.

7.2.5  Analyze standards for water content according to Section 9.0,

8.0 SAMPLE PREPARATIONS

OTX-TP intracanalicular insert sample preparation — Perform in triphicate {n=3)

8.1.1 Equilibrate sample vials and caps under full flow nitrogen for at least 30 minutes.

8.1.3 Place cap loosely on vial and remove from glove box.

8.1.3 Obtain the weight of the emply vial and cap for each sample, ensuring that the vial and cap are kept matched
fogether for duration of sample preparation. Record exact weight.

8.1.4 Replace vial and cap in glove box. Aliow glove box o re-equilibrate under full flow nitrogen for a minimum of
5 minutes,

8.1.5 Just prior to sampile preparation, adjust the dial on the flow meter untit 4 + 1 L/min is reached. This is
achieved by first rotating the dial dockwise until the flow is below 4 L/min, then rolating the dial counter clockwise
back up to 4 L/min. The flow rate is read at the center of the float.

8.1.6 For each sample, reamove cap and place 30 OTX-TP intracanalicular inserts into one vial

8.1.7 Crimp seal cap onko vial.

£.1.8 Remove sealed vial from glove box and obtain weight of vial with insarts. Record exact weight.

8.1.9 Cakulate sample weight:Sample Weight (mg)= Weight of vial with inserds (mg) — Weight of empty vial {mg)
8.1.10 Record the exact weight of the sample in the Tiamo software under the

appropriate sample line.

8.1.11 Place sampie in the aulosampler.

8.1.12 Analvze samples for water content according to Section 9.0

8.1.13 Samples are stable for four hours after preparation under ambient

conditions of the instrument.

8.0 ANALYSIS PROCEDURE

Procedural References

9.1.1 See Figure 1d for a typical Karl Fischer plot of the blank obtained using this procedure.

9.1.2 See Figure e for a typical Karl Fischer piot of the water standard oblained using this procedure.

9.1.3 See Figura 1f for a typical Karl Fischer plot of an OTX-TP sample obtained using this procedure.

9.2 Ensure that the Karl Fischer Titrator with oven sample processor system is set to the following parameters:

39
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aciion TEns

Slop Dl
Fnimam Thrglion Rate 15 i

Note: The KF Blank and System Suitability Blank methods use an extraction time of &0 seconds.
Common Variables

8.3.1 Two common variables are reguired in the Tiamo software to ensure that the proper blank values are applied
o the standard and sample injections. Standards prepared under ambient conditions are corrected for ambient
moisture by preparing blanks under ambient conditions. Samples prepared in the glovebox under nitrogen are
correctad for glovebox maisture by preparing blanks under glovebox conditions.

9311 Csmmor Variable #1 - System Suitability Blank: This common variable features the average blank value for
the three "system suitability blank” injections. This commoen variable value s usad {0 determine the water content
values of the “system suitability standard” and “bracket standard” injections.

8.32.1.2 Common Variable #2 - Samgle Blank: This common variable features the average blank value for the three
“sample blank” injections. This common variable value is used o determine the water content valuss of the sample
injections,

Nota: For a summary of the commaon variables used, ses the table balow:

monticns the Ca

s s Applied o
\\giz* solion

bty Slandands,

SRy
oy Biank

fark nisctings Parformed { W3
Biagk et arfoiTeey Conitions Crvmnon Vetslde Hams | ¥

“Systen Syl Biaw

Covebar “Garpbs Blany” Sargies

Karl Fischer Analysis

9.4.1 Load one previously injected blank vial into the autosampler at position 1 and another into the “condition™
position. These are for system preparation {equilibration). If previously injected blank vials are not available, use
freshiy crimped emply vials, Run system preparation at the start of every run using the "KF System Prep” method in
Tiamo.

Note: If freshly crimped empty vials

9.4.2 Make one injection of each system suitability blank vial (n=3) using the "System Suitability Blank” method in
Tiama.

9.4.3 Make one injection of each water standard vial (n=3) Lsmg the “KF Benchiop Standard” method in Tiamo.
9.4.4 Make one injection of each glovebox sample blank vial {n=3) using the “Sample Blank” method in Tiamo.

S0
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9.4.5 Make one injection of each glovebox sample vial using the "KF Glovebox Sample” method in Tiamo,
5.4.6 As a system check, make an injection of a bracket standard vial after every 15 samples and at the end of the

analysis using the "KF Benchtop Standard” method in Tiamo.

8.5 BExample Injection Sequence:

Visl # Snection MameDoesoriptiom Tiamo Method
1 Hystom Frap Vial KF Syslem Prap
23 Sysiem Sudishly Ban 3 Sslam Sulaily Bl
53 Systam Sulahilly Slandayd 13 BE Henohiop Slargdum
8- Sargds Blank -3 Sampds Blank
T35 Samgdes 15 W isivebor Saogde
28 Eraoket Sandad W& Banching Slanviam

System Suitability Criteria

9.6.1 Calculate the percent relative standard deviation (%RSD) for the water % for the 3 consecutive injections of

the water standards. The RSD of the water % nmwust be less than or equal to 2.0%

8.6.2 The Tiamo Software will calculate the parcent recovery of the water content for the standard injections against

the water content of the CoA.

8.6.2.1 The total average water content percent recovery listed on the third standard must fall in the range of 95.0 —

105.0%.

9.6.3 Calculate the recovery of water % for the bracket standard against the total average water content percent for

the three system suitability standards as foliows:

—108.0%.

310.0 SAMPLE CALCULATIONS

The Tiamge software will automatically calculate the water % for cach sample.
10.1.1 Bach sample with a water % value that is less than {<} 1.0%, report as "< 1.0%"

10.1.2 Each sample with a water % value that is greater than or equal 1o () 1.0%, repoit the value to two
decimals. Calculate the mean water 9% for the 3 samples.

10.2.1 If the water % of all 2 samples are less than 1.0%, report mean water % result as "< 1.0%".

10.2.2 If the water % of any sample is greater than or equal to 1.0%, calculate the mean water % using the values

that are > 1.0%. Any values < 1.0% will not be included in the mean water % calculation.

10.2.2.1 Report the mean waler % o one decimal.
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EXAMPLE 3: CLINICAL PHASE 1 STUDY

{00343} A prospective, multi-center, open-label phase 1 study to evaluate the safety, tolerability and
efficacy of OTK-TIC (travoprost) intracameral implant in subjects with primary open-angle glaucoma {OAG) or ocular
hypertension {OHT) was conducted.

Study Obiective

[B00344] The primary study ohiective was {0 assess the safely, tolerability and efficacy of a single dose of
the OTX-TIC (ravoprost) intracameral implant in subjects with primary OAG or OHT.

Study Quitcome Measures

Safely Quicome Measures

[DBO8345] The Investigator graded the case of the injection procedure. The safely cutcome measures were
assessed immediately (within 1 hour) following injection of the implant and continued throughout the study.

Safety evaluations included:

@ Adverse event reporting {Adverse events were assessed to determine f they are procedure related)
® Subject ocular confort assessment

® Investigator global tolerance score

& BCVA

& Sht famp biomicroscopy

® Gonioscopy

® Fundus exam

® Endothelial cell count with specular microscopy
® Pachymebry

@ Anterior segment (AS)-0CT

® Automatic Visual Field

® OCT Optic nerve NFL

& Posterior segment OCT

Efficacy Quicome Measures

[Q00346] The efficacy cutcome measures ware:
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& Diurnal ICP (8 a.m., 10 a.m., 4 p.m.) were checkad at baseling, Day 14 (Visit 5), Day 42 {Visit 7), Day 85
{Visit 8}, Month 4 (Visit 9) and Month 6 (Visit 11).

& In addition, Intraccular pressure at 8 a.m. on the day of injection; Days 3, 7, and 28; and Month 5 (Visit 10}
were checked.
Exploratery Measures

[Q00347] In order to determine if there is sufficiant space in the iridocorneal angle so that the implant may
be safely injected, the Investigator determined the iridocorneal angle size using gonioscopy. A comparison of the
determination of the angle ulilizing AS-OCT read by a masked reading center served as an exploratory endpoint.

Study Besign

[O08348] This was a multicenter, open {abel, Phasa 1 dinical study. This study treated 19 subjects in one of
four cohorts:
8 Cohod 1 {15 pg, formuiation 1a, as described in Bxample 1) consisted of 5 subjects each o receive a

single implant to one eye

8 Cohod 2 {26 ug, formuiation 1k, as describad in Example 1) consisted of 4 subiects each {0 receive a
single implant {o one eye,

& Cohort 3 {15 pg, formulation 2, as described in Example 1) consisted of 5 subjects aach to recaive a single
implant to one eye

8 Cohot 4 {5 pg, formulation 3, as described in Example 1) consisted of 5 subijects each o receive a single

implant to one eye

3003487 The subjects were intended o be followed for approximately 7 months (one month washout and 6
months follow-up after injection of the OTX-TIC implant). However, saveral weare followed much longer.

{BOD358] I biological activity was noted or the implant was present at the & month visit, subjects were
followed monthly until thelr IOP is within 10% of their baseline measurement or untll the Investigator believes the
subiect is clinically stable,

Stugy Population

[BO0351] The subjects enrolled in this study had stable primary QAG or OHT in the study eye and were

managed topical medications or were treatment naive, The current IOP lowering medication was stopped at the start
of the screening visit (Visit 1), if applicable. Prior to randomization on Day 1, eligible subjects completed the washout
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period of 4 1o 6 weaks, Subjects were considered stable if the Investigator had not recommended additional IOP
lowering therapy to the subject over the past 8 weeks prior to the screening visit and had shown no evidence of
functionally significant central visual field loss or documented significant progressive field loss within the last year in
either eye based upon the assessment by the Investigator. Following the washout period, eligible subjects had fo have
a basaline IOP as described in the inclusion criteria below. If both evas gualified (i.e., all inclusion and none of the
exciusion criteria are met} then the eye with the highest basefine I0P following the washout pericd was the study eye,
If both eyes gualified AND both eves had the same baseline IOP following the washout period, the right eye was
sefected as the study eye,

Inciusion Criteria

[008352] Individuals of either gendar were eligible for study participation if they:

. Were 18 years of age or older at the time of screening

2. Had a documented diagnosis of OHT, or primary OAG in the study eye

3. Had IOP that was currently contrcliad (as assessed by the Investigator)

4. Had a mean basaline [OP following a 4 to 6 weeks washout period of current therapy (if needed) in the

study eye of:

5. =24 mmHg and <36 mmig at hour O (To) at Baseline Visit 2 (Day () after the washout period, and
8. =22 mmHg at (To +2h)
7. Had open, normal appearing anterior chamber angles in the study eye {as determined by gonioscopy)

sufficient to fit an implant without corneal endothelial cell touch, i.e., an angle of approach 20° or larger according 1o
the Shaffer-Ehienne classification of Grade 3 (20°-35°, scleral spur visible) or Grade 4 (35°-45°, ciliary body is visible)
8. Were able to comply with all study reguiremeants
a. Had provided a written signed informed consent

Exclusion Criteria

000353} Individuals were not eligible for study participation if they:

i. Had closed angle ghaucoma, narrow angle glhaucoma, pseudoexfoliation syndrome, pseudoexfoliation
glaucoma, pigment dispersion or pigmentary glaucoma, glaucoma diagnosis prior {0 15 vears of age, inflammatory,
neovascular or other secondary glaucoma in the study eye

2. Frior history of intracameral implant in the anterior chamber in the study eye

3. Were unwilling to discontinue use of contact lenses prior to pachymetry (3 days) and throughout the entire
study

4, Had a known or suspected allergy and/or hyparsensitivity to 3 prostaglandin (i.e., travoprost), flucrescein or

o any compenent of the study products
5. Had any corneal or other ocular or adnexal abnormalily preventing reliable applanation tonometry of aither
eye

G4
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8. Had a central corngal thickness <480 um or >620 um in either eye {or difference between eyes >70 pm)
7. Had a cup to disc ratio >0.8 (horizontal or vertical measurement) in the study aye as assessed by the
Investigator

8. Had a functionally significant central visual field loss or documented significant progressive fisld loss within

the last year in the study eye based upon the assessment by the Investigator

g. Had active lid or eye disease (i.e., moderate or severe Blepharitis, meibomitis, dry eye disease, ocular
infections (viral or fungal, or recurrent bacterial}, scleritis, uvaitis, or corneal edama, within the previous 3 months in
aither aye

1. Had an endothefial cell count <1,800 cells/mm? and/or had other endothalial abnormalities in the study eve
{based on specular microscopy and confirmed by Central Reading Center)

13, Had an endothelial celf count <1,800 calls/mm? and/or had other endothelial abnormalities in the non-study
aye {(based on specular microscopy and confirmed by Central Reading Center)

12. Had a history of significant ocular trauma within the past sbx months in the study eye

3. Had a history of peripheral ridotormy/iridectomy in the inferior 180° of the iris in the study eve

34, Had any history of bleeding disorder of use of medications which in the Investigator's opinion places at the
subjects at high risk during insertion of the implant

15. Had any ophthalmic surgical procedures (2.¢., glaucoma laser, minimally invasive glaucoma surgery,
refractive surgery) in the study eve within the last 6 months or will reguire ophthalimic surgery during the study
period. Subjects at enrolment or planning to be treated during the study with a CyPass implant were excluded.

16, Had a history of penetrating keratoplasty in the study eye

17, Had proliferative diabetic retinopathy, or have a history of macular edema in either aye

8. Had an uncontrolied systemic disease or a dehilitating disease (&.g., cardiovascular, hypertansion,
uncontrotied diabates, or cystic fibrosis)

19, Had participated in any study involving an investigational drug either in the U.S. or outside the U5, within
{he past 30 days

20. Were an employee of the site that is directly involved in the management, administration, or support of the
study, or were an immaediate family member of the same

2%, Were pragnant at enroliment or breast-feeding or of childbearing potential without the use of adeguate
contraceptive methods during the length of the study

Study Data Collection

[B08354] The study bime and event schedule is presented in Table 8
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Visit Tupe Saseline Visie Postinsernt Egiosii Egioisii Eofioisi Ealowin
e ey Folowiup Dayi7 Dyt Day: 28442 Dayad
e Day 3 £E1 fa1 e davs) (42 days)
trdidayy
Visit Numsbar Visit2 Vistcid Nisiraid Visit s Visit e Visit 7
Informed Consent
Demographic Information
Madical and Ophthalmic History®
Inchision and Sxclusion Criterda N
Concomitant Medication k¢ X X X X
Adverse event assessment X
; X X X X X
Vital Signs (heart vate, blood pressure)
j=ct Qeular Comfort Score ) %X b4 X )
Investigator Globat Tolerance Score X X X
CVA (ETDRS) X X X X
Sit Lamp Biomicroscopy including
Externat Eye Exam X ¥ X X X )
X
Product Visuatization description {via sit
lamp) ¥ X X X ¥
i cp Me;:xsurems:nt by applanation . 3 3 NG % v
{Goldmann) X

Gonigscopy
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Visit Type Seregningt Baseling Vishs Trearion Fost-Insarnt Bl Bl Bl Foliowein
HHn =0 Dav 0{=% davs) DAyl Folowiup Dayi7 Day it Day: 28442 Dayad
Wk : ay:3 {419 {3 dd8e) davs) {2 days)
tedidayy
Visit Nigmber Vigit Visiz2 Visit: Vigita Visit 4.t Visit:s Visit 6 Vighe 7

Fundus Exam ¥e X
Visual Field X
Parchymetry X X
Anterior Segment OCT X
Posteror Segment OCT X
QCT Optic Nerve NFL X
Endothetial Call Count {specislar ¥
ICrOsCopy)
Intracameral Injaction of QTX-TIC X
Urine Pregnancy Test X
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Visik Tyne FelioniuD Ealowin Foliawsin Fiidal Sty visi Foliaisin Foflownn Falloiyiu inschedined
DAy 8BS Mot g Month g MaRt G Month 70 Munthg Month ¢ Vigie
{E2davsy S daye) tEdaysy {7 dnvs) CE3dayey CE3dayey (£7 davs)
Yisit Mumbar ViSiER Vigiog Nistag Vst Mgtz Mgtz VisiEi4

Informed Consent

Demographic
Inforaation

Medical and
Qphthalmic History

Inchision an

Exciusion Criteria
vedadon x X x x X x X X
Adverse event
‘ . ¢ < X
assegsment x X A X A A x
Vital Signs {(heart rat; ¥ v
blacd pressure}
Subject Ccular Comfy
Sc\;urr?]&ht Ccular Com ¥ ¥ X X X X X ¥
Investigator Globat
g v ¢ N " " N v
Tolerance Scors X ’ X X X X X
CVA (ETDRS) X X X X X X X X

9%
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Vs Type Foliguiuy Fotlowsip Foliawsg FinatShdy Vi FoliawUg FoliawUg Followsin Unecheduled
Dayvas Menthid Maathes afol iR Mant 7t Mot g Monv g fiiad
{ETdavs) LS days) CESdaye) (% GayaY C3 dayey C3 dayey (H 5 dave)

Yisit Number VISt R Yigitg Visitig VisitiEd Visitiz Visites Visit 14

SHt Lamp
Biomicroscopy . . .
inciuding Extemnal ye X X X X X X X X
Exam

Product
Visualization and . R . "
Description {via siit X X % X % X X A
lamp)

ICP Measurament

Ly applanation X¢d Xo X Xe X X Xe X
{Goldmann}

Gonioscopy X X X X
Fundus Z<am X b X
Visual Feld X X

Pachymetry X X ) X
Anterior Segment N X X ¥

OCT 1( Ay

Posterior Segment <

ocr ’ P X X

G
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Vs Tyne Foliowan Fotowsup Follawsig Fial Sy Vi Follwsig Follwsig Fales Ungcheduled
Dayvas Menthid Maathes afol iR Mant 7t Mot g Monv g fiiad
(it davsy {5 days) S daye) Cadidavs) CE3idaye) CE3idaye) (% davs)

Visitis Visit 4

VisitiE Y

Visit Nimbet VISR Nigit g

OCY Cptic Nerve
NFL X X K

p2s

Endothetial celt
count {speciilar X X X X
microscopy}

Intracamera!
Injection of OTX-TIC
Urine Pregnancy X
st
a: Screening Visit (Visit 1) and Baseline Visit (Day Q) could be combined into one visit for naive treatment subjects.
b Madical and Cphthaimic History.
I Unscheduled Visits: The Invastigator had to determine which assessments nesd {0 be performed based on the reason for the unschaduled visit; not all assessmant nesded o

e performsd

. (B 1 houry, 10 am. {1 hour) and 4 pom. {4 1 hour) at Basaline Visit, Day 14 {Visit 3), Day 42 (Visit 7}, Day 85 {Visit 8}, Month 4 (Visit 9), and
(Visit 14, I necassary), and the Final Visit post-Month 2 {if necessary}.

& Fundus exam at Screening (Visit 1) and 6 month Visit {11) were required to be dilated.
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Study Observations and Procedurss

[B00355] Prior to enroliment in the study, subjects were evaluated o determine potential eligibility. The
Investigator and study staff determined the subject’s willingness and ability to meet the follow-up reguirements. If
the subject desired to participate in the study, written informed consent was ohtained prior to performance of any
study-speacific examinations. Following completion of the screening and baseline evaluations, a determination was
made by the Investigator and study staff as o whether or not the subject has met all the eligibility criteria. If the
subject met the eligibllity criteria and agrees to participate, the subject was enrclied.

[BOD356] A subject was considered enrolled in the study at the fime the subjed signed the informed consent.
Once 3 subject qualifies for the study and is randomized, they had to be foliowad whether or not the subject received
the study assigned treatment.

{BO8357] If the injection of the OTX-TIC implant was unsuccessful, record the reason for injection failure on
the eCRF as an injection fallure and not as an AE; and the subjects were followed as long as medically appropriate.

Screen Failures

[BO0358] Subjects who were enrglied, i.e., have signed the Informed Consent Form, but were determined o
be ineligible during the screening assessments or at the Baseline visit but prior 1o treatment with OTX-TIC, were
considered screen failures, were 10 be withdrawn from the study, and wera not reguired additional study follow-up

visits. The reason(s) for the screening failure were recorded in the eCRF.

[Q00358] If subjects who failed eligibility criteria experience an AE during the Screening or Basaline visits,

they were foliowed unlil the AE is resolved or stabilized.
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Subiect Withdrawal

[Q00360] All subjects treated in the study weare required to adhere to the follow-up schedule as described in
this protocat.

800361} Subjects could withdraw from the clinical study at any time for any reason without jecpardy or
prejudice and without compromising thelr clinical care by the Investigator. The Investigator also had the right to
withdraw subjects from the irial in the event of an intercurrent iliness, AE, protocol viclation and/or administrative
123500,

[O08362] For any subject who withdrew thelr consent following treatment, to the axtent possible, the
reason{s} for withdrawal were documented on the End of Study eCRF. Subjects were encouraged, but not required,
o return for removal of the intracameral implant (if i has been placed) prior to withdrawing from the study.

[Q00363] If the withdrawal from the study is a result of an AE, or death, an AE Form was also completed. If
a subject was withdrawn from the study as a result of an AE, every attempt would have been made by the

Investigator to follow the subject until the AE has resolved or stabilized.

[B08364] Every attempt was made to contact subjects who are non-compliant or lost to follow-up and such

attermpts were documented in the subject’s study record.

{oon3ss] Sulyjects who withdrew from the study after receiving the OTX-TIC (fravoprost) intracameral
implant were not replaced,

Product Malfunctions

[008366] Al malfunctions of the OTX-TIC (Travoprost) intracameral implant injector were be documented on
the appropriate eCRF and reported to Qcular Therapeutix within 24 hours. Ocular Therapeutix advised how the

intracameral implant was returned for analysis. The incidence of malfunctions will be included in the final analysis,
Point of Treatmeant

{BON367] Onice a subject has been deberminad 1o be aligible for participation in the study and has completed
all screening assessments, including the washout period, the Investigator confirmed eligibility prior 1o treatment.

[BO0368] This study treated 19 subjects (=5 subjects per cohort) at one of four possible cohorts: 15 ug
{formuiation 18 as described in Example 1}, 26 pg (formulation 1b as descaribed in Example 1), 15 g

g
(formulation 2 as described in Example 1), and 5 pg {(formulation 3 a s described in Example 1).
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{B003692] Subjects could have only 1 eve treated with OTX-TIC as part of this study; that eye was designatad
as the study eye SE. If both eves qualify for study enlyy, the SE was selected on the basis of the eye with the
highest IOP after the protocol describad washout period. If both eyes had the same [OP after the washout periad,
the right eye was chosen as the SE,

{00370 The Data Safety Monitoring Commitiee (DSMO) reviewed safely data from Cohort 1 prior o
anrolfiment of any subject into Cohort 2.

{800371] Cohort 1 was fully enrcled, and all safety and tolerability data of OTX-TIC for each subject in
Cohort 3 (minimum foliow up data for two weeks) was assassed prior to any subject entering Cohort 2. Dose
ascatation 1o Cohort 2 were based on the recommendation of the DSMC and determined by the medical monitor
(MM} or the Sponsor.

(800372} Cohorts 3 and 4 were inifiated in paraliel as cohort 4 is a lower dose and the implant fasts for a
shorter duration than the doses studiad in Cohorts 1, 2 and 3.

{08373} In the avent that one dose Himiting toxicity (DLT) was identified in the Cohort 2 dose group,
enroliment continued; however, if ancther DLT were identified, the previous (lower-Cohort 1) dose was declared as

the MTD. However, there were no MTDs,

{B08374] Tha contralateral eve, designated as the non-study aye (NSE), if needed, was treated with
Travatan Z (if not contraindicaled). The treatment of the NSE remained consistent for the duration of the study. All

ocular assessments were done on hoth ayes at all visits.
Concomitant Medications

[QOB375] The use of any concurrent ophthalmic medications and systemic medications, prescription or over-
the-counter, fron up to 3 vears prior to the Screening Visit, had to be recorded on the subject’s medical records and
corresponding eCRF along with the reason the madication was taken, starting at the Screening Visit through the end
of the study. The use of any herbal or vitamin supplements and any dilation and other standard of care drops used
for the ophthalmic assessments including I0OP measurement and the insertion procedure {i.e., betadine or topical

anesthelic) were not recorded, except for the antibiotics, NSAIDs or steroids.

{00376} The following restrictions related to medications and treatments applied:
® Topical or systemic ocular hypotensive medications weare not {o be used for the duration of the study with

the exception of the study treatment. The washout period for medications between the Screening and Basaline Visit
(Visit 2, Day 0) for subjects currently taking prostaglandin analogues for QAG/OHT, was approximately 4 to 6 weeks,
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8 Note: A subject’s current ocular hypertensive medication could be substituted with one requiring a shorter
washout pericd to minimize the potential risk 1o the subject due to IOP elevation during the washout period. (For
exampie, 3 subject currently taking a prostagiandin requiring 3 4 10 © weeks of washout could instead, be plxced on
a carbonic anhydrase inhibitor for 3 weeks, then allow the wash out of the carbonic anhydrase inhibitor for one week
before inclusion into the study at Visit 2 {Day 0).

® Systemic beta blockers were allowed, but any initlation of or alterations in systemic regimen of beta-blocker
containing medications from 8 weeks prior {0 screening through the final study visit was excluded.

® Use of short-term inhaled {using mouthpisce), local injection, nasal, and topical dermal steroids were
allowed and were to ba recorded in the eCRF iF used.

® Any medication or substance administered by any route and used on a chronic basis that has not been on a
stable dose for 8 weeks prior 1o Screening.

® Non-diagnostic topical ophthalmic solutions {other than the study treatment) could not be used from
Baseline Visit through the duration of the study. Note: Use of artificial tears or ocular lubricants were 10 be avoidead
but if necessary, intermitient use could be aliowed.

& Contact lenses were not to ba used at any point during the study after the Screening Visit, In addition,
contact lens wear had to be discontinued prior to pachymetry a minimum of 3 days.

Rescue Therapy

{00377} If at any point in the study, the [nvestigator determined that the IOP was not adequately
controfied, IOP-owering drops were provided as rescue therapy at the Investigator’s discretion to ensure the
subject’s safely. The IOP lowering medication was recorded on the appropriate eCRF,

Study Assessments

Screening Evaluations: up to 4 to 6 Weeks Prior to Basaline Visit

{BO8378] At the screening visit, the subject's eligibility for study participation was determined by checking all
inclusion and exclusion Criteria as specified above, respectively. If a subject falled one of the inclusion or exclusion

criteria the subject was a screening failure and no further assessments wera done.

{08379} Details of the procedures for these assessments can be found in below and both eves were
evaluated at every visit. The following assessment was performed as per the reading center study manual; AS-OCT,
OCT oplic nerve NFL, posterior segment OCT, endothelial cell count.
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{BO0380] The following procedures and assessments were completed within 38 maximum of 4 10 6 weeks
prior to haseline Visit 2 {(Day 0). Pupil dilation was 10 be conducked after the completion of the last I0OP measurement
of the day.

{00038} Sereening Visit (Visit 1, up to 4 {o 6 weeks)

* Obtain writhen informed consent

s Demographic information 10 include age, gender, race, ethnicity

® Medical and ophthalmic history including interventions

® Inclusion and exclusion criteria

® Prior and concomitant medications and procedures

® Vital signs (blood pressure, and heat rate)

® BCVA

® Shit Lamp biomicroscopy (induding external eye exam)

® [OP measurement by applanation (Goldmann) tonometry

» Gonioscopy

& Dilated fundus exam

s Visual figld

® Pachymeatry {contact lens wear must be discontinued 3 days price to pachyvmetry)
® Posterior segment OCT

® QCT oplic narve NFL

® Endothelial cell count (specular microscopy confirmed by Central Reading Center)
® Urine pregnancy test: if female of childbearing potential, subject had to utilize relisble contracepltive

methods for the duration of the study as judged by the Investigator, and had {0 have a negative urine pregnancy
fest

® At the end of the streening Visit 1 potentially eligible subjects were instructed to start washout from current
IOP lowering medications

[Q00382] Note: For subjects with stable primary OAG or OHT not previously on IOP lowering medication prior
{0 enrofiment, screening visit and baseline visit could be combined into one single visit.

[BOD383] For screening failures due o reasons that are expected 1o be temporary, the sponsor was o be
contacted, and one re-screening visit potentially could be conducted. Subjects who are ra-screenad were givern 3 new
subject number and needed to have all streening procedures repeated (including signing of a new Informed Consent
Form).
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{B00384] For eligible subjects, all information has to be recorded in the subject’s eCRF. For subjects who did
not meet the efigibility criteria, the minimum information 1o be recorded in the eCRF were the following: date of
screening, subject number and reason for screaning fallure,

Bascline Visit {Visit 2, Day &, -4 davs}

[BOB385] The following assessmeants were performead on hoth ayes, I0P meaasurements taken on Day 0 weare

the baseline IOP measurements.

{000386] At 8 am. (Yo

@

Inclusion and exclusion criteria confirmation

® Concomitant madications

® Adverse event assessment

® BCVA

® Sit lamp biomicroscopy, induding external eye exam

® 0P

® Fundus exam

® Anterior segment OCT

000387} At 10 a.m, (T2 hrsy and 4 poam. (To+8 hrs)

® IOP measurement by applanation {Goldmann) Tonomeatry

{BO0388] NOTE: All IOP measuraments had to be conducted within £60 minutes of the required time and

had to be conducted al approximately the same time at each of the follow-up visits. I0P were measured using a 2-
person masked reading method.

Intracameral Injfection Bay, Visit 3 (Ray 1)

Assassments Performed Prior To Procedure

{BOD389] Tha following procedures and assessments were performed prior to treatment:
® Review of concomitant medications and proceduras

® Adverse events {prior to injection)

® Vital signs (heart rate and blood pressure)

® Subject Ocular Comfort Score

® Investigator Gicbal Tolerance Score
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® BCVA
® Shit Lamp biomicroscopy, including external eve exam
® IOP by applanation (Goldmann) tonometry at § a.m. only. IOP measurament had to be conducted within +

60 min of the required time,

Treatment with CTX-TIC Intracameral Implant

{B003%8]) After all evaluations were completed, the study drug treabment (OTX-TIC implant) assigned to the
subject was administered by the Investigator and study staff according to the procedure recommended in the Study
Manual, The Investigator recorded the ease of injection procedure.

(0083913 If both eyes were eligible (i.e., alt inclusion and none of the exclusion riteria were met) the study
eye had to be selected as described above. The contralateral eye, designatad as the non-study eve (NSE), if neaded,
was treated with Travalan Z (if not contraindicated). The treatment of the NSE had to remain consistent for the
duration of the study.

[808392] At approximately 1 hour post- injection and prior to discharge from the visit the Investigator and
study staff were responsible for the following:

® The Investigator confirmed the proper placement of the ODX-TIC (ravoprost) infracameral implant,

® Whenever possible, the Investigator documented the presance of the intracameral implant with a slit famp
photograph

® Adverse events {post-injection)

® Subject Coular Comfort Assessment

® Investigator Global Tolerance Assessment

Discharge Instructions

{08393} Subjects were instructed to refrain from rubbing their eyes and to contact the Investigator in the
event that they experiance excessive pain, excessive discomfort, eva radness, change in vision, or loss of vision.

[B08394] Standard post-ocular injection breatment included topical broad spectrum antibiolic drops and
fopical steroids up 1o four times a day for a week, at the Investigator's discretion,

Follow-up Assessments:

Visit 4 (Day 3, -1 dav}
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{B08395] Thea following were performed on both eyes of each subject by the Investigator and study staff, at
8 a.m. only:
® Concomitant medications and procedures
® Adverse avents
5 s Subject Ocular Comfort Assassment
® Investigator Global Tolerance Score
® BCVA
® Sit famp biomicrascopy, including external eya exam
® Product visualization and description (via slit lamp;}
16 s 0P measurement
Visit 4.1 (Dav 7, £ 1 day)
{BOD386] Thea following were performed on both eyes of each subject by the Investigator and study staff, at
€ a.m. only:
® Concomitant medications and procedures
15 s Adverss events
® Subject ocular comfort
® Investigator Global Tolerance Score
® BCVA
® Shit lamp biomicroscopy, including external eye exam
20 . Product visualization and description {via slit lamp}
® [OP measurament
Visit B (Day 14, & 1 dav)
0083971 The following were performad in both eyes:
[000398] At B a.m. (To)
25 e Concomitant medications
® Addverse avents
s Subject ocular comfort
® Investigator Global Tolerance Score
® BOVA
30 . Shit lamp biomicroscopy, including axternal eve exam
® Product visualization and description (via slit lamp)

e
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®

IOP measurement

[G003989] Ab 10 a.m. (Tot+2h) and 4 pm. {To+8hR)

®

{G00400]
fa.m. ony:

IOP measurement.

Visit 6 (Day 28, £ 2 days)

Concomitant medications and procedures

Adverse avents

Subject ocular comfort

Investigator Global Tolerance Score

BCVA

Skt lamp biomicroscopy, including external eye exam
Froduct visualization and description (via slit lamp)

IOP measurement

Visit 7 (Day 42, + 2 days)

(0004013 The following were performed in both ayes:

[008402] AE 8 am. (Tg)

Concomitant medications

Adverse evants

Subject ocular comfort

Investigator Global Tolerance Score

BCVA

Shit lamp biomicroscopy, including external ave exam
Product visualization and description {via shit lamp)
IOF measurament

Pachvinelry

{G00483]) AL 1D a.m, (Tot2h) and 4 p.m. (To+8h)

110
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The following were performad on both eyes of each subject by the Investigator and study staff, af
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& IOP measurament.
Visit 8 (Day 85, & 2 days)
0004041 The following were performed in both eyes during the study visit, at 8am. (Tol:
® Concomitant medications
5 . Adverse events

® Subject ocular comfort
® Investigator Global Tolerance Score
® BOVA
® Sit lamp biomicroscopy, including external eye exam

1 e Product visualization and description (via slit lamp)
s IOP measurement
® Gonioscopy
® Fundus exam
» Pachymelry

15 - Anterior Segment OCT
® Posterior Segment OCT
® OCT Optic Nerve NFL
® Endothelial Cell Count (specular microscopy confirmed by Central Reading Center)
{000405] At 10 aum. (To+2h) and 4 p.m. (To+8h)

20 e IOP measurement,

Visit 8 (Day 85, £ 2 days}

{B00406] The following were performad in both eyes during the study visit, 3t 8 a.m. (To):
® Concomitant medications
I Adverse events

25 s Subject ocular comfort
® Investigator Global Tolerance Score
® BCvA
° Slit lamp blomicroscopy, including external ave exam
® Product visualization and descriplion {via slit famp)

11 A IOF measurament
® Gonioscopy
® Fundus exam

11l
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® Pachymetry
® Anterior Segment OCT
® Postarior Segment OCT
s OCT Optic Nerve NFL
5 ® Endothelial Cell Count {specular microscopy confirmed by Central Reading Center)
[G00487] AE 10 a.m. (To+2h) and 4 pom (T4 8h)
® IOP measurement

Visit @ (Month 4, % 3 days)

{000408] The following were performead in both eyes:
10 {000409] At 8 a.m. (To)

» Concomitant medications

® Adverse avents

® Subject ocular comfort

® Investigator Global Tolerance Score
13 ® BCVA

® Shit larnp biomicroscopy, indluding external eye exam

® Product visualization and description {via slit lamp)

® IOP measurement

[O00410] AL 10 3.m. (To+2h) and 4 pom. {To+8h)
e IOF measurament,

Visit 10 {Month 5, 3 3 davys)

{80041} The following were performed on both eyes of each subject by the Investigator and study staff, at
g a.m. only:
® Concomitant medications and procedures
25 . Adverse avents
® Subject ocular comfort
® Investigator Global Tolerance Score
s BCVA
® St famp biomicroscopy, including external aye exam
30 . Product visualization and description (via slit lamp)
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® IOP measurement
Final Study Visit: Visit 11 (Month &, & 3 davs)
[O00412]) The following were performed on both eyes:
000413} AE 8 anm. (To)
@ Concomitant medications
® Adverse evants
® Vital signs (heart rate and blood pressure)
® Subject ocular comfort
° Investigator Global Tolerance Score
s BCVA
® Shit lamp biomicroscopy, including external eye exam
® Product visualization and description {via slit lanmp}
e IOP measurament
® Goniascopy
s Difated Fundus exam
® Visuai Field
® Pachymetry
° Antarior Segment OCT
- Posterior Segment OCT
® OCT Optic Nerve NFL
® Endothelial Cell Count (specular microscopy confirmed by Central Reading Center)
® Urine pragnancy test (if applicable)
0004147 At 10 a.m. (Tp+2h) and 4 pom. (To+8h)
® IOP measurement
{80045} If bictogical activity is noted or the implant is present at the & month visit, subjects were followed

monthly until their I0P is within 10% of their baseline measurement or untit the Investigator believed the subjectis
clinically stable {see below). For alf visits beyond Month 9, the same schedule of assessments had to be followed as
{hat delineated for Month 7 {see below). If remnant microspheres are observed at Month 12, then subjects were
followed at the discretion of the Investigator. The Final Study Visit should follow the Visit 11 assessments.
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[Q00416] If necessary, the following warea performed on both eyes of each subject by the Investigator and
study staff, at §a.m. only”

® Concomitant medications and procedures

® Adverse events

s Subiject ocular comfort

® Investigator Global Tolerance Score

s BOVA

® Sit lamp biomicroscopy, including external eye exam
- Product visualization and description (via slit lamp)

® IOP measuremant

{B00417] If necessary, the folliowing ware performed during the study visilz
® Concomitant medications

® Adverse events

s Subiect ocular comfort

® Investigator Global Tolerance Score

« BOVA

® Sit lamp biomicroscopy, including external eye exam
« Product visualization and description (via slit famp)

® IOP measuremant

« Gonioscopy

® Fundus exam

e Pachymatry

® Anterior Segment OCT

e Posterior Segment OCT

s OCT Optic Nerve NFL

° Endothelial Call Count (specular microscopy confirmed by Central Reading Center)
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{800418] At 10 a.m. {Tor2h) and 4 p.m. (To+8h)
s IOP measurament
Unscheduled Visit
{00419 An unscheduled visit could occur at any time that the Investigator decides it was necessary {0 see

the subject outside of the study visit windows, As many of these visits as necessary could be schaduled. The
axaminations and assessments were at the Investigator's discretion based on the reason for the visit, For example, if
thera was evidence of clinical corneal edema then the assessments had to include an AS-OCT.

[Q00420] Any unscheduled visits ware racorded on the “unscheduled” visit alectronic Case Report Form with
ihe reason for the visit,

Adverse Events

800421} Throughout the course of the study, all efforls were made o remain alert to possible AEs or
untoward findings. If an AE occurs, the first concern was the safely and welfare of the subject. Appropriate medical
intervention was undertaken. Any AES observed by the Investigator or study staff or reporied by the subject,
whether or not ascribed to the study treatment, were recorded on the subject’s Adverse Event eCRF,

{00422} Documentation regarding the AE had o be made as to the nature, date of onset, and date, severity
and refationship fo the study drug, action(s) taken, seriousness, and cutcome of any sign or symplom observed by
the physician or reported by the subject,

{800423] NOTE: Subjects were gqueried for the prasence or absence of the following ocular complainis:
excessive tearing, foreign body sensation, stinging/burning, and iching. Positive responses o these standardized
acular complaint inquirias were 1o be reported as ocular complaints and not as AEs unless the complaint: (1) meels
the criferia of a specific event as listed, (2) is outside of nornal limits, or (3} is associated with dinical sequelae (e.g.,

adverse slit lamp findings).

Definition of an Adverse Event

{800424] An AE is any untoward madical occurrence in a subject or clinical investigation subject administerad

a pharmaceutical product and which does not necessarily have a causal relationship with the freatment.

[O00425] An AE can therefore be any unfavorable and unintended sign {including a clinically significant
abnormal faboratory finding), symptom or disease temporally associated with the use of a medicinal (investigational)
product, whether or not related to the medicinal {investigational} product. Lack of efficacy of an investigational agent
does not constitute an adverse evant.
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[Q00426] An SAE is any untoward medical occurrence that at any dose:
® Results in death
® Is life-threatening

The term Mife-threatening” refers 1o an event in which the subject was at risk of death af the time of the
event; it does not refer {0 an event which hypothetically might have caused death i it were more savera,

® Requires in-patient hospitalization or prolongation of existing hospitalization. Hospitalizations for elective
surgeries do not constitute an SAE.

® Results in persistent or significant disability/incapacity
® Is a congenital abnormality/birth defect
8004277 Medical and scientific judgment had to be exercised in deciding whether other situations had to be

considerad SAES, such as important medical avents that might not be immediately Iife-threatening or result in death
or hospitalization but might jecpardize the subject or might require intervention to pravent one of the cther
outcomeas listed above,

{800428] Examples of such events ara intensive treatment in an emeargancy room or at home for allergic
bronchospasm, blood dyscrasias, neoplasms or convuision that o not resull in hospitalization.

[B800429] An AE that is assessed as 'severe’ should not be confused with a SAE. The term “severe” is often
used to describe the intansity {i.e., severity) of a spadific event (as in mild, moderate, or savers myocardial
infarction}; the event itself, however, may be of relatively minor medical significance (such as a severe headache).
This is not the same as “sericus”, which is based on the outcomea or aclion crileria usually associated with events
that pose a threat to Hife or functioning. Serousness (nol severity) and causality serve as a guide for defining
regulatory reporting obligations.

Severity

LEASAALALA A

{B00430]) Severity of an AE is defined as a qualitative assessment of the degree of inlensity of the AE as
determined by the Investigator or reported o the Investigator by the subject. The assessment of severity is made
rraspective of refationship to the study drug or seriousnass of the event and should be evaluated according to the
following scate:

® Mild Event is noticeable o the subject, but is easily tolerated and does not interfere with the subject’s
daily activities
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® Moderate Event is bothersome, possibly requiring additional therapy, and may interfere with the
subject’s daily activities

° Severe Event is intolerable, necessitates additional therapy or alteration of tharapy, and interferes with the
subziect’s daily activities

[000431] For AEs that change in intensity, the start and stop date of each intensity were to be recorded.

Relationship to Intracameral Implant, or Progcedure

(0004321 For each {S)AE, the treating Investigator had o determine whether the event was related to the
injection procedure or the intracameral implant. In order to do s, the Investigator had 1o determing whether, in
his/her medical judgment, there was a reasonable possibility that the event may have been caused by the
intracameral implant, or the injection procadure.

[Q00433] The following is a guideline which had to be used by the Investgator when assessing the causal
relationship of an ($)AE. The atfribution of causality to the injection procedure or the intracameral implant was
identified in the CRF,

[G00434] No ReELATIONSHIP SUSPECTED This category applies to those (5)AES which, after careful
consideration, are clearly and incontrovertibly due to extranecus causes (disease, environmeant, elc.}; thereis no
reasonable probability that the (SIAE may have been caused by the injection procedure or the intracameral implant.
If the Investigator defermined that the AE is uniikely to be related to the study drug, then this would have been the
appropriate category.

(0004351  Relarionssip SuspeCTeD The following criteria had to be applied in considering inclusion of
an {SJAE in this category:

1} It bears a reascnable temporal relationship to the injection procedure or the presence of the intracameral
implant.

23 It could not be reasonably explained by the known characteristics of the subject’s clinical state,
environmental or foxic factors or other factors {e.g., disease under study, concurrent disease(s) and
concomitant medications) and modes of therapy administered to the subject.

3} It disappears or decraases on removal of the intracameral implant.

4) It follows a known pattern of response to the injection procedure or the intracameral implant,
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{B00436] A suspected AE is any avent for which there is a reasonable possibility that the study drug caused
the AE. "Reasonable possibility” means there is evidence to suggest a causal refationship between the study drug
and tha AE. Types of evidence that would suggest a causal relationship hetween the study drug and the AE include:
a single occurrence of an event that is uncomimon and known 1o be strongly associated with drug exposure; one or
more occurrences of an event that is not commaonly associated with drug exposure, but is ctherwise uncommaon in
the population exposed to the drug {(e.q., tendon ruplure); an aggregate analysis of specific events ohserved in a
clinical trial (such as known consegquences of the underlying disease or condition under investigation or other events
that commonly occur in the study population independent of drug therapy) that indicates those events occur more
frequently in the drug treatment group than in a8 concurrent or historical control group.

Expectadnass

{08437} The expectadness of an {SIAE had to be determined based upon existing safely information about
the study drug using these guidelines:

UREXPECTED An AE or that is not listed in the study protocol, Investigators” Brochure, or prescribing
information for the registered formulation of travoprost (Travatan®) or is not listed at the specificity or severity that
has been observed

EXPECTED An AE that is listed in the study protocol, Investigators’ Brachure, or prescribing information
for travoprost at the specificity and severity that has been observed

[300438] AEs that are mentioned in the Investigators’ Brochure as occurring with a class of drugs or as
anticipatad from the pharmmacological properties of the drug bul are not specifically mentioned as occurring with the

particular drug under investigation are to be considered as expectad.

[300438] The Investigator should inifially classify the expectedness of an AE, but the final classification is
subject to the Medical Monitor's determination.

Clarificabions
DIaGNOsIS
{B004480]) To the extent possible, the event {0 be recorded and reported is the svent diagnosis as opposed
{o the avent signs or symptoms.
HOSPITALIZATION
[0004414] Hospitalization for the eleclive treatiment of 3 pre-existing condition (i.e.; a condition present pricr

o the subject’s signature of the Informed Consent Form) that did not worsen during the study is not considered an
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SAE. Complications that cocur during hospitalization are AEs. If a complication prolongs hospitalization, or meets any
of the other SAE criteria, the complication is an SAE.

Pre-5astinNG CONDITIONS, INCLUDING GLAUCOMA

[300442] Anticipated day-to-day fluctuations of pre-existing condition(s) that do not worsen with respect to

(3]

baseline are not {S)AES.

{00443} Waorsening or progression of glaucoma is considered to be a "iack of efficacy” or "fallure of
axpected pharmacological action”™ per protocol and s already recorded as part of the efficacy assessment and
therefore did not need 1o be recorded as an {SAE.

MEDICAL OR SURGICAL PROCEDURES

10 {00444} In the case of elective medical or surgicat procadures, or pre-study planned meadical or surgical
procedures for pre-existing conditions (i.e.,; 8 condition presant prior to the subject’s signature of the Informed
Consent Form) that did not worsen during the study the condition that leads {o the procedure does not nead 1o be
reported as an (S)AE.

DearH

Pt
(4

[300445] Death is not an SAE; the condition that leads to the death is an SAE,

Abnormal Laboratory Values

[B00446] Abnormal faboratory values that were judged by the Investigator to be clinically significant must be
recorded as an (S)AE. Clinically significant abnormal laboratory findings that were present at baseline and
significantly worsen following the start of the study were also reported as an (S)AE. Investigators were expected to

20 review, sign, date, and make a determination of clinical significance within 24 to 48 hours aftar receiving them.
Timing of ABs

{00447] All AEs observed during the course of this study from the time the subiect signs the Informed
Consent Form, regardiess of severity or relationship to the injection or intracameral implant were recorded on the
appropriate eCRF(s).

25 Procedures for Reporting Adverse Events

[B00448] All AEs that were "Suspectad” and "Unexpedied” were to be reported to Ocular Therapeutix and
the IRB as requirad by the IRB/IEC, local regulations and the governing Health Authorities. Unanticipated events
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were 1o he reported o Salus IRRB within 10 business days of identification of the avent. Sericus Unexpected
Suspected Adverse events were reported to the Food and Drug Administration within 7 days for death and life-
threatening avents; all others within 15 days.

{B0D449] Any Sericus Adverse Event or any severe AE, whether ascribed to the study treatment or not, were
conmunicated within 24 howrs, by fax or phone {0 Ocular Therapeutix. The Investigator had 1o obtain and mainiain
in his/her files all pertinent medical records, information, and medical judgments from colleagues who assisted in the
freatment and follow-up of the subject; provide Ccoular Therapeautix with a complete case history, which includes a
statement as to whether the event was or was not suspacted to be related 1o the use of the study drug; and inform
the IRB/IEC of the AE within the IRB/IEC guidelines for reporting SAES, A written report detailing the event, signed
by the Investigator, had to be submitted {0 the Sponsor within 5 working days. All subjects who experienced an SAE
must be followed until resolution or stabilization of the event and the outcome ware reporied in the (RF,

{B00458] AEs were followed until:

® Resolution of the event, i.e,, retum 1o the baseline value or status or o normal’
- AEs could be determined to have resobved completely or resobved with seguelae

® The Principal Investigator determined, for events that did not end {(e.¢., melastasis), the condition to be

chronic; the evant could be determined o be resobved or resolved with sequelas

® The event had stabilized, i.e., no worsening expected by the Investigator

[B08451] All AEs were documented in the CRFs. For subjects that reach the final schadulad visit {i.e., Visk 11
{Month €]}, an unscheduled visit could be conducted thersafter to follow-up on any AES that the Investigator has nat
deemed o be resolved or stabilized.

STULY OVERSIGHT

Ciata Safety Monitoring Committee (DSMG)

{00452 A DSMC was appointad by the Sponsor to monitor the safely of the study subjects during the
course of the trial. The DSMC was comprised of a panel of independent glaucoma physician experts from the
ophithaimology fiskd. In the safety monitoring role, the DSMC established a charter indluding a mission statement,
operating proceduras, and proposad monitoring criteria for the study, including any supplemantary propesed study
stopping rules in addition {0 the criteria listed in the next section, The DM reviewsad safety data from Cohort 1
prior to enroliment of any subject into Cohort 2; this prior review could not be conducted for Cohorls 3 and 4 as the
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doses for these Cohorbs are less than Cohort 2 and for a shorter duration of therapy then those studied for Cohorts 1
and 2,

[800453] Written minutes of all meetings had o be developed after each DSMC meeting and major
conclusions {i.e., the assessment for study continuation vs. recommendation to stop the study} had to be

documented.
Statistical and Analvtical Plans
[300454] This study is not designed to show statistical significance, therefore, there are no statistical

anaiyses cormpleted. Thare is a general Statistical Plan that will briefly summarize how the data will be presented,
i.e., descriptive statistics, etc.

Determination of Sample Size

[B00455] For this Phase 1 study, no formal sample size calculations have been performed. A sample size of 5
subiects is considered sufficient 1o inform on safiety of the product,

Analysis Datasels

[BOB456] The safely population consistad of all subjects receiving the UTX-TIC implant. All safety and
efficacy analysas were performed on the safety population.
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Demoaraphics and Raseline Data

[Q00457] Subject disposition were presantad, including the number of subjects screenad, enrclied and
treated. The number of sulyects who completed the study and reasons for discontinuation were summarized.

[B00458] Demographic and baselineg characteristics (including disease and medical history) were

surmmarized.

Safetv Analyses

[B08458] Safety was assessed by adversa events, subiect ocular comfort assessment, Investigalor global
folerance score and other ocular-related cutcomes.

3004607 Adverse avents were ¢oded using Medical Dictionary for Regulatory Activities (MedDRA) by system
organ class and preferred term. Separate summaries weara made for adverse avents that are related to the injection

procedure and the intracameral implant. In addition, serious adverse events were summarized.

[300461] Summaries of other safety related outcomes were provided.

Efficacy Analyses

[800462] Efficacy was assessed on diurnal IOP, Measures taken (8 a.m., 10 a.m., 4 p.m.) at baseling, Day 14
(Visit 5, Day 42 (Visit 7), Day 85 (Visit 8), Month 4 {Visit 9}, and Month & (Visit 11} was summarized. IOF was
continued to be measured if biclogical activily is noted at Month 6 (see below). In addition, intraocular pressure at 8
a.iv. on the day of insertion, Days 3, 7 and 28, and Month 5 (Visit 10) was suramarizad.
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Exploratory Analyses

[Q00463] Angle size was assessed by two methods. The Investigator determinad the angle size using
gonioscopy. In addition, angle size utilizing AS-OCT read by a masked reading center was done. Angle size by

method obbained was summarized.

GENERAL INFORMATION

Study Termination

[B00464] Ocular Tharapeutik reserved the right fo discontinue the study at any stage, with suitable wrilten
niotice to the Investigator and the IRB/IEC and other reguiatory authorities as appropriate. Similarly, the Investigator
could withdraw from participation in the study subject to providing written notification to Ocular Therapeulix within
30 days of their intent to withdraw. However, Ocular Therapeutid and the Investigator were bound by thair obligation
o complete the follow-up of subjects already treated in the clinical study. The subjects had to be followed according
o the clinical protocol and information obiained during subject follow-up had to be reported on CRFs.

[B00465] All serious AEs were evaluated and if the Sponsor determines that unreasonable risk to the subject
is possible, the study was teriminated, and all regulating authorities and the participating Investigator(s) were
notified. Termination occurred not later than § working days after the Sponsor makes this determination and not
later than 15 working days after the Sponsor first received notice of the effect.

[BOB466] A terminated investigation could not be resumed without the local research ethics commitise or
requiatory authority approval, as required.

Monitoring

{B00467] The Investigator and the investigating center permit authorized clinical research parsonnal and
clinical study monitors assigned by Ocular Therapeubix [0 review completed CRFs, IRB/IEC decisions, and
Investigator and clinical site records at regular intervals throughout the study. Additionally, subject charts and clinical
records were requested and reviewed so that protocot adherence and source documentation could be verified. T
instances where data protection regulations and/or hospital policies prohibit the direct examination of hospital
racords by the study Sponsor or designee(s), the Investigator cooperated in a system of source data verification with
the Sponsor. Further details of the study monitoring procedures are outlined in a Monitoring Plan.

[0004568] If the Monitor discovers that the Investigator is not complying with the signed Investigator
Agreameant, the investigation plan, or other applicable regulations, or any conditions of approval imposed by the

123



¥4

1

WO 2021/158968 PCT/US2021/016889

reviewing IRB/IEC, the Monitor would have reportad to the Sponsor and take such steps necessary 1o promptly
secure compliance. If compliance cannot be secured, investigational product shipments to the Investigator could
have been be discontinuad and the Investigator's participation in the clinical study was terminated. The Monitor also
had to require such an Investigator to dispose of or retumn the unused product, unless this action would jeopardize
the rights, safety or welfare of a subject.

Retention of Documentation

{BOD469] The Investigator maintains il study related documentation including alf correspondence, records of
financial interest, individual subject records, informead consent. forms, all drug product accountability records, the
protocol with any/all amendments, sl correspondence with and approval from the IRB/IEC, the budget agreement,
{he Investigator agreement, and copies of CRFs for 2 vears affer the lalter of the following dates:

1. The date a marketing application is approved for the drug for the indication for which i is being studied, or

2. The date that the records are no longer required for purposes of supporting an application to a regulatory

agancy.

[O00470] The files may be discarded only upon notification from Ooular Therapeutix. To avoid error, the
Invastigator should contact Ocular Therapeutix before the destruction of any records and reports periaining to the
study o ensure they no longer need to be retained.

Siit Lamp Photographs

{00047 1] The Investigalor captured the proper placement of the OTX-TIC (travoprost) intracameral implant
on Day 1 and at any subsequent visits atter it is injection with a slit lamp photograph. The photographs had to be
identified using the subject number and subject initials and should not contain any identifiers such as the subject’s
name or birth date. The photographs document the continued correct placement of the implant. The photogiaphs
may also be used for raining, advertising or in sciantific conferences, journals or magazines.

COMPLIANCE WITH 00D CLINICAL PRACTICES, ETHICAL CONSIDERATIONS AND ADMINISTRATIVE
ISSYES

(000472} The study was conducted in compliance with the protocel, International Conference on
Harmonization {ICH) Good Cinical Practices (GCP) Guidelines, and consistent with the 1996 version of the
Declaration of Helsink,
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Best Corrected Visual Acuity

[Q00473] Visual Acuity had to be evaluated at the beginning of each study visit prior 1o performing other
fests such as Goldmann tonometry and gonioscopy and prior to pupi dilation (i.e., prior to slit-lamp examination).
Every efforl had to be made 10 have the same BOVA assassor throughout the study period. Visual acuity testing had

1o be done starting with most recent correction.

{00474 BCVA had to be measured using a backlit ETDRS chart such as Precision Vision's or equivalent. It
was recornmended that the site use a backlit, wall-mountad or caster stand ETURS distance eye chart with 3
uminance of 85¢d/m2 set at 4 meters from the subject. A trial lens frame, or phoropter, set at 12.0 mm verlex
distance had to be used to obtain manifest refraction measurements. If possible, final refinement of sphere had o be
done at 4 meters with a trial lens set.

EYE CHARTS

[B800475] All distance visual acuily measurement had {o be made using an iluminator box (or equivalent) set
at 4 meters from the subject. Any subject unable to read at least 20 or more letters on the ETDRS chart at 4 meters
had to be fested at 1 meter according to the instructions provided for 1 meter testing. The flucrescent tubes in the
light box had 1o be checked periodically for proper functioning.

{80047 6] A maximum effort had 1 be made to identify each letter on the chart, When the subject said ha or
she could not read a letter, he or she had o be encouraged 1o guess. If the subject identifies a letter as one of two
letters, he or she had to be askad {0 choose one letter and, if necessary, to guess. When it became evident that no
further meaningful readings can be made, despite encouragement to read or quess, the examiner had o stop the
test for that eye. However, all letters on the last line had to be attempted as letter difficulties vary and the last could
be the only one read comrectly. The number of letlers missed or read incomrechly had 1o be noted.
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LogMAR VISUAL ACUTTY CALCULATIONS

{800477] The fast fine in which a letter is read correctly is takan as the base logMAR raading. To this value
was added the number "N x 0.02" where 'N' represents the total number of lelters missed up to and includad in the
last line read. This tolal sum represents the I0gMAR visual acuity for that eye. For Example: Subjact correctly reads 4
of 5 letters on the 0.2 ling, and 2 of 5 letters on the (.1 line,

Base logMAR ={.1
N (total number of letters incorrect on line 0.2 as well as
0.4 =4
Nx T{T=0.0 = (.08
Base logMAR + (N X T) = 0.1 + 0.08
fogMAR VA = .18
{B00478] BCVA examination had to begin with the right aye (OD). The procedure had 1o be repeated for the

left eye (OS).

I-METER TEST

[B00478] The subject had to sit for the 1-meter test, The avoidance of any head movement forward or
backward was particularly important during this test,

{80048} 8. Shit Lamp Biomicroscopy Bramination

[B00481] The shit beam obsarvations had to be assessed in 3 dark room using the highest lamp voltage, an

aperture of 0.3 mim, an #unvnation angle of 30 degrees and a magnification of 16X,

[008482] The dlinician used a slit lamp to assess the following as normal, abnormal dinically significant or

abnormal not clinically significant:

® External adnexa — Presenca or absence of Hid ervthama, edema or other abnommalities, avaluation of lashes

for scurf or other abnormalities

M Conjunchiva — presence or absence of edema, erythema or other abnormalities
® Iris — presence or absence of stromal or other abnormalities
® Comea - clarity, presence or absence of superficial punctate keratopathy or other abnormalities asses with

flucrescein stain
® Anterior chamber - adequacy of formation depth; cell score and flars count

Py
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{B00483] Explanation/comments had to be provided on the case report form for any abnormal observations.
If a comeal edema was observed, a notation on whether it is general or local should be added.

ANTERIOR CHAMBER CELLS AND FLARE

[300484] Assessmient of anterior chamber cells had to be performed as follows:
® Low ambient fighting
® X1 mm slit beam

® Highest siit lamp voltage

® Hiumination angle of 45 degrees
® High magnification
{00048s] The anterior chamber was examined for the presence of signs of ocular inflammation. Anterior

chamber cell count and flare were graded using the SUN* Working Group grading scheme: Although an antericr
chamber cell grade of "0” is reported as "< 1 cell” in the SUN Working Group grading scheme, it was characterized
as O cells in the field for this study.

{BOD486] Tha anterior chamber el count was assessed as the ackual number of calls countad within the siit
beam of 1.0 mm height and 1.0 mm width described above, if fewer than 16 cells are seen. Only white blood cells
were countad. (Red blood cells and pigment cells were not to be counted). The number of cells counted and the
corresponding grade per the below scale were both recorded in the CRF.

Anterior Chamber Cells Flare

Grade NMumber of Calis in Field Grade Description

G (rave cells, i.e., one cell in & minority

of fislds)
0 0 MNonea
0.5+ 1-5 (irace) i+ Faint
Moderate
1+ 6-15 {celis) 2+

iris and lens detais clear

i
NS
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Marked
2+ 16-25 (calls) 3+
iris and lens details hazy
Intense
3+ 26-50 (celis} 4+
fibrin or plastic aqueous
4+ >50 (celis)

*Standardization of the Uveitis Nomenclature {SUN)

[B00487] If hypopyon is present this had to be noted in the source documents and eCRF,
Pachymetry
{000488] The following procedure was recommended for conducting pachymetry:
[G00489] Central corneat thickness measuremants of each eye were made at the screening visit using an

uitrasonic pachymeter, Measuraments were made after I0P is taken. For ulltrasound probes, the Probe Quality Fackor
hiad to be greater than or equal to 85% (if applicable), With the subject seated and visualizing a consistent fixation
target, position the probe lip on the comea, perpendicular o the corneal suiface, on the visual axis (i.e., centerad on
the pupil). Once the probe tip was positioned properly, a measurement was taken. A fotal of 3 acceptable
measurements, as describad above, had (o be made for 2ach eve, and the 3 measurements wera recorded in
microns. The average of the 2 measurements were calculated to determine subject eligibility.

IOP Measurement

{800490] Goldmann tonometry as the international gold standard for tonometry is quite accurate and
reproducible if proper technigue is used. When performing Goldmann tonomeatry the following procedures had to be
followed:

1 Pre-tonometry procedures: Set tonometar in the correct position and make sure the prismis in the
horizontal position on the slit lamp. Set the tension at 1 mmHg. Use Cobalt filler with slit beam open maxmally with
the angle between the illumination and the microscope at approximately 60 degress.

2. Instill one drop of a topical anesthetic and a moistened fluorescein strip may be lighlly touched against the

farsal conjunctiva of the lower lid of each aye, taking care not to fiood the ocular surface with fluorascein dye.

Alternatively, a drop of topical anesthetic-flucrescein (e.¢., Fluress) solution may be instilied inte the lower
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conjunctival fornb of each eye, taking care not to floed the ocular surface with flucrescein dye. Ask subiject to blink a
few times just prior to tonometry,

3. Place subject in adjustable chair so chin can it comforiably on the ¢lit lamp chin rest and the forebead can
be snug against the forehead bar,

4, Apply tonometer 1o the subject’s eye while subject fooks straight ahead and increase the force of
applanation until the observer sees the inner portion of the two half flucrescein circles are touching. Record pressure
on the case report form.

{00048} IOP measurenment was masked based on the foliowing procedure:

[300482] Measurements was taken by two qualified independent study site personnal using 3 Goldmann
applanation tonometer affixed to a slit lamp with the subject seated. One person adjusted the dial in masked fashion
and a second person read and recorded the value, The subject and siit lamp had {o be adjusted so that the subject's
hiead was firmly positioned on the chin rest and against the forehead rest without leaning forward or straining. Both
ayes were tested, with the right eye preceding the left eve. Each IOP measurement was 1o be recorded.

{B00493] One person (“the measurer”) locked through the binocular viewer of the siit lamp at fow power.
The tension knob was pre-set at 3 fow pressure value (4 t© 6 mmig). The measurer followed the image of the
flucrescein-stained semicircles while he/she slowly rotated the tension knob uniit the inner borders of the flucrescein
rings touchad each other at the midpoint of their pulsation in response o the cardiac cycle. When this image was
reached, the measurer took his/her fingers off the tension kneb and the second person (“the reader”) read and
recorded the IOF reading along with the date and time of day in the source document, thus maintaining 8 masked
IOP reading. Two measurements had {0 be performed, and if the I0P is within 1 mn Hg, the average of the first two
measurements had o be recorded. If the IOP from the first two readings showed a greater than 1 mm Hg
diffarence, a third reading had to be taken and the average of all thres readings recordad. As much as possible, the
same person had o do the [IOP measurement for a subjedt at every visit,

Dilated Fundus Exam

{8004%94] Assessments should be conducted using indirect ophthalmoscopy. 1t is acceptable to perform the
dilated fundus examination without sclerat depression. Each of the following was evaluated and documented as

normal, abnormal clinically significant or abnormal not clinically significant:

Macuia
Peripheral relina

Choroid
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Vitreous

Optic nerve,

{00485} Thea cup to disc {C/D) ralio was also measured. Explanation/comment should be provided on the
case report form for any abnormal pathology.

The following scale was used to define the extent of vitrecus haze:

Absent  Clear view of oplic disc; retinal vessals and nerve fiber layer

Trace  Slight blurrng of optic disc margin and of normal striations and reflex of nerve fiber layer cannot be

visuaiize

1+ Mild blurring of oplic disc margin and slight loss of retinal vessel definition

2+ Moderate blurring of optic disc margin and loss of retinal vesse! definition

3+ Optic nerve head and large vessals visible but borders quite {very) blurry

4+ QOptic nerve head obscured

Gonioscopy

[008496] The following procedure was recommended for conducting gonioscopy:
[800457] Clean and sterilize the front (curved) surface of the goniclens. Apply lubricating fluid o the front

surface. Anassthetize the subject's comea with topical anasthetic. Prepare the shit lamp for viewing through the
goniolens. Gently move the subject's eyelids away from the cornea. Slowly apply the goniolens 1o the ocular suface,
forming suction. Fine-tune the it lamp o optimize the view. The angle can now be viewed by rotating the lens
gently through 360 degrees. Grade the angle based on the Shaffer System as follows. Subjects with a Grade 2 or

lower should be excluded for angle closure glaucoma.

Grade 4 - 450 ko 35% angle wide open
Grade 3 - 35 t0 20° angle wide open
Grade 2 - 200 angle narrow

Grade 1 - <10° angle Extremely narrow
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Slit - 00 angle Narrowed {0 siit

Automated Parimelry
[O00498] The following procedure was recommended for conducting automatad perimelry.

{800489] If the brow is heavy or the upper iid is drogping, tape accordingly. Visual field results must be
raliable {l.e., 33% fxation losses, false positive or false negative errors) or the field should be repeated within two
weaks., Visual field examinations were perforimed, preferably using a Humphrey automated perimetry test {(full
threshold 24-2 program or S5ITA standard or FAST assessment). Preferred equipment is the Humphrey 700 HFA-2
series machines (2.¢., 740 or 750). Visual fields were reported as normal or abnormal and the mean deviation will also

be recorded in decibels (dB).

[BO0500] Begin by testing the right eye. Adjust the chin rest and the table height as needed to achisve
proper alignment as well as to maintain the subject in a comfortable seated position throughout the test. Itis
permissible {0 encourage the subject occasionally if the subject seems {0 be fatigued or losing concentration, and to
alfow the subiect to pausa and rest if necessary. The subject should also be informed that a good time 1o blink is when
the response button is pushed so as not to affect the results of the test. Repeat for the left eye.

Subiectk Ocular Discornfort

[O085014] Subjects wers be asked b grade their comfort level by asking them the following question:
{00502} "On a scale of § o 10, 0 being very coimforiable and 10 being very uncomioriable, bow

forfable does your eye feel af this time?”

[B005083] The examiner recorded the number selected by the subiject on the appropriate Case Report Form.

Investigator Giobal Assessment

[B00504] The Investigator assessed if the implant is well tolerated by the subject judging the glohal
folerance scalke, as follows:

[G08505] 0= very satisfactory, 1 = satisfactory, 2 = not very satisfactory, 3 = unsatisfactory

[BO0506] The examiner recorded the number selected by the subject on the appropriate Case Report Form,
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Investigator Injaction Rating

[G08507] The Investigator will grade the level of aase of injection of the intracameral implant as “easy” (1),
5 “moderate” (2} or “difficult” (3).
[B00508] The Investigator recorded ease of injection procedure on the appropriate Case Report Form,
TUDY RESULY

{00508 All 4 cohorts were fully enrclied: cohort 1 (5 subjects, 15 ug), cohort 2 (4 subiects, 26 ug), and
cohiort 3 (5 subjects, 15 ug formulation 2), cohort 4 (5 subjects, 5 ug formulation 3}

10 {000510] Subjects were followed for 7 months to 22 months (cohorts 1 and 2}, cohort 3 were followed for &
months to 9 months, cohort 4 ware followed for Day 14 to Month 6 (3 subjects still in follow up).
{00511} Fig. 2 depicts the administration schedule {(which has also been described above) for the study eye
and the non-study eye. The treatment of the non-study eye was continued after Month 6 V11, if applicable.

Safety

15 (000512 Figs. 3a to 3d show average pachymelry values of the subiects of cohorts 1 {0 4, respectively.
{B00513]) Figs. 4a to 4¢ show average EEC of the subjacts of cohorts 1 10 4, respectively.
000514} No serious adverse events were reported 1o date. Table 9 below depicts the ocular adverse aevents

reported during the study to date.
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Tabie 8: Ccular adverse events in the study eye (unmonitored data)

Fritis 2 2 1 i <)
Peripheral anterior synechias 3 - - - 3
Corneal Edema - 1 - - 1
Subconjuctival Hemorrhage - - 1 - 1
Flevated IOP 2 2
Tolal AEs per cobort 5 5 4 i i3
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Efficacy

[Q00515] A lowering of intraccular pressure (I0P) could be demonstrated for each subject in each cohort.
Figs. 5a 1o 5d each depict the developments of the mean IOP change from baseline in the study eye and in the non-
study aye for cobors 1 {0 4, respectively.

[G08516] Fig. 6 shows photagraphs of the inserted implant in a subject of cohort 1 from day 1 tomonth 7.
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Abbreviations

Table 10: Abbreviations used in the above description of the clinical study

- PRIV O _ J
APT Active pharmaceutical ingredient
AS-OCT Anterior segnment Optical coherence fomography
BCVA Best corrected visual acuity
CRC Central Reading Center
CRF Case report form
DSMC Data Safety Monitoring Committes
EDTRS Early Treatment Diabetic Retinopathy Study
FDA Food and Drug Administration
GCP Good Clinical Practices
IRB Institutional Review Board
IEC Institutional Ethics Commitlee
0P Intraccular Pressure
NFL Nerve Fiber Laver
QAG Cipen-angle glaucoma
oCY Optical coherence tomography
OHT Ccular hypertension
OTX-TIC OTX-TIC {travoprost) Intracameral Implant
OTX-TP OTX-TP (fravoprost) Inlracanalicular Insert
PAS Peripheral anterior synechia
PEG Polyethylene glveol
PLA Polvlactide
POAG Primary Open Angle Glaucoma
Py Placebo vehicle
SE Study eye
NSE Non-study aye

EXAMPLE 4: SYRINGE USED FOR INIECTING THE IMPLANT

(0005171 A single dose OTX-TIC (ravoprost) Implant is loaded in a 26G (26 pg dose} or 27G (S ug and 15
ug doses) neadie attached o 3 sterile syringe assembly as shown in Figure 7. A wire is inserted in the tip of the
needie to refain the implant in the neadie during shipping and handiling. The syringe assembly containing the drug
product is sealed within a low vapor-transmission pesiable foll-LDPE pouch in a nitrogen envircnment. The terminal
sterilization of the preassembled syringe assembly and final packaged drug product is performed by gamma
rradiation at 3 validated irradiation dose in accordance with 150 11137-2:2013 Sterifization of Health Care Products -
Radiation. The foil pouch provides protection from meisture, oxygen and light, and serves as a sterile barrier for the
OTX-TIC implant.

{B00518] Container integrity and strength are ensured through two primary tests, bubble emission and seal
strength testing. A mininun seal strength of 1.0 bf is required for the foll pouch during in-process and stability
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testing. Additionally, per whale package integrity testing of the foil pouch during shelf fife evaluation, it must
withstand bubble emission while pressurized at 10 £ 2 inches H:0. Use of the bubble emission test to support the
continued capability of container closures to maintain sterlity is permittad by FDA Guidance for Industry: Container
and Closure System Integrity Testing in Liey of Sterility Testing as a Component. of the Stability Protocol for Sterile
Products, February 2008, Drug product packaging and container-closure will be confirmad by stability testing at
refrigerated (2 °C - 8 °C) storage conditions.

{B00519]) The component information is provided in Table 11,

Tabie 11 Container Closure System for OTX-TIC (travoprost) Implant

SRinon anifactineg gL oirfMatana
e Curpd . . Model 1705TLL Gastight Syrings with
50 pb Hamilton Syringe Hamilton Company FTEE Luer-Lock
= o5 _AN { ' T
Hamilion Syringe Lock Chip Proto Labs Inc. Ei;/lggroion RX2530-451118 {Bige Tint
A
SThis AR el el
Uitra; Thin Wall 26G or 27G 72 Nipro Medical Stainless Steel Hypodermic Needle
Needies
0.009" QD Nitinol Wire, 1,777 in

Length Witech Industries, Inc.

0.005" OD Nitinol Wire, 2.00 cm
Length

Ni-Ti Shape Memory Alloy, (Nitinol 55)
Wytech Industries, Inc.

48 GA PET/.C01 WLDPE/ 0007 ALUM
Mangar Indusiries, Inc. F/0007 LDPE/ D02 Peelable Film
{MRMPLK235)

Peelable Foil Pouch
(2.5 X 8.581")

Py
L
on
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FIRST LISY OF ITEMS

A sustained release biodegradable intracameral hydrogel implant comprising travoprost and a polymer
network.

The hvdrogel implant of item 1, wherein the polvmer network comprises a phurality of polyethylene glveol
{PEG) units.

The hydrogel implant of item 1 or 2, wherein the polymer network comprises a plurality of multi-arm PEG
units having from 2 1o 10 arms.

The hydrogel implant of any one of #terns 1 10 3, wherain the polymer nebwork comprises a plurality of mulii-
arm PEG units having from 4 to 10 arms.

The hydrogal implant of any one of tems 1 ko 4, wherein the polymer nebwork comprises a plurality of mulli-
arm PEG units having from 4 {0 8 arms.

The hydrogeal implant of any one of fems 1 t0 5, wherein the polymer network comprises a plurality of muilti-
arrn PEG units having 8 arms,

The hydrogel implant of any one of items 1 10 §, wherein the polvimer network comprises a plurality of multi-
arm PEG units having 4 arms.

The hydrogel implant of any one of items 1 10 5, wherein the polymer network comprises a plurality of multi-
arm PEG units having the formula:

i
[ €9
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whergin n represents an ethylena oxide repeating unit and the wavy lines reprasent the points of repeating
units of the polymer network.

w2

The hydrogel implant of any one of items 1 to &, wherein the polymer natwork is formed by reacting a
purality of polyethviena glyodd (PFEG) units selectad from 482 0K PEG SAZ, 420K FEG SAP, 4320K PEG S5G,
4aZ20K PEG S5, 8a20K PEG SAZ, 8aZ0K PEG SAP, 8a20K PEG SG, 8a20K PEG S5 with one or miore PEG or
Lysina based-amine groups seleckad from 4a20K PEG NH2, 8a20iC PEG NH2, and trilysine, or a salt tharaof,

1. The hydrogel implant of any one of items 1 to 8, wherein the polymer network is formed by reacting 8alsK
PEG-5AZ with trilysine or a salt thereof,

11 The hydrogel implant of any one of tems 1t 10, wherein the polymer network is amorphous.,
12. The hydrogel implant of any one of ftems 1 10 11, wherain the polymer network is semi-Crystalline.
13, The hydrogel implant of any one of tems 1 to 12, wherein the travoprost is homogenously dispersed within

the polymer natwork.
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14.

15,

16,

17,

The hydrogel implant of any one of fems 1 to 13, wherein the travoprost is deliverad to the eye in 3
sustainad manner for a period ranging from about 2 to about 8 months.

The hydrogel implant of any one of tems 1 {0 14, wherein the travoprost is delivered o theeye in a
sustained manner for a period ranging from about 3 to about 7 months.

The hydrogel implant of any one of tlems 1 o 15, whearein the travoprost is defivered to the eye in a
sustained manner for @ period ranging from about 4 to about & months.

The hydrogel implant of any one of items 1 10 16, wherain sustainad release occurs in the aquecus humor,

The hydrogel implant of any one of tems 1 to 17, wherein the ravoprost s microsncapsulabed.

The hydrogel implant of any one of items 1 1o 18, wherein the travoprost s microencapsulated with
poly(lactic-co-glycolic acid) (PLGA) or poly(lactic acid) {PLA), or a combination thereof,

The hydrogel implant of any one of items 1 1o 19, wherain the travoprost is microencapsulated with PLA.

The hydrogel implant of any one of fems 1 to 20, wherein the polymer nebworks is conjugated to
flugrescein.

The hydrogel implant of any one of items 1 {0 21, wherein the implant is designed for implantation near the
corneal endothelial calls,

The hydrogel implant of any one of flems 1 10 21, whearein the mplant is designad for implantation in the
inferior iridocorneal angle.

A method of lowering ocular pressure in a subject in need thereof comprising administering the hydrogel
implant of any one of fams 1 ko 23 to the eye of a subjact.

A method of treating ocular hypertension in a subject in nead thereof comprising administering the hydroget
implant of any one of fams 1 to 23 to the eye of a subjach.

A method of treating glaucoma in a subject in nead thereof comprising administering the hydrogal implant
of any one of items 1 10 23 o the gye of a subject.

The method of item 23, wherein the glaucoma is open angle glaucoma.
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28. The method of any oneg of items 24 o 27, wherain assentially no endothalial damage occurs following
administration of a disclosed implant.
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SECOND LIST OF ITEMS

A method of treating infraccular pressure in a human subject with ocular hypeartension and/or glaucoma for a
period ranging from about 1 to about 24 months such as from about 3 to about § months with one single
travoprost sustained release bicdegradable intracameral implant per eve in nead of freating, the method

comprising per said eye:

Step 1. providing one travoprost sustained release bicdegradable intracameral implant providing
treatment for 3 pariod ranging from about 1 to about 24 month or from about 3 to about 9 months

comprising:

-a biodegradable hydrogel and travoprost particles,

-the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer, and

-the travoprost particles being disparsed within the hydrogel; and

Step 21 inserting the one sustained relegse biodegradable intracameral implant of step 1 into the
anterior segment of said eve to place i within the indocorneal angle of said eye.

The method according to item 1, wherein the travoprost particles are uniformiy dispersed within the hydrogel

The method according (o item 1 or 2, wherein the fravoprost particles have a diameter ranging from 1 to 1580
um determined by sieving or have an average diameter ranging from 1 to 150 um determined by laser

diffraction.

The method according to item 3, wherein the travoprost particles have a diameter ranging from 1 10 100 pm,
200 75 um, 20 to 106 pm, or 20 to 55 pm determined by sieving or have an avarage diameter ranging from

110 100 um, 20 0 75 uim, 20 to 106 ym, or 20 to 55 um determined by laser diffraction.

The method according to any one of the preceding items, wherein the bicdegradable polymer comprises a

polviactide.

The method according to item 5, wherein the polviactide has an acid end group or an ester end group.

The method according to any one of the preceding items, wherein the travoprost particles are a blend of
different types of particles, such as particles in the form of fravoprost intermixed with a first polviactide and
particles in the form of travoprost intermixed with a second pobylactide.

The method of item 7, wherein the first and the second polylactide each have an acid end group.

FE !
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4

15,

The method of item &, wherein the first polylactide hias an inherent viscosity specification ranging from about
0.05 to about less than about 0.5 di/g, or ranging from about 0.35 to about 0.45 di/g.

The meathod of item 8 or 9, wherein the second polylactide has an inherent viscosity specification ranging
from about 0.5 to about 1.7 ¢i/g, or ranging from about 0.6 o about 0.8 di/g.

The method of any one of Hems 7 to 10, whergin the travoprost particles consist of a blend of bwo types of
particles, the first type of particle being in the form of travoprost intermixed with the biodegradable polymer
consisting of the first polvlactide and the saecond type of particle being in the form of travoprost intermixed
with the biodegradable polymer consisting of the second polylactide.

The method according to any one of lems 7 to 13, wherein the intracameral implant does not include a
further polylactide,

The method according to any one of items 1 1o 12, wherein the intracameral implant has an in vitro release
with an average travoprost release ranging from of about 5% to about 85 % with a mean absolute deviation
of at most 5%, or a travoprost release ranging from 65% to 85%, based on the % amount releasad per 70
davs from day 1 1o day 84, when measured at 37°C in PBS at a pH of 7.2 ¢ 7.4 under sink-conditions.

The method according to any one of the preceding items, wherein the implant has an in vitro release with an
average travoprost release ranging from about 300 1o about 200 ng/week with a standard deviation ranging
from 100 to 200 ng/week, wherain the average fravoprost release is basad on the weekly fravoprost release
valuas batween days 7 o 84 excluding post dose day 1 burst when measurad at 37°Cin PBSatapHof 7.2 0
7.4 under sink-conditions; or wherein the weeldy travoprost release ranges front about 10 o about 700 ng,
when measured in a time interval between days 7 o 84 exxluding post dose day 1 burst when measurad at
37°CIn PBS at 3 pH of 7.2 to 7.4 under sink-conditions.

The method of any one of items 7 t0 14, wherein the first and the second polylactide have a mass ratio in the
particle blend of about 1.5:1 to about 1:1.5, or about 1:1.

The method of any one of items 1 to 10, wherein the ravoprost particles are a blend of different types of
particles including particles in the form of fraveprost intermixed with a first polylactide, particles in the form of
ravoprost intermixed a second polylactide and particles in the form of travoprost intermixed with a third
polylactide, wherein each of the polviactides have an acid end group.

The method of item 16, wherain the first pobvlactide has an inherent viscosity specification ranging from about
0.05 to less than about 0.5 di/g, or ranging from about 0.35 o about 0.45 di/g, the second poldylactide has an
inherent viscosity specification ranging from about 0.5 to less than about 0.80 dl/g, or ranging from about 0.6
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18.

19,

o lass than about 0.8 di/g , and the third polviactide has an inherent viscosity specification ranging from
about 0.8 to about 1.7 di/g, or ranging from about 0.8 to about 1.0 di/g.

The method according to item 17, wherein the bicdegradable polymer consists of a blend of three types of
particles, the first type of particle being in the Form of fravoprost intermied with the biodegradable polymer
consisting of the first polyvlactide, and the second type of particles being in the form of ravoprost intermixed
with the bicdegradable polymer consisting of the second polviactide and the third type of particles in the form
of travoprost intermixed with the bicdegradable polymer consisting of the third polviactide.

The method according to item 18, wherein the infracameral implant does not include a further polviactide.

The method according 10 a one of tems 14 to 19, wherein a mass ratic of the first and the second polylactide
in the particle blend is about 2:1 to about 1:2 or about 1:1.6.

The method according to any one of items 14 to 20, wherain 3 mass ratio of the first and the third polylactide
in the particle blend is about 2:1 to about 1:2, or about 1:1.4.

The method according to any one of items 1 {o 21, whearein the intracameral implant has an in vitro release
with an average travoprost release ranging from of about 80% to about 80% with a mean absclute deviation
of at most 5%, or a travoprost refease ranging from 60% to 80%, based on the Ss-amount released per 70
days from day 1 to day 98, when measured at 37°C in PBS at 3 pH of 7.2 to 7.4 under sink-conditions.

The method according to any one of the praceding items, wherein the implant has an in vitro release with an
average fravopiost release ranging from about 800 to about 1100 ng/week with a standard deviation ranging
from 450 to 550 ng/week, wherain the average is based on the weelkdy travoprost release values betwaen
davs 7 10 98 excluding post dose day 1 burst when measured at 37°C in P8BS at a pH of 7.2 to 7.4 under sink-
conditions st; or wherein the weekly travoprost release ranges from about 100 to about 2300 ng, when
measured in a time interval between days 7 10 98 excluding post dose day 1 burst when measured at 37°Cin
PRS at a pH of 7.2 10 7.4 under sink-conditions.

The method according to any one of ems 1 10 10 or 15 to 17, wherain the travoprost particles are a blend of
different types of particles including particles in the form of travoprest intermixed with a first polylactide,
particles in the form of travoprost intermied a second polviactide, particles in the form of travoprost
intermixed with a third polyvlactide and particles in the form of travoprost intermixed with a fourth polvlactide.

The method according to item 24, wherein the first polylactide has an inherent viscosily specification ranging
from about 0.05 to less than about 0.5 di/g, or ranging from about 0.35 to about 0.45 di/g and has an acid
end group, the second polyvlactide has an inherent viscosity specification ranging from about 0.5 to less than
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about 0.80 di/g, or ranging from about 0.6 to less than about 0.8 difg and has an acid end group, the third
polyvlactide has an inherent viscosity specification ranging from about 0.8 1o about 1.7 di/g, or ranging from
about 0.8 to about 1.0 di/g and has an acid end group, and the fourth pobviactide has an inherent viscosity
ranging from about 0.05 0 about 1.7 difg, such as ranging from about D.55 to about 0,75 difg, and has an
aster end group.

The method according 1o any one of items 24 or 25, wherain the travoprost particles consist of a blend of four
type of particles, the first type of parfide being in the form of ravoprost intermixed with the biodegradable
polymer consisting of the first pobylactide, the second type of particles being in the form of travoprost
intermixed with the biodegradable polymer consisting of the second polyvlactide, the third type of particles
being in the form of travoprost intermixed with the bicdagradable polymer consisting of the third polvlactide
and the fourth type of particles being in the form of travoprost infermixed with the bicdegradable polymer
consisting of the fourth polyiactide.

The method according to item 27, wherein the intracameral implant does not include a further polylactide.

The mathod according to any one of items 24 to 27, wherein a mass ratio of the first and the second
polylactide in the particle blend is about 1.25:1 to about 1:1.25 or about 1:1.

The method according to any one of items 24 to 28, wherain 3 mass ratio of the first and the third polvlactide
in the particle blend is about 3:1 to about 1:1, or about 2:1.

The method according to any one of items 24 to 28, wherain 3 mass ratic of the first and the fourth
polytactide in the particle blend is about 1:1 to about 1:3, or about 1:2.5, or aboul 1:2.6

The method according to any one of items 1 to 30, wherein the inlracameral implant has an in vitio release
with an average travoprost release ranging from of about 5% {0 about 15 % with a mean absolute deviation
of at most 3%, or a travoprost refease ranging from 5% to 15%, based on the % amount released per 14
days from day 1 to day 112, when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions.

The method according to any one of the praceding items, wherein the implant has an in vitro release with an
average travoprost release ranging from about 1000 o about 1500 ng/week with a standard deviation
ranging from 100 to 400 ng/week, wherein the average is based on the weekly travoprost release values
between days 7 10 119 excluding post dose day 1 burst when measured at 37°Cin PRS atapHof 7.2107.4
under sink-conditions; or wherein the weakly ravoprost release ranges from about 100 to about 2000 ng,
whean measured in a time interval between days 7 to 119 excluding post dose day 1 burst when measured at
37°Cin PBS at 3 pH of 7.2 to 7.4 under sink-conditions.
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33

34

35,

36.

37.

38.

41.

42.

The mathod according to any one of the preceding items, wherein the implant has an in vitro release with an
average travoprost release ranging from aboul 500 fo about 800 ng/week with a standard deviation ranging
from 150 to 250 ng/week, wherein the average is basad on the weakly ravoprost release values betwean
days 7 to 119 exciuding post dose day 1 burst when measured at 37°C in PES at a pH of 7.2 {0 7.4 under sink
conditions; or wherein the weekly travoprost release rangas from about 100 to about 1500 ng, when
measured in a time interval between days 7 10 119 excluding post dose day 1 burst; when measured at 37°C
in PBS at a pH of 7.2 {0 7.2 under sink conditions.

The mathod according to any one of the preceding items, wherein the mass ratio belween travoprost and the
fotal amount of the bicdegradable polymer in the travoprost particles is about 2:1 to 1:2 or about 0.77:1.

The method according 1o any one of the preceding ems, wherein the content of the biodegradable polymer
with respect to the total weight of the fravoprost sustained release bindegradable intracameral implant is
about 10 wt.-% {0 about 35 wt.-%, or about 23 {0 about 27 wt.-%, or about 12 to about 17 wt.-%, or about
30 to about 35 wi.-9%, or about 25 wt.-%, or about 15 wt.-%%, or about 34 wt.-%.

The mathod according to any one of the preceding items, wherein the travoprost particles consist of
fravoprost and the biodegradable polymer and other pharmaceutically acceptable residual amounts of
manufacturing components.

The method according to any one of the preceding ftems, wherein the travoprost particles are spherical
particles.

The method according to any one of the preceding items, whereain the hydrogel comprises a polymer network
comprising one or more units of polyethylene ghyeol.

The method according to item 38, wherein the polyethviane glycol units are 4- to 10-arm polyethylena ghycol
units, or 8-arm polyethvlene glycol units,

The method according to item 38 or 39, wherein the polymear network is formed by reaching an electrophilic
group-containing multi-arm-polymer pracursor with a nuclecphilic group-containing cross-linking agent.

The method according to item 40, wherain the mulli-anm-polymer precursoer is a 4- 16 10- arm polyethylene
ghycol precursor, or an 8-arm polyethylens glycol precursor.

The method according to item 40 or 41, wherein the electrophilic group is selected from the group consisting
of 3 succinimidylglutarate {SG) group and 3 succinimidylazelate {SAZ) group.
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43.

44,

45.

48,

47.

49,

50.

51,

The method according to any one of items 40 to 42, wherein the mulli-arm polymer pracursor is selected
fromn the group consisting of 8-arm-15K-5G polyethylene glyoot or 8-arm-15K-5AZ polyethyiene glycol.

The meathod according to any one of items 40 to 43, wherein the multi-arm-polymer precursor has a mass
average molecular weight in the range from about 10,000 to about 20,000 Dailtons.

The method according to items, wherein the multi-arm-polymer precursor has a mass average molecular
weight of 15,000x£10% Dalfons.

The method according 1o any one of items 38 o 45, whersin the content of the bicdegradable hydroget with
raspect to the {otal weight of the one sustained release bicdegradable intracameral implant is about 30 to
about 70 wt 9%, or about 32 1o about 37 wt. -, or about 45 to about 55 wt.-%, or about 60 o about 70 wi.-
%, or about 49.3 wt.-% or about 37.5 wt.-% or about 50.1 wt.-% or ahout 68.8 wt.-%.

The method according to any one of ems 40 to 46, wherain the nucleophilic groug-containing crosslinking
agent is an amine.

The method according to any one of tems 40 to 47, wherain the nucleophilic group-containing crosslinking
agent is a small molecule amine with a molecular waight badow 1,000 Da, comprising two or more primary

aliphatic amine groups.

The method according {0 any of Rems 40 {0 49, wherein the nucleophilic group-containing crosslinking agent
& a small melecule amine selectad from the group consisting of dilysine, trifysing, tetralysing,
ethylenediaming, 1,3-diaminopropane, 1,3-diaminopropane, disthvienetriamine, and
rimethythexamethylenadiaming.

The method according to any one of ems 40 to 49, wherain the nucleophilic groug-containing crosslinking
agent is a trilysine.

The method according to item 50, wherein the nucleophilic group-containing crosslinking agent is trilysine
acetate,

The method according to any one of items 40 to 51, wherein the content of the nucleophilic group-containing
crosslinking agent with respect o the tolal waight of the one sustained release biodegradable intracameral
implant is about 1 to about 5 wi.-% or 1 to about 3 wt.-%, or 2 to about 4 wt.-% or 4 to about 5 wit.-%, or
about 3.2 wi.-%, or about 2.3 wi-%, or about 4.3 wi.-%.

The method according o any one of items 49 to 50, wherein the trilysine is labeled with a visualization agent

sefected from the group consisting of a fluorophore such as fluorascain, rhodamine, coumarin, and cyanine.
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54.

55.

57,

60.

61.

62.

83.

64,

65,

68,

The method according to item 53, wherain the nucleophilic group-containing crosslinking agent is fluorescein-
conjugated trilysine.

The method according to item 54, wherain the fluorescein-conjugated trilysing is obtained by reacting trilysine
acetate with N-hydroxysuccinimige (NHS)-flucrescein,

The method according to item 54 or 55, whearein the trilysine is labaled by partial conjugation with the

visualization agent.

The method according to any one of items 53 o 56, wherain the content of the visualization agent with
raspect to the {otal weight of the one sustained release bicdegradable intracameral implant is about 0.1 to

about 0.5 wi-%, or .2 wi.-%, or (.3 wt.-%.

The method according to any one of the preceding itemns, wherein the implant is in 3 dried state prior to

insertion and becomes hydrated once inserted into the aye.

The mathod according (o any one of the preceding items, wherein the implant contains a dose of about 2 ug
o about 30 ug of travoprost.

The method according o any one of items 1 fo 56, whereain the implant contgins a dose of about 5 yg of
fravoprost,

The method according 1o any one of items 1 {0 5§, wherein the implant contains a dose of about 15 yg of
fravoprost.

The method according 1o any one of items 1 to 55, wherein the implant contains a dose of about 26 ug of
fravoprost,

The mathod of any one of the preceding items, wherain the implant is in the form of a fiber.

The method of any one of the preceding tems, wherein the implant is in the form of 3 fiber that has a length
of about 1.0 mm to about 2.5 mim and a diameter of not more than 0.3 mm in #s dried state.

The method of any one of items 1 1o 59, wherein the implant is in the form of a fiber that has an diameter of
0.6 mm or less and a length of 3.0 mm or less in equilibrivm state after 24 hours of hydration in vitro in
phosphate-buffered saline at a pH of 7.4 at 37 °C.

The method of any one of the preceding items, wherein the implant has a total weight of about 20 to ahout
150 pg, or about 70 ug to about 80 ug, oF about 40 pg to about 50 ug, or about 90 pg to 110 ug.
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89.

70.

73.

74.

The method according to any one of the preceding items, wherein the treatment period is about S o about &
months and the travoprost sustained release hiodegradable intracameral implant provides freatment for about
6 10 9 months.

The method according b any one of fems 1 1o 66, wherein the treatment period is 4 1o 7 months and the
fravoprost sustained release biodegradable intracameral implant provides freatment for about 4 to about 7
months.

The method according t any one of items 1 to 65, wherain the trealtment period is about 3 ko about 6
months or is aboul 3 to 4 months and the travoprost sustained release bicdegradable intracameral implant
provides treatmeant about 3 to about 6 months or for 3 1o 4 months.

The mathod according to any one of the preceding items, wherein the treatment period is about 7 £o about 8
months, or about 7 to about 9 months, or about 4 months, or about 5 months, or about &6 months, or about 7
months, or about 8 months, or about 9 months and the travoprost sustained relegse biodegradabla
infracameral implant provides freatment for about 7 10 about 8 months, or about 7 to about 9 months, or
about 4 months, or about 5 months, or about § months, or about 7 months, or about 8 months, or about @

months, raspectively

The method according 1o any one of items 1 to 70, wherein the treatment is continued affer said traatment
period ranging from about 2 to about 12 months or from about 3 to about 9 months by repeating step 1 and
step 2.

The method according 1o item 71, wherein the freatment is conlinuad by repeating steps 1 and 2 uniil no

further treatment is required.

The method according to item 72, wherein the reatment includes a repetiion of steps 1 and 2 once a year,
two times a year, 3 times a vear or four fimes a year in about equal time distances with a travoprost
sustained release biodegradable intracameral implant providing treatment for about 12 months for once a
vear, for about & to about 9 months for 2 times a year ang with a fravoprost sustained release biodegradable
intracameral implant providing treatment for about 3 to about 4 months for 3 times a year or 4 times a year.

The method according to any one of preceding ftems 71 to 73, wherein the first reatment period s about 3
o about 4 months and the ravoprost sustained release biodegradable intracameral implant providing
treatment for about 3 to about 4 months, and the {rsatiment continues with a treatment pericd of about 6 to
about 12 months with a travoprost sustained release bicdegradable intracameral implant providing treatment

for about 6 to about 12 months,
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The mathod according to any one of the preceding items, wherein the treatment is against mild, moderste or
severe open angle glaucoma.

The method according to any one of the preceding ftems, wherein the intraocular pressure is decreased by at
least 4 mmHg, or at lzast 5 mmbg from base line intraocular prassura during the treatmeant period such as
about 2 to about 12 months or about 3 o about 9 months, such as about § months.

The method according 10 any one of the preceding tems, wherain no change of endothelial cell count occurs
in the treated eye during the treatment pariod and/or entire treatment.

The method according to any one of the praceding items, wherein no change of the thickness of the cornea

occurs in the reated eye or during the freatment period and/or entire treatment.

A method of treating intraocular pressure in a human subject with ocular hypertension and/or glaucoma for
a pariod ranging from about 6 to about 12 months such as from about 6 to about 9 months with one single
travoprost sustained release bicdegradable intracameral implant per eve in need of treating, the method
comprising per said eye:

Step 1: providing one bravoprost sustained release bicdegradable inbracameral implant containing 21 to
30 pg travoprost, wherein the implant is in the form of a fiber that has a length of about 1.0 mm o
about 2.5 mm and a diameter of not more than 0.3 mm in s dried state, comprising:

- a biodegradabile hydrogel and travoprost particles,

- the travoprost particles being in the form of travoprost intermixed with a biodegradable polymer,

whersin the travoprost particies contain a blend of four types of particles, the first type of particles
2ing in the form of travoprost intermixed with the biodegradable polymer consisting of a first

polviactide having an inherent viscosity specification ranging from about 0.35 to about (.45 di/g and
having an acid end group; and the second type of particles being in the form of travoprost intermixad
with the bicdegradable polymer consisting of a second polylachide having an inherent viscosity
specification ranging from about 0.6 to less than about 0.8 di/g and having an acid end group,; and the
third type of particles being in the form of travoprost intermixed with the biodegradable polymer
consisting of a third polylactide having an inherent viscosity specification ranging from about 0.8 to
about 1.0 di/g and having an acid end group; and the fourth type of pariicles being in the form of
travoprost intermixed with the biodegradable polymer consisting of a fourth pohvdactide having an
inherent viscosity spacification ranging from about 0.55 {0 0.75 di/g and having an ester end group;
and

149
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the travoprost particles belng dispersed within the hydrogel, wherein the hydrogel comprises a polymer
nebwork being formed by reacting a 8-arm-15K-SAZ polyethyiene glycol with a mass average molecular
weight of 15,000+10% Daltons with trilvsine acetate; and

Step 2@ inserting the one sustained release biodegradable intracameral implant of step 1 into the

anterior segment of said eve to place i within the indocorneal angle of said eye.

280G A method of treating infraccular pressure in a human subject with ocular hypertension and/or glaucoma for

a peried ranging from about € {0 about 12 months such as from about 6 1o about 9 months with one single

fravoprost sustained release biodegradable intracameral implant per eye in nead of treating, the method

comprising per said aye:

10

20

Step 1: providing one travoprost sustained refease biodegradable intracameral implant containing 11 to
20 ug traveprost, wherein the implant is in the form of 3 fiber that has a length of about 1.0 mmto
about 2.5 mm and 3 diameter of not more than 0.3 mm in s dried state, comprising:

a biodegradable hydrogel and ravoprost particles,

the travoprost particies being in the form of ravoprost inkermixed with 2 biodegradable polymer,
whersin the travoprost particle contain a blend of four types of particles, the first type of particles being
in the form of travoprost intermixed with the bicdegradable polymer consisting of a first polylactide
having an inherent viscosity specification ranging from about (.35 to about 0.45 ¢i/g and having an
acid end group; and the second type of particles being in the form of travoprost intermixed with the
biodegradable polymer consisting of a second polyiactide having an inherant viscosity specification
ranging from about 0.6 to less than about C.8 di/g and having an acid end group; and the third type of
particles being in the form of travoprost intermixed with the biodegradable polymer consisting of a third
polviactide having an inherent viscosity specification ranging from about 0.8 to about 1.0 di/g and
having an acid end group; and the fourth type of particies being in the forn of travoprost intermixed
with the biodegradable polymer consisting of a fourth polylactide having an inherent viscosity

specification ranging from about 0.55 to 0.75 di/g and having an ester end group, and

the travoprost particies being dispersed within the hydrogsl, wherain the hydrogel comprises a polviner
nebwork being formed by reacting a 8-arm-15K-5AZ polyethyiens glycol with a mass average molecular
weight of 15,000+10% Daltons with trilysine acetate; and

Step 2: inserting the one sustained release biodegradable intracameral implant of step 1 into the
anterior segment of said eve to place it within the iridocorneal angle of said eye,
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A method of reating intraccular pressure in a human subject with ocular hypertension and/or glaucoma for
a period ranging from about 3 {o about 6 months such as from about 3 to about 4 months with one single
travoprost sustained release biodegradable intracamearal implant per eve in need of treating, the method
comprising per said eve:

Step 1: providing one travoprost sustained release biodegradable intracameral implant containing 11 to
20 yg travoprost, wherain the implant is in the form of a fiber that has a length of about L.0Omm to
aboul 2.5 mm and a diameler of not more than 0.3 mm in its dried state, comprising:

a hiodegradable hydrogel and fravoprost particles,

the travoprost parficies being in the forn of travoprest intermixed with a bicdegradable polymer,
wherein the travoprost particles contain a blend of three types of particles, the first type of particles
being in the form of travoprost intermixed with the biodegradable polymer consisting of a first
polviactide having an inherent viscosity specification ranging from about 0.35 to about 0.45 di/g and
having an acid end group; and the second type of particles being in the form of travoprost intermixed
with the biodegradable polymer consisting of a second polylactide having an inherent viscosity
specification ranging from about 0.6 {o less than about €.8 di/g and having an acid end group; and the
third type of particles being in the form of travoprost intermixed with the biodegradable polymer
consisting of a third polylactide having an inherent viscosity specification ranging from about 0.8 1o
about 1.0 di/g and having an acid end group; and

- the travoprost particles belng dispersed within the hydrogel, wherein the hydrogel comprisas a polymer
network being formed by reacting a 8-arm-15K-5G polyethylene glveol with a mass average molecular
weight of 15,000410% Daltons with irilysine acetate; and

Step 2: inserting the one sustained release bicdegradable intracameral implant of step 1 into the
anterior segment of said eve to place i within the iridocorneal angle of said aye.

A method of treating infraocular pressure in a human subiect with ocular hypertension and/or glaucoma for
a period ranging from about 3 to about & months such as from about 3 o about 4 months with one single
travoprost sustained release biodegradable intracameral implant per eyve in nesd of treating, the method
comprising per said eye:

Step 1: providing one travoprost sustained release biodegradable intracameral implant containing 2 t©
10 pg travoprost, wherain the implant is in the form of a fiber that has a length of about 1.0 mmto
about 2.5 mm and a diameter of not more than 0.2 mm in its dried state, comprising:
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- a bindegradable hydrogel and travoprost particles,

- the fravoprost particles baing in the form of travoprost intermixed with 3 biodegradable polymer,
wherein the travoprost particles contain a blend of two types of particles, the first type of particle being
in the form of travoprost intermixed with the bicdegradable polymer consisting of a first polylactide

[

having an inherent viscosity specification ranging from about (.35 to about 0.45 di/g and having an
acid end group; and the second type of particles baing in the form of travoprost intermixed with the
bindegradable polymer consisting of a second polvlactide having an inherent viscosity specification
ranging from about 0.6 to about 0.2 di/g and having an acid end group; and

the travoprost particles being dispersed within the hydrogel, wherein the hydregel comprises a polymer
10 natwork being formed by reacting a8 Sarm-15K-5G polyethylens glycol with 3 mass average molecular
weight of 15,000410% Daltons with frilysing acetate; and

Step 2: inserting the one sustained release bicdegradable intracameral implant of step 1 into the
anterior segment of said eye to place it within the iridocorneal angle of said eya

&3. A method of treating intraocular pressure in a human subject with ocular hypertension and/or glaucoma for
15 a pericd ranging from about 6 to about 12 months such as from aboul 6 t© about 9 months with one single
travoprost sustained release bicdegradable intracameral implant per eye in need of treating, the method

comprising per said eye:

Step 1: providing one bravoprost sustained release bicdegradable inbracameral implant containing 21 to

30 pg travoprost, wherein the implant is in the form of a fiber that has a length of about L.Omm to
26 about 2.5 mim and a diameter of not more than 0.3 mm in its dried state, comprising a biadegradable

hydrogel and travoprost particies dispersed therein, wherain the intracameral implant has an in vitro

refease with an average travoprost release ranging from of about 5% to about 15 % with a mean

absolute deviation of at most 3%, or a travoprost release ranging from 5% to 15%, based on the %

amount released per 14 days from day 1 to day 112, when measured al 37°Cin PBS atapH of 7.2 (o
25 7.4 under sink-conditions and the hydrogal dissolves within & to 8 months; and

Step 2: inserting the one sustained release biodegradable intracameral implant of step 1 into the
anberior segment of said eye to place it within the irdocorneal angle of said eye.

84, A method of trealing intraocular pressure in @ human subject with ocular hypertension and/or glaucoma for
a period ranging from about 3 to about 6 months such as from about 3 to about 4 months with ong single
30 travoprost sustained release hicdegradable intracameral implant per eye in need of treating, the method
comprising per said eye:
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Step 1: providing one travoprost sustained refease biodegradable intracameral implant containing 11 to
20 ug traveprost, wherein the implant is in the form of a fiber that has a length of about 1.0 mm o
about 2.5 mm and 3 diameter of not more than 0.3 mm in its dried state, comprising a bicdegradable
hydrogel and fravoprost particles dispersed therein, wherein the intracameral implant has an in vilro
release with an average travoprost release ranging from of about 65% to about 85 % with a mean
absolute deviation of at most 5%, or a travoprost release ranging fron 65% o 85%, based on the Y%-
amount released per 70 days from day 1 1o day 84, whan measurad st 37°Cin PBS atapHof 7.2 o
7.4 under sink-congditions and the hydrogel dissolves within 2 t0 4 months; and

Step 2@ inserting the one sustained release biodegradable infracameral implant of step 1 info the
anterior segment of said ave to place it within the iridocorneal angle of said aye.

A method of treating intraccular pressure in a human subject with ooular hypertension and/or glaucoma for

a period ranging from about 3 {o about 6 months such as from about 3 to about 5 months with one single

travoprost sustained release biodegradable intracameral implant per eye in need of treating, the mathod

comprising per said eve:

Step 1: providing one travoprost sustained release biodegradable intracameral implant containing 2 ©
10 yg travoprost, wheraln the implant s in the form of a fiber that has a length of about L.Omm to
aboul 2.5 mm and a diameler of not more than 0.3 mm in its dried state, comprising a biodegradable
hydrogel and travoprost particles dispersed tharein, wherein the intracameral implant has an in vitio
release with an average travoprost release ranging from of about 60% to about 80% with a mean
absolute deviation of at most 5%, or a travoprost release ranging from 60% to 80%, based on the %-
amount released per 70 days from day 1 1o day 98, when measurad at 37°Cin PES atapH of 7.2 o
7.4 under sink-conditions and the hydrogel dissolves within 2 to 4 months; and

Step 2. inserting the one sustained release biodegradable intracameral implant of step 1 into the

anterior segment of said eye 1o place it within the iridocorneal angle of sakd aye.

Travoprost particles made of a mixiure of:

Travoprost and

a bindegradable polymer consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, such as from about 0.35 to about
0.45 di/g,

wherein the mixture contains from about 40 wi.-% to about 50 wt.-%, such as from about 43 wi.-% to

about 45 wit.-% travoprost based on the total mass of the midura,
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Travoprost particles made of a8 mbdure of:

- Travoprost and

- a bindegradable polymear consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about (.5 o less than about G.80 d¥/g, such as ranging from about 0.6 to
less than about 0.80 di/g,

wherain the mixture contains from about 40 wi.-% to about 50 wt.-%, such as more than from about
45 wi.-% to about 47 wt.-% travoprost based on the total mass of the mixture.

Travoprost particles made of a mixiure of:

- Travoprost and

- a bindegradable polymear consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.8 fo about 1.7 di/g, such as ranging from about 0.8 to about 3.0
di/g,

wherain the mixture contains from about 40 wt.-% to about 50 wt.-%, such as from about 41 wit.-% to
about 43 wi-% travoprost based on the total mass of the mixture.

Travoprost particles made of a mixiure of:

Travoprost and

- 2 bindegradable polymer consisting of a polylactides having an ester end group and an inherent
viscosity spacification ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 o
about 0.75 di/g,

wherain the midure contains from about 40 wt.-% to about 50 wit.-%, such as from about 41 wi-% to
about 43 wi-% travoprost based on the total mass of the mixture.

A multiplicity of travoprost particles being formed from a blend of particles of items 86 to 89, such as based
on the total amount of particles about 15 to about 25 wi.-% particles of item 86 and about 15 1o about 25
wt.-% particles of #tern 87 and about 5 10 about 15% of particles of item 88 and about 40 1o about 60 wt.-%
of particles of item 83; or wherein about 15 wi.-% to about 25 wt.-% of the total amount of travoprost is
present in the form of partidles of tem 86 and about 15 wi.-% 1o about 25 wt.-% of the total amount of
travoprost is present in the form of particles of item 87 and about 5 wi.-% 10 about 15 wi-% of the total
amount of travoprost is present in the form of particles of item 88 and about 40 wt.-% 10 about &0 wt.-% of
the total amount of ravoprost is present in the form of particles of ttam 3%,
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A multiplicity of travoprost particles being formed from a blend of particles of items 86 to 88, such based on
the total amount of particles as about 20 to about 35 wi.-% particles of item 86 and about 30 1o about 50
wt.-%% particles of tem 87 and about 25 to about 45 wi.-% of particles of item 38; or wherein about 20 wit.-%
to about 35 wi.-% of the total amount of travoprost is present in the form of particles of temn 86 and about
30 wt.-% to about 50 wt.-% of the total amount of travoprost is presant in the form of particles of item 87,
and about 25 wt.-% to about 45 wi.-% of the tolal amount of travoprost is present in the form of particles of
tem 88,

A multiplicity of travoprost particles belng formed from a blend of particles of items 86 and 87 such as based
on the total amount of partidies about 35 10 about 55 wt.-% particles of #em 86 and about 35 to aboul 55
wit.-%0 particles of fem 87 or wherein about 35 wt.-% o about 55 wt.-% of the total amount of travoprost is
present in the form of particles of #em 86 and about 35 wi.-9% to about 55 wi.-% of the total amount of
ravoprost is present in the form of particles of tem 87,

A multiplicity of travoprost particles being formed from a blend of particies, the particles consisting of a
rabdure of

travoprost;
- a hiodegradabile polymer consisting of polyvlactides having an acid end group, and
- optionally other pharmaceutically acceptable rasidual amounts of manufacturing components

The multiplicity of travoprost particles according to tem 93, wherein the blend of particles is composed of
three types of particles, wherein the three types of particles distinguish from sach other by including
polylactide components having different inherent viscosities.

The mutltiplicity of travoprost particle according to item 94, wherein the three polvlactides have an inherent
viscosity specification ranging from about (.05 to less than about 0.5 di/g, such as about (L35 to about 0.45
di/g; ranging from about 0.5 to less than about 0.80 di/g, such as about 0.6 to less than about 0.8 di/g; and
ranging from about 0.8 to about 1.7, such as about 0.8 to about 1.0 difg, respactively.

The muitiplicity of travoprost particles according to tem 35, wherein the blend of particies is composed of two
types of particles, wherein the two types of particles distinguish from each other by including polylactide
compenents having different inherent viscosities.

The muitiplicity of travoprost particle according to tem 9§, wherein the {wo polylactides have an inherent
viscosity specification ranging from about 0.05 to less than about 0.5 di/g, such as about 0.35 to about 0.45
di/g; and ranging from about 0.5 di/g {0 about 1.7 di/g, such as abiout 0.6 to about 0.8 di/g, respactively.



WO 2021/158968 PCT/US2021/016889

The multiplicity of travoprost particle according 1o any one of items 93 to 97, wherein the parlicles have 3

w0
Ohs

nuntber-/weight-average diameter of 1 fo 100 pm, 20 to 75 um, 20 {o 106 um, and/or 20 {0 55 um,
89, A travoprost sustained release sustained release bicdegradable infracameral implant including

- a multiplicity of travoprost particles according to any one of items 90 to 98; and

(4]

a biodegradable hydrogel,
wherain the multiplicity of travoprost particles are dispersed within the hydrogel.
100, Afravoprost sustained release sustained release bicdegradable infracameral implant including

a biodegradable hydrogel and travoprost particies,

- the travoprost particles belng in the form of travoprost intermixed with a polviactide.

10 - the travoprost particles being dispersed within the hydrogel, wharein the hydrogel comprises a
polymer network being formed by reacting a 28-arm-15K-5G or &arm-15K-8AZ polyethviene ghycol
each having a mass average molecular weight of 15,000+10% Daltons with trilvsine acetate,

101, A method of manufacturing a ravoprost sustained release sustained release bicdegradable intracameral

implant, the method comprising the steps of:

15 a} preparing travoprost particles being in the form of travoprost intermixed with a bicdegradable
polymer,

o) prepaing a precursor mixtura containing hydrogel pracursors and the travoprost particles,

C} cross-inking the precursor mixture using a cross-linkar 1o form a polvimer natwork and to obtain a

hydrogel mixture comprising the polymer network, and
20 d} drying the hydrogel midure to provide the implant.
102, Asustained release biodegradable intracameral implant obtainable by the method according o item 101,

103, A syringe for intracameral injection including the sustained release biodegradable infracameral implant
according to any one of items99, 100 and 102,

104, A method of treating ocular disease in a human subject for a period within 3 to 9 months with one single APL

]
(4]

containing sustained release biodegradable intracameral implant per eye in need of such treatment, the

method comprising per said eye:

Py
(63}
on
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Step 1: providing one APT containing sustained release biodegradable intracameral implant providing
traatment for a period within 3 to S months comprising:

- a biodegradable hydrogel and API particles,
the API particies being dispersed within the hvdrogel; and

Step 2@ inserting the one sustained release biodegradable intracameral implant of step 1 into the
anterior segment of said eve 1o place it within the ridocomeal angle of said eye,

A method according 1o any item or method disclosed herein, wherain the infraocular pressure is decreased by
about 5 to about 7 numHg, or about 7 to about 3 nimHg from basaline intraccular pressure during the
freatment period such as about 2 to about 12 months or about 3 to about 9 months, such as about 6 months
or during continued treatment with repeated administration.

i
(€3]
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THERD LI FITEM

A travoprost sustained release bicdegradable intracameral implant comprising:

- a hiodegradable hydrogel and travoprost particies,

- the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,
wherein the biodegradable polymer comprises a polylactide and

- the fravoprost particles being disparsed within the hydrogel, whergin

the hydrogel comprises @ polymer network comprising one or mora units of polyethyviene glyeol, the polymer
network is formad by reacting an electrophilic group-containing multi-arm-polymer precursor with a
nucleophific group-containing cross-finking agent, the electrophilic group is a succinimidylazelate {SAZ)
group, and the multi-arm polymer precursor is an 8-arm-15K-5AZ polyethylene glveol; and the nucleophilic

group-containing cross-linking agent is a trilysine or a salt thereof,

The travoprost sustained release bicdegradable intracameral implant according to claim 1, wherein the
fravoprost particles conkain PLA 44, PLA 74, PLA 94 and PLA S5,

The travoprost sustained release bicdegradable intracameral implant according to claim 1, wherein the

implant contains a dose of about 15 pg of travoprost.

The travoprost sustained release bindegradable infracameral implant according to daim 1, wherein the

implant contains a dose of about 26 ug of travoprost,

A travoprost sustained release biodegradable intracameral implant comprising:

- a biodegradable hydrogel and travoprost particles,

the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,
wherain the bicdegradable polymer comprises a polviactide and

- the travoprost particles being dispersed within the hydrogel, wherein

the hydrogel comprises a polymer network comprising one or more units of polvethylene ghyeol, the polvmer
network is formed by reacting an electrophilic group-containing multi-arm-polymer precursor with a
nucleophilic group-containing cross-linking agent, the electrophilic group is a succinimidyiglutarate (8G)
group, and the multi-arm polymer precursar is an 8-arm-15K-8G polyethyiena ghveol; and the nucleophilic

group-containing cross-linking agent is a trilysine or a salt thereof,
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The travoprost sustained release bicdegradable intracameral implant according to claim 5, wherein the
fravoprost particles contain PLA 44, PLA 7A, and PLA GA

The travoprost sustained release bindegradable intracameral implant according to daim 5, wherein the
fravoprost particles contain PLA 44 and PLA A,

The travoprost sustained release bicdegradable intracameral implant according to claim 5, wherein the
implant contains a dose of aboutl 15 pg of fravoprost.

The travoprost sustained release bicdegradable intracameral implant according to claim 5, wherein the

implant contains a dose of about 5 g of travoprost.

A method of treating intraccular pressure in a human subject with ccular hypertension and/or glaucoma for
a pariod ranging from about 3 to about 9 months by administering a travoprost sustainad releass
biodegradable intracameral implant comprising:

- & biodegradable hydrogel and travoprost particles,

- the travoprost particles being in the form of travoprost intermixed with a biodegradable
polyimer, wherein the biodegradable polymar comprises a polylactide and the travoprost
particles being dispersed within the hydrogel,

wherain the hydrogel comprises a polymer network comprising one or more units of polysthylene glyeol, the
polymer network is formad by reacting an electrophilic group-containing multi-arm-polymer precursor with a
nucleophilic group-containing cross-inking agent, the electrophilic group is a succinimidylazelate (SAZ)
group, and the multi-arm polymer precursor is an 8-arm-15K-5AZ polyethylene giveol; and the nudeophilic
group-containing cross-inking agent is a trilysine or a salt theraof.

The travoprost sustained release bicdegradable intracameral implant according to claim 10, wherain the
travoprost particles contain PLA 44, PLA 7A, PLA SA and PLA 5.5,

The travoprost sustained release bindegradable intracameral implant according to daim 10, wherein the

implant contains a dose of about 26 g of travoprost,

13. The method according to claim 10, wherein the glaucoma is open-angle glaucoma.

14

The method according to claim 10, wherein essentially no endothelial damage occurs following
administration of the implant.



98]

WO 2021/158968 PCT/US2021/016889

10

15, The method according to claim 10, wherain the implant is designed for implantation in the iridocorneal
angle.

16. The method according o claim 10, wherein the hydrogel is fully degraded after 5 months or § months or 8

5 months,

17. The method according to ddaim 10, wherein the ocular pressure is lowered during the pericd of treatment,

18. The method according to claim 10, wherain the ocular prassura is lowerad by 5 to 11 mmHg.

19, The method according to claim 10, wherein essentially no change in pachymetry occurs following
administration.

20, A method of freating intraocular pressura in a human subject with ocular bypertension and/or glaucoma for

15 a period ranging from about 3 to about 7 months by administering a travoprost susiained release

bindegradable intracameral implant comprising:
- a bicdegradable hydrogel and travoprost particles,
- the travoprost particies being in the form of travoprost intermixad with a bicdegradable
polymer, wherein the biodegradable polymer comprises a polylactide and the travoprost
0 particlas being dispersed within the hydrogel,
whereain the hydrogel comprises a polymer network comprising one or more units of polyethyviene glycol, the
polymer network is formed by reacting an electrophilic group-containing multi-arm-polymer precursor with a
nucleophitic group-containing cross-inking agent, the electrophilic group is a succinimidyiglutarate {(5G)
group, and the multi-arm polymer precursor is an 8-arm-15K-5G polysthylene glycol; and the nucleophilic
25 group-containing cross-inking agent is a rilysine or a salt thereof,

21, The travoprost sustained release bicdegradable intracameral implant according to claim 20, wherein the
implant containg a dose of about 5 ug of travoprost.

30 22, The travoprost sustained release bicdegradable intracameral implant according to claim 20, wherein the
fravoprost particles contain PLA 44, PLA 74, and PLA G4; or PLA 44 and PLA 7A.

23. The method according to claim 20, wherein the breatment pariod is about 3 months, aboul 4 months, about
5 months, about 6 months, or about 7 months.

[

24. The method according to claim 20, wherein the glaucoma is open-angle glaucoma.

166
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The method according to claim 20, wherein essentially no endothelial damage occurs following
administration of the implant.

The method according to claim 20, whereln essentially no change in pachymetry occurs following
administration,

The method according o claim 20, wherein the implant is designed for implantation in the iridocomeal
angle,

The method according to claim 20, wherein the hydrogal is fully degraded after 2 months or 3 months or 4
months.,

The method according o daim 20, wherain the ocular prassure is lowered during the period of treatment.

The method according (o daim 20, wherein the ocular pressure is lowered by 5 1o 11 mmidg.

161
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FOURTHLIST OF TTEMS

L. A travoprost sustained refease bicdegradable intracameral implant comprising:
a bindegradable hydrogel, wherain the hydrogel comprises a polymer nebwork comprising one or more unifs
of polvatkylens glyood, and travoprost particles,

(4

the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer, and
the travoprost particles baing disparsed within the hydrogel,

wherein the implant has a length of about 1.00 mm to about 2,50 mm and a diameter of not more than
0.30 mm in i dried state.

10

-

The travoprost sustained release bicdegradable intracameral implant according to item 1, wherain the implant
has a diameter of lass than 0.50 mm after 24 hours of hydration in vitro in phosphate-buffered saline at a pH
of 7.4 at 37 °C,

3. The travoprost sustained release bicdegradable intracameral implant according to item 2, wherein the implant
15 has a diameter ranging from about 0.30 mm 0 0.49 mm, or fiom about 0.40 mm 1o about 0.49 mm, after 24
hiours of hydration in vitro in phosphate-buffered saline at a pH of 7.4 3t 37 °C,

4. The travoprost sustained release bicdegradable intracameral implant according to any one of items 1 10 3,
wherein a ratio of the diameter of the implant after 24 hours of hydration in vitro in phosphate-bufferad saline
20 at a pH of 7.4 at 37 °C o the diameter of the implant in its dried state is less than 2.5,

5. The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, whergin the implant contains a dose of about 2 yg o about 30 pg of fraveprost

25 B, The travoprost sustained release biodegradable intracameral implant according to any one of the preceding
iterns, wherein the bicdegradable polymear comprises a polylactide.

7. The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the hydroged comprises a polymer nebwork comprising one or more units of polyethylene

30 ghycol,

8. The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the implant is in the form of a fiber.
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10.

11

12

4

15.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
items, wherein the implant has a total weight of about 20 yg to about 110 yg, or of aboul 30 pg o about 105
4g in s dried state.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
items, wherein the implant shows a burst of less than 15%, based on the total weight of travoprost in the
implant, on day 1 measured in vitro under simulated physiological sink conditions in 50 mi of Lx PBS, 0.5%
castor oif, 0.01% sodium fluoride buffer at pH 7.2-7.4 at 37 °C.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
items, wherein the fotal mass of the bicdegradable polymer in the implant is less than 34 ug, less than 30 ug,
less than 20 pg, or fess than 10 pg.

The travoprost sustained release bicdegradable intracameral implant according ke any one of the preceding
items, wherein the travoprost in the implant is less than 25 ug, or less than 20 ug, or less than 10 jg.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
ftems, wherein the total mass of the implant in its dried stale is less than 103 pg, less than 80 yg or less than
50 ug.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the travoprost particles have a diameter ranging from 1 to 100 pm, 20t 75 pm, 20 to 108
um, or 20t 55 um determined by sieving or have an average diameter ranging from 1 10 100 pm, 201075
um, 20 to 106 pm, or 20 to 55 um determined by laser diffraction.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the polymer nebwork is formed by reacting an electrophilic group-containing multi-arm-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is selected
from the group consisting of a succinimidviglutarate {(5G) group and a succinimidviazelate (5AZ) group, and
the multi-arm polymer precursor is selected from the group consisting of 8-arm-15K-SG polyethviene glycol or
8-arm-15K-5AZ polvethyiene glyeol; and the nucleophilic group-containing cross-inking agent is a trilysine, or
the polymer network comprises 8-arm-polyethyiene glycols being cross-linked including a8 group represented
by the following formula
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wherain mis 2 or 6.

16,  The travoprost sustained release biodegradable intracameral implant according to any one of the preceding

5 iterns, whereain the travoprost particles are a blend of at least twio types of travoprost particles selected from
the group consisting of
1) a first type of travoprost particles made of 3 mixture of:
- bravoprost and
- a biodegradable polymer consisting of a polylactide or polviactides having an acid end group and
10 an inherent viscosity specification ranging from about 0.05 to less than about 0.5 di/g, such as from about
0.35 to about .45 di/g,
such as wharein the first type of particles contains from about 40 wi. - b about 50 wi.-%, such as
from about 43 wi-% to about 45 wi.-% fravoprost, based on the total mass of the first type of particles;
2) asecond type of travoprost particles made of a mixturs of:
15 - travoprost and
a bicdegradable polymer consisting of a polyvlactide or polvlactides having an acid end group and
an inherent viscosity specification ranging from about 0.5 to less than about 0.80 di/g, such as ranging from
about 0.6 o less than about 0.80 di/g,
such as wherein the second type of paticles contains from about 40 wt.-% to about 50 wt.-%, such as
20 from more than about 45 wt.-% to about 47 wi.-% travoprost, based on the {otal mass of the second type of
particles;
3) athird type of travoprost particles made of 3 mixture of:
- travoprost and
- a bicdegradable polymer consisting of a polylactide or polviactides having an acid end group and an
25 inherent viscosity specification ranging from about 0.8 to about 1.7 di/g, such as ranging from about 0.8 to
about 1.0 di/g,
such as wharein the third type of particies containg from about 40 wt.-% to about 50 wt.-%, such as from
about 41 wt.-% o about 42 wt.-% travoprost based on the total mass of third type of particles;
4} a fourth typa of travoprost particies made of a mixture of:
30 - fravoprost andg
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- a bicdegradable polymer consisting of a polylactide or polylactides having an ester end group and an
inherent viscosity specification ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 o
about 0.75 di/g,

such as wherein the fourth type of particles contains from about 40 wt.-% 1o about 50 wi.-%, such as from
ahout 41 wt.-% 10 about 43 wi.-% travoprost based on the total mass of the fourth type of particles.

The travoprost sustained release bicdegradable intracameral implant according to any one of preceding Rems,
wherein the travoprost particles a blend of particles made of
1} afirst type of travoprost particles made of a miture of travoprost and the bicdegradable polymer
censisting of a polylactide or polviactides having an adid end group and an inherent viscosity
specification ranging from about 0.05 {0 less than about 0.5 di/g, such as from about 0.35 o about
0.45 difg, wherein the first fype of particles contains from about 40 wi.-% 0 about 50 wt.-%, such as
from about 43 wt.-% to about 45 wi.-% travoprost, based on the total mass of the first type of
partidles; and
2) asecond type of travoprost particles made of 3 midure of travoprost and the biodegradable
polymer consisting of a polviactide or polviactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 10 less than about 0.80 di/g, such as ranging from about 0.5 1o
less than about 0.80 di/g, wherein the sacond bype of particles contains from about 40 wt -9 to about
50 wt.-%, such as more than from about 45 wt.-% to about 47 wi.-% travoprost, based on the total
mass of the second type of particlas,
such as wherein the blend contains, based on the total amount of the blend, about 35 wi.-% to about 55 wt.-
% particles of the first type of particles and about 35 wt.-% to about 55 wi.-% partidles of the second type of
particles; or
such as wherein about 35 wi.-% to about 55 wit.-%% of the total amount of travoprost in the implant is presant
in the form of particdes of the first type of particles and about 35 wih.-% fo about 55 wt.-% of the total
amount of travoprost in the implant is present in the form of particles of the second type of particles,
wherein optionally the pelymer network is formed by reacting an elecirophilic group-containing multi-arn-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidylgiutarate (5G) group and the multi-arm polymer precursor an 8-arm-15K-5G polyethviene ghveol;
and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer nebvork comprises 8-
arn-polvethyiene glveols being cross-linked including a group represented by the following formula
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wherein mis 2.

The travoprost sustained release bicdegradable intracameral implant according to any one of the praceding

iterns, wherein the fravoprost particles are a blend of particles made of
1) a first type of particles made of a mixture of ravoprost and the bicdegradable polymer consisting of
a polylactide or polylactides having an acid end group and an inherent viscosity specification ranging
from about 0,05 to less than about 0.5 di/g, such as from about 0.35 to about 0.45 di/g, wherein the
first type of particles contains from about 40 wt.-% to about 50 wi.-%, such as from aboul 43 wi-%
to about 45 wt.-% travoprost, based on the total mass of the first type of particies,
23 a second type of travoprost particles made of 3 mbdure of travoprost and the biocdegradable
polymer consisting of a polylactide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 to less than about 0.80 di/g, such as ranging from about .5 to
less than about 0.80 di/g, wherein the second type of particle contains from about 40 wt.-% to about
50 wt. -9, such as more than from about 45 wt. -6 to about 47 wi.-S% travoprost, basad on the total
mass of the second type of particles, and
3) & third type of travoprost particles made of a mixture of travoprost and the biodegradable polymer
consisting of a polylactide or pobvlactides having an acid end group and an inherent viscosity
specification ranging from about 8.8 to about 1.7 di/g, such as ranging from about 0.8 o about 1.0
di/g, wherein the third type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
about 41 wt.-% 1o about 43 wit.-% travoprost, based on the tolal mass of the third type of particies,

such as wherein the blend containg, based on the total amount of blend, about 20 wt.-% to about 35 wt.-%
particles of the first fype of particles and about 30 wt.-% 1o about 50 wt.-% particles of the second type of
particles and about 25 wh.-% 1o about 45 wi.-% of particles of the third type of particles; or

such as wherein about 20 wt.-% to about 35 wi.-% of the total amount of travoprost in the implant is present
in the form of particles of the first type of particles and about 20 wt.-%% o about 50 wt.-% of the tolal
arount of fravoprost in the implant is present in the form of particles of the second fype of particles, and
about 25 wh.-% to about 45 wi.-% of the total amount of travoprost in the implant is present in the form of
particles of the third type of particies,

wherein optionally the polymer network is formed by reacting an electrophilic group-containing multi-arn-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidylgiubarate (SG) group and the multi-arm polviner precursor an 8-arm-15K-5G polyethylene glveol;
and the nucleophilic group-containing cross-linking agent is a trilysine or the polymer network comiprises 8-
arm-palvethyviene glycols belng cross-linked including a group represented by the following formula
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wherain mis 2.

19,  The travoprost sustained release biodegradable intracameral implant according o any ong of the preceding
iterns, whereain the travoprost particles are a blend of particles made of

1) afirst type of particles made of @ mixture of fravoprost and the bicdegradable polymer consisting
of a polylactide or polviactides having an acid end group and an inherent viscosity specification ranging
from about 0.05 o less than about 0.5 di/g, such as from about 0.35 to about 8.45 di/g, wherain the
first type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wt-% to
about 45 wt.-% travoprost, based on the tolal mass of the first type of particles,

2)  asecond type of particles made of a mixture of travoprost and the bicdegradable polymer
consisting of a polviactide or polviactides having an ackl end group and an inherent viscosity
specification ranging from about 0.5 to fess than about .80 di/g, such as ranging from about 0.6 {0 less
than about 0.80 di/g, wherain the second type of particles contains from about 40 wi.-% to about 50
wi.-%, such as more than from about 45 wt.-% 0 about 47 wt.-% travoprost, based on the total mass
of the second type of particles,

3y athird type of particles made of fravoprost and the biodegradable polymer consisting of a
polviactide or pohvactides having an acid end group and an inherent viscosity specification ranging from
about 0.8 to aboul 1.7 di/g, such as ranging from about 0.8 to about 1.0 di/g, wherein the third type of
particles contain from about 40 wt.-% 1o about 50 wi.-%, such as from about 41 wi.-% to about 43 wt.-
% travoprost, based on the {otal mass of the third type of particles, and

4} afourth type of particles made of travoprost and the bicdegradable polymer consisting of a
polyvlactide or polylactides having an ester end group and an inherent viscosity spedification ranging from
about 0.05 to about 1.7 di/g, such as ranging from about 0.55 to about 0,75 di/g, wherain the fourth
type of particles contains from about 40 wt.-% to about 50 wi.-%, based on the total mass of the fourth
type of particles,

such as wherein the blend contains, based on the total amount of blend, aboul 15 wi.-% to about 25 wt.-%
particles of the first type of particles and about 15 wi -% t0 about 25 wi.-% parlicles of the second type of
particles and about 5 wi.-% o about 15% of particles of the third type of particles and about 40 wi.-%% to
abiout 60 wt.-% of particles of the fourth type of particles; or
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such as whearein about 15 wi.-% 1o about 25 wt.-% of the total amount of travoprost in the implant is present
in the form of particles of the first type of parlicles and about 15 wi.-% 0 about 25 wi.-% of the tolal
amount of travoprost in the implant is present in the form of particles of the second type of particies and
about 5 wt.-% o about 15 wt.-% of the fokal amount of travoprost in the implant is present in the form of
particles of the third type of particles and about 40 wi.-9% to about 60 wi.-% of the total amount of travoprost
in the implant is present in the form of particles of the fourth type of particles,

wherein optionally the polymer nebwork is formed by reacting an electrophilic group-containing multi-arm-
polymer precursor with 3 nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidviazelate (SAZ) group, and the multi-arm polymer precursor is a 8-arm-15K-5AZ polyethylene
glycol; and the nucleophific group-containing cross-inking agent is a trilysine, or the polymer natwork
comprises 8-arm-polyethviene glycols being cross-linked including a group represented by the following

formula

wherain mis &.

A travoprost sustained release bicdegradable intracameral implant according to any one of items 1 to 19 for
use in a method of reating intraccular pressura in a human subject with ocular hypertension and/or
ghaucoma for a period ranging from about 1 to about 24 months such as from about 3 to about 9 months with

one single fravoprost sustained release biodegradable implant per eve in need of treating.

The travoprost sustained release bicdegradable intracameral implant for use according to item 20, wherein
{he treabment pericd s about 7 to about 8 months, or about 7 10 about 9 months, or about 4 months, or
about 5 months, or about 6 months, or about 7 months, or about 8 months, or about @ months and the
travoprost sustained release bicdegradabie implant provides treatmeant for about 7 to about 8 months, or
about 7 to about 9 months, or about 4 months, or about 5 months, or about 6 months, or about 7 months, or
about 8 months, or about 9 months, respactively.

The travoprost sustained release bicdegradable intracamearal implant for use according ko item 20 or 21,
wherein
- the implant has an in vitro release with an average travoprost release ranging from of about
65% 1o about 85 % with a mean absolute devialion of at most 5%, based on the % amount
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released per 70 days, from day 1 to day 84, when measurad st 37°Cin PBS atapHof 7.2 o
7.4 under sink-conditions wherein the treatment period is about 3 fo about 6 months or is
about 3 to 4 months; or

- wherein the implant has an in vitro release with an average travoprost release ranging from of
about 60% to about 80% with 2 mean absolute deviation of at most 5 %, based on the %-
amount released per 70 days, from day 1 o day 98, when measured at 37°C in PBS at a pH of
7.2 to 7.4 under sink-conditions wherein the treatment pericd is about 3 to ahout 7 months or
is about 4 to 7 months; or
wherein the implant has an in vitro release with an average travoprost release ranging from of
about 5% o about 15 % with a mean absolute deviation of at most 3%, based on the %
amount released per 14 days, from day 1 to day 112, when measured at 37°C in PBS at a pH of
7.2 to 7.4 under sink-conditions, wherein the Ireatment period is about & 10 about 9 months or

about 6 to about 12 months.

The travoprost sustained release bicdegradable intracameral implant for use according to any one of tems 20
o 22, whergin the treatment period is about 3 to about 7 months or is about 4 to 7 months or is about 3 o
about & months or is about 3 to 4 months and the travoprost sustained release biodegradable implant
provides traatment for about 3 to about 7 months or for about 4 to 7 months or for about 3o about &
months or for 3 1o 4 months, wherein the polymer network is formed by reacting an alecirophilic group-
containing multi-arm-polymer precursor with a nucleophilic group-containing cross-inking agent; the
electrophilic group is a succinimidvigiuiarate (SG) group and the multi-arm polymer precursor an 8-arm-15K-
SG polyethviene glycod; and the nucleophilic group-containing cross-linking agent is a trilysing and the
hydrogel dissolves within 2 1o 4 months.

The fravoprost sustained release bindegradable intracameral implant for use according o any one of tems 20
i 23, wherein the treatment period is about 6 to about @ months or about 6 to about 12 months and the
fravoprost sustained release bindegradable implant provides treabment for about € (¢ 9 months or for about 6
o about 12 months, wherein the polymer natwork is formed by reacting an electrophilic group-containing
multi-arm-pelymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group
is a succinimidylarelate (SAZ) group, and the mulli-arm polymer precursor is a 8-arm-15K-SAZ polyethylene
ghycol; and the nucleophilic group-containing cross-iinking agent is a Wrilysine and the hydrogel dissolves
within 6 to 8§ months.

The travoprost sustained release bicdegradable intracameral implant for use according to any one of items 20
{0 24, wherein the treatment period is about 3 to about & months or is about 3 to 4 months and the
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ravoprost sustained release biodegradable implant provides treatment about 3 to about S months or for 3 o
4 months, wherein the travoprost particles are a blend of particles made of
1 a first type of travoprost particles made of a mixiure of fravoprost and the biodegradable
polymer consisting of a polviactide or polylactides having an acid end group and an inherent

¥4

viscosity specification ranging from about 0.05 to less than about 0.5 di/g, such as from about 0.35
to about (.45 di/g, wherein the first type of particles contains from about 40 wi.-% to about 50
wt.-%, such as from about 43 wi.-% to about 45 wi.-% travoprost, based on the total mass of the
first type of particles; and

2} a second type of travoprost particles made of a mixture of travoprost and the

10 biodegradable polvmer consisting of a polylactide or polvlactides having an adid end group and an
inherent viscosity specification ranging from about 0.5 to less than about 0.80 difg, such as ranging
from about 0.6 to less than about 0,80 difg, wherein the second type of particles contains from
about 40 wi.-% 1o about 50 wt.-%, such as more than from about 45 wt.-% o about 47 wt.-%
travoprost, based on the tobal mass of the second type of particies,

wharein the blend contains, based on the tolal amount of partides, about 35 wt.-% to about 55 wi.-%

particles of the first type of particles and about 35 wh.-% 1o about 55 wi.-% particles of the second type of

particles; or whersin about 35 wt.-% to about 55 wt.-% of the total amount of travoprost in the implant is

present in the form of particles of the first type of particles and about 35 wi. -6 o about 55 wi.-% of the total
20 amount of travoprost in the implant is present in the form of particles of the second type of particies.

28. The travoprost sustained release bicdegradable intracameral implant for use according to any one of items 20
{0 25 wherein the treatment peariod is 4 {0 7 months and the travoprost sustained release bicdegradable
implant provides treatment for about 4 to about 7 months, wherein the travoprost particles are a blend of
25 particles made of
1} a first type of particles made of a mbdure of travoprost and the biodegradable polymer
consisting of a polylacide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, such as from about 0.35 1o about
.45 di/g, wherein the first fype of particles contains from about 40 wi.-% to about 50 wi.-%, such
30 as from about 43 wk-% o about 45 wi.-% travoprost, based on the total mass of the first type of
particles,
2} a second type of particles made of a mixture of travoprost and the bindegradable polymer
consisting of a polvlactide or polviactides having an adid and group and an inherent visoosity
specification ranging from about 0.5 o less than about §.80 di/g, such as ranging from about 0.6
to fess than about 0.80 di/g, wherein the second type of particle contains from about 40 wit-% to

98]
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about 50 wt.-%, such as more than from about 45 wit.-% to about 47 wt.-% travoprost, based on
the total mass of the second type of particles, and

3} a third type of particles made of a midure of ravoprost and the bicdegradable polymer
consisting of a polylactide or polylactides having an adid end group and an inherent viscosity
specification ranging from about 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0
difg, wherein the third type of particles contains from about 40 wi.-% o about 50 wt.-%, such as
from about 41 wt.-% 1o about 43 wi.-% travoprost based on the total mass of the third typs of

pariicles,

wherein the blend contains, based on the fotal amount of particles, about 20 wt.-% 10 about 35 wt.-%
particles of the first type of particies and about 30 wt.-% to about 50 wt.-% particles of the second type of
particles and about 25 wt.-% to about 45 wt.-% of particles of the third type of particles; or wherein about
20 wit.-% to about 35 wi.-% of the total amount of travoprost in the implant is present in the form of
particles of tha first type of paricles and about 30 wt.-% to aboul 50 wt.-% of the total arount of
travoprost in the implant is present in the form of particies of the second type of particles, and about 25
wi.-% o about 45 wh.-% of the tolal amount of travoprost in the implant is present in the form of particles
of the third type of parlicies.

The travoprost sustained release biodegradable intracameral implant for use according to any one of items
20 to 22 or 24, wherein the treatment period is about 6 to about 12 months about 6 to about 9 months and
the travoprost sustained release hiodegradable implant provides treatment for about 6 0 12 months or for
about § 10 9 months, wherein the travoprost particles are a blend of particles made of
1 a first type of particdles made of a mbdure of fravoprost and the biodegradable polymer
consisting of a polviactide or polylactides having an acid and group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 di/g, such as from about (.35 to about
0.45 di/g, wherein the first type of particles contains from about 40 wi.-% to about 50 wt.-%, such
as from about 43 wi.-% 10 about 45 wi.-% travoprost, based on the tolal mass of the first type of
particies,
2} a second type of particles made of a mixture of travoprost and the biodegradable polymer
consisting of a polylactide or polyvlactides having an add end group and an inherent viscosity
specification ranging from about 0.5 1o less than about 0.80 di/g, such as ranging from about 0.6
o less than about 0.80 di/g, wherain the second type of particles contains from about 40 wht.-% to
about 50 wi-%, such as more than from about 45 wi-% to about 47 wi.-% travoprost, based on
the total mass of the second type of particles,
3} a third bype of particles made of travoprost and the biodegradable polymer consisting of a
polviactide or polviactides having an acid end group and an inherent viscosily specification ranging
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from about 0.8 to shout 1.7 di/g, such as ranging from about 0.8 1o about 1.0 di/g, wherain the
third type of parlicles contain from about 40 wt.-% to about 50 wh-%, such as from about 41 wi.-
% to about 43 wt.-% ravoprost, based on the total mass of the third type of particles, and

4} a fourth type of particles made of travoprost and the biodegradable polymer consisting of
a a polviactide or polylactides having an aster end group and an inherent viscosity specification
ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55 to about 0.75 di/g,
wherein the fourth type of particles containg from about 40 wi.-% to about 50 wt.-%, such as from
about 41 wi-% o about 43 wi.-% travoprost, based on the tokal mass of the fourth type of
particles,

wherein the blend contains, based on the total amount of partides, about 15 wt.-% to about 25 wt.-%
partides of the first type of particles and about 15 wt.-% 0 about 25 wt.-% particles of the second
type of particles and about 5 wi.-% t0 about 15% of particles of the third type of particles and about
40 wt.-% to aboul 60 wi.-% of particies of the fourth {ype of particles; or wherein about 15 wi.-S to
about 25 wt.-% of the total amount of fravoprost in the implant is present in the form of particles of
the first type of particles and about 15 wi.-% {0 about 25 wi.-% of the total amount of travoprost in
the implant is present in the form of particles of the second type of particles and about 5 wh.-% to
about 15 wh.-9% of the total amount of travoprost in the implant is presant in the form of particles of
the third type of particles and about 40 wi.-%6 to about 60 wit.-% of the total amount of travoprost in
the implant is presant in the form of particles of the fourth type of particles.

The travoprost sustained release bicdegradable intracameral implant for use according to any of items 20 to
23, wherain the treatment peried is about 3 o about 6 months or is about 3 o 4 months, the implant
contains a dose of about 5 pg of travoprost, and wherein the implant has an in vitro release with an average
travoprost release ranging from about 300 to about 500 ng/week with a2 standard deviation ranging from
100 to 200 ng/week, wherein the average travoprost release is based on the weakly travoprost release
values between days 7 {0 84 excluding post dose day 1 burst when measured at 37°C in PBS atapH of 7.2
0 7.4 under sink-conditions; or wherain the weekly travoprost release ranges from about 10 to about 700
ng, when measured in a time interval between days 7 {0 84 excluding post dose day 1 burst when

measured at 37°C in PBS at a pH of 7.2 {0 7.4 under sink-conditions,

The travoprost sustained release biodegradable intracameral implant for use according 1o any of items 20 o
23, wherein the treatment period is about 3 to about 7 months or is about 4 to 7 months, the implant
contains a dose of about 15 pg of travoprost, and the implant has an in vitro release with an average
travoprost refease ranging from about 800 1o about 1100 ng/week with a standard deviation ranging from
450 to 550 ng/week, wherein the average is based on the weekly travoprost release values between days 7
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to 88 excluding post dose day 1 burst when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-
conditions st; or wherein the weekly travoprost release ranges from about 100 to about 2300 ng, when
measured in a time interval between days 7 10 98 excluding post dose day 1 burst when measured at 37°C
in PBS at a pH of 7.2 to 7.4 under sink-conditions.

The travoprost sustained release biodegradable intracameral implant for use according to any of iflems 20 o
22 or 24, wherein the reatment period is about 6 to about & months or about 6 to about 12 months, the
inplant contains a dose of about 15 g of travoprest, and wherein the implant has an in vitro release with
an average travoprost release ranging from about 500 to about 500 ng/week with a standard deviation
ranging from 150 to 250 ng/week, wherein the average is based on the weekly travoprost refease values
between days 7 to 119 excluding post dose day 1 burst when measured at 37°Cin PBS atapHof 7210 7.4
under sink conditions; or wherain the weekly travoprost release ranges from about 100 o about 1500 ng,
when measured in a time interval between days 7 1o 119 excluding post dose day 1 burst; when measurad
at 37°C in PBS at a pH of 7.2 to 7.2 under sink conditions.

The travoprost sustained release biodegradable intracameral implant for use according 1o any of tems 20 {0
22 or 24, wherein the treatment period is about 6 to about 9 months or about 6 to about 12 months, the
implant contains a dose of about 26 g of travoprost, and wherein the implant has an in vilre release with
an average travoprost release ranging from about 1000 to about 1500 ng/week with 3 standard deviation
ranging from 100 to 400 ng/week, wherein the average is based on the weekly travoprost release values
between days 7 1o 119 excluding post dose day 1 burst when measured at 37°CinPBSatapHof 7.2 10 7.4
under sink-conditions; or whersin the weekly travoprost release ranges from about 100 to about 2000 ng,
when measured in a ime interval between days 7 10 119 excluding post dose day 1 burst when measured
at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions.

The travoprost sustained release bicdegradable intracameral implant for use according t© any of items 20 to
31, wherein the treatment is continued affer said treatment period ranging from about 1 10 about 12
months or from about 3 to about & months by repesting said treatment.

The travoprost sustained release bicdegradable intracameral implant for use according to item 32, wherain
the first treatment pericd is about 3 {0 about 4 months with a ravoprost sustained release bigdegradable
implant providing treatment for about 3 to about 4 months, and the treatmeant continues with a treatment
period of about 6 o about 12 months with a travoprost sustained release biodegradable implant providing
treatment for about 6 1o about 12 months.
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Ciaims

5. An intracameral implant comprising:
- a biodegradable hydrogel, wherein the hydrogel comprises a8 polymer network comprising one
or more units of polvalkylens glycol, and travoprost particles,
- the travoprost particles belng in the form of travoprost intermixed with a biodegradable
polymer, and
- the travoprost particles being dispersed within the hydrogel

2. The intracameral implant according to claim 1, whergin the implant has a length of about 1.00 mmto
about 2.50 mm and a diameder of not move than .30 mm in s dried state.

3. The intracameral implant according to claim 1 or 2, wherein the implant has a diameter of less than 0.50
mim after 24 hours of hydration in vitro in phosphate-buffered saline at a pH of 7.4 at 37 °C.

4, The intracameral implant according to claim 3, wherein the implant has a diameter ranging from about
$.30 mm to 0.49 mm, or from about 0.40 mm to about 0.42 mm, after 24 hours of hvdration in vitro in
phosphate-buffered saline at a pH of 7.4 at 37 °C.

5. The intracameral implant according to any one of claims 1 1o 4, wherein a ratio of the diameter of the
impiant after 24 hours of hydration in vitro in phosphate-buffered saline at a pH of 7.4 at 37 *Cto the
diameter of the implant in its dried state is less than 2.5,

6. Tha intracameral implant according 1o any one of the preceding claims, whersin the implant contains a
dose of about 2 yg to about 30 ug of travoprost

7. The intracameral implant according to any one of the preceding claims, wherein the bicdegradabie
polymer comprises a polylactide.

8. Tha intracameral implant according to any one of the preceding claims, wherein the hydrogel comprises a
polymer network comprising one or more units of polyethylene glycol,

9. The intracameral implant according to any one of the preceding claims, wherein the implant is in the form

of a fiber.

10, The intracameral implant according to any one of the preceding claims, wherein the implant has a total
weight of about 20 pg o about 110 ug, or of about 30 ug to about 105 ug in its dried state.

11, The intracameral implant according to any one of the preceding claims, wherein the implant shows a burst
of less than 15%, based on the total weight of travoprost in the implant, on day 1 measured in vitro under
simulated physiological sink conditions in 50 mi of L PBS, 0.5% castor oil, 8.01% sodium fluoride buffer
at pH 7.2-7.4 at 37 °C.
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The intracameral implant according o any one of the preceding claims, wherein the total mass of the
bicdegradable polymer in the implant is less than 34 ug, less than 30 g, less than 20 ug, or less than 10
NG,

The intracameral implant according o any one of the preceding claims, wherein the travoprost in the
impiant is less than 25 yg, or less than 20 ug, or less than 10 ug.

The intracameral implant according to any one of the preceding claims, whereain the total mass of the
impiant is less than 103 ug, less than 80 ug or less than 50 ug in s dried state.

The intracameral implant according to any one of the preceding claims, wherein the travoprost particles
have a diameter ranging from 1 {0 100 pm, 20t 75 um, 20 to 108 ym, or 20 o 55 pm determinad by
sieving or have an average diameter ranging from 1 to 100 pm, 2010 75 um, 20 to 106 um, or 2010 55
um determined by laser diffraction.

The intracameral implant according to any one of the preceding claims, wherein the polymer network is
formed by reacting an slectrophilic group-containing multi-arm-polymer precursor with a nucieophilic
group-containing cross-linking agent, the electrophilic group is selected from the group consisting of a
succinimidyiglutarate (SG) group and a suctinimidylazelate {SAZ) group, and the multi-arm polymer
precursor is selected from the group consisting of 8-arm-15K-5G polvethylene giveol or 8-arm-15K-SAZ
polvathylene giveol: and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer
network comprises an S-arm-polyethylene glycols being cross-linked including a group represented by the
following formula

Q

§/\N O
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nd

wherein mis 2 or 5,

The intracameral implant according to any one of the preceding claims, wherein the travoprost particles
are a blend of at least two types of travoprost particles salected from the group consisting of

1 a first type of travoprost particles made of a mixture of;

- travoprost and

- a biodegradable polymer consisting of a polviactide or polylactides having an acid end group and an
inharent viscosity specification ranging from about 0.05 o less than about 0.5 di/g, such as from about
(.35 to about 8.45 di/g,

such as wherein the first type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
about 43 wt.-% to about 45 wi.-% travoprost, based on the total mass of the first type of particies;

2} a second type of travoprost particles made of a mixture of:

- travoprost and
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- & biodegradable polymer consisting of a polvlactide or polylactides having an acid end group and an
inherant viscosity specification ranging from about 0.5 o less than about .80 di/g, such as ranging from
about 0.6 to less than about 0.80 di/g,

such as wherein the second type of particles contains from about 40 wi.-% to about 50 wi.-%, such as
from more than about 45 wi-% 1o about 47 wi.-% travoprost, based on the total mass of the second type
of particles;

3) a third type of travoprost particles made of a8 midure of:

- travoprost and

- a biodegradable polymer consisting of a polviactide or polylactides having an acid end group and an
inharent viscosity specification ranging from about 0.8 1o about 1.7 di/g, such as ranging from about 0.8
to about 1.0 di/qg,

such as wherein the third type of particles contains from about 40 wi.-% o about 50 wi.-%, such as from
about 41 wt.-% to about 43 wi.-% travoprost based on the tolal mass of third type of particles:

43 a fourth type of travoprost particles made of a mixture oft

- travoprost and

- a biodegradable polymer consisting of a polvlactide or polylactides having an ester end group and an
inharant viscosity specification ranging from about 0.05 to about 1.7 di/g, such as ranging from about 0.55
to about 0.75 di/g,

such as whersin the fourth type of particles contains from about 40 wt.-% o about 50 wt.-%, such as
from about 41 wi.-% 1o about 43 wit.-% travoprost based on the {otal mass of the fourth type of particles.

The intracameral implant according o any one of preceding clalms, wherein the travoprost particles a
biend of particles made of

- a first type of travoprost particles made of a mixture of travoprost and the bindegradable
polymer consisting of a polvlactide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 difg, such as from about 0.35 to about 0.45
difg, wherein the first type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
about 43 wit.-% to about 45 wh.-% travoprost, based on the total mass of the first type of particies; and

- a sexond type of travoprost particles made of a mixture of travoprost and the bindegradable
polymier consisting of a polvlactide or poiviactides having an acid end group and an inherent viscosity
specification ranging from about .5 1o less than about 0.80 di/g, such as ranging from about 0.6 to less
than about 0.80 difg, wherein the second type of particles contains from about 40 wt.-% o about 50 wt.-
%, such as more than from about 45 wi.-% to about 47 wi.-% travoprost, based on tha total mass of the
second type of particles,
such as wherein the blend contains, based on the total amount of the blend, about 35 wi.-% to about 55
wi.-% particles of the first type of particles and about 35 wi.-% to about 55 wt.-% particies of the second
type of particles; or
such as wherein about 35 wi.-% o about 55 wi.-% of the total amount of travoprost in the implant is
present in the form of particles of the first type of particles and about 35 wi.-% 1o about 55 wi.-% of the
total amount of travoprost in the implant is present in the form of particles of the second type of particles,
wherein optionally the polymer network is formed by reacting an electrophilic group-containing multi-arm-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidyiglutarate (5G) group and the multi-arm polymer precursor an 8-arm-15K-5G polyethylene
givcol: and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer nelwork
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comprises an 8-arm-polyethyiene glyeols being cross-linked including a group represented by the following
formula

wherain mis 2.

Tha intracameral implant according 1o any one of the preceding claims, wherein the travoprost particles
are a blend of particles made of
- afirst type of particles made of a midure of travoprost and the biodegradable polymer
consisting of a polylactide or polviactidas having an acid end group and an inherent viscosity
specification ranging from about 0.05 to less than about 0.5 dl/g, such as from about 3.35 to
about 0.45 di/g, wherein the first type of particles contains from about 40 wt.-% to about 50
wt.-%, such as from about 43 wi.-% to about 45 wit.-% travoprost, based on the total mass of
the first type of particles,

- asecond type of travoprost particies made of 8 mibdure of travoprost and the biodegradable
polymer consisting of a polviactide or polviactides having an acid end group and an inherent
viscasity specification ranging from about 0.5 to less than about 0.80 difg, such as ranging
from about 0.6 1o less than about 0.80 di/g, wherein the second type of particie contains from
about 40 wi.-% to about 50 wi.-%, such as more than from about 45 wi.-% to about 47 wt.-%
travoprost, based on the total mass of the second type of particles, and

- third type of travoprost particles made of a mbdure of travoprost and the biodegradable
polymer consisting of a polviactide or polviactides having an acid end group and an inherent
viscosity specification ranging from about 0.8 to about 1.7 difg, such as ranging from about 0.8
to about 1.0 difg, wherein the third type of particles contains from about 40 wi.-% to about 50
wi.~%, such as from about 41 wit.-% 1o about 43 wi.-% travoprost, based on the total mass of
the third type of particies,

such as wherein the blend contains, based on the total amount of blend, about 20 wt.-% to about 35 wi.-
% particies of the first type of particies and about 30 wi.-% to about 50 wi.-% pariicles of the second
type of particles and about 25 wi.-% to about 45 wi.-% of particles of the third type of particies; or

such as wherein about 20 wit.-% to about 35 wi.-% of the total amount of travoprost in the implant is
present in the form of particles of the first type of particles and about 30 wi.-% 1o about 50 wi.-% of the
total amount of travoprost in the implant is present in the form of particles of the second type of particles,
and about 25 wit.~-% to about 45 wi.-% of the fotal amount of travoprost in the implant is present in the
form of particies of the third type of particles,

wherein optionally the polymer networl is formed by reacting an electrophilic group-containing multi-arm-
polymer pracursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidyiglutarate (5G) group and the multi-arm polymer precursor an 3-arm-15K-5G polyethylene
giyeol; and the nucleophilic group-containing cross-linking agent is a trilysine or the polymer network
comprises an 8-arm-polyethyviene glycols being cross-linked including a group represented by the following
formula



20

WO 2021/158968 PCT/US2021/016889

wherain mis 2.

Tha intracameral implant according 1o any one of the preceding claims, wherain the travoprost particles
are a blend of particles made of

- a first type of particles made of a mixture of travoprost and the biodegradable polymer consisting of a
polylactide or polylactides having an acid end group and an inherent viscosity specification ranging from
about 0.05 to less than about 0.5 di/g, such as from about 0.35 to about 0.45 di/g, wherein the first type
of particles contains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wi.-% to about 45
w.-% travoprost, based on the total mass of the first type of particies,

- a second type of particles made of 3 mixture of travoprost and the bicdegradable polyrmer consisting of
a polviactide or polviactides having an acid end group and an inherent viscosity specification ranging from
about 0.5 to less than about 0.80 di/g, such as ranging from about 0.6 1o less than about 0.80 di/g,
wherein the second type of particles contains from about 40 wit.-%% to about 50 wt.-%, such as more than
from about 45 wi.-% 1o about 47 wi.-% travoprost, based on the total mass of the second type of
particles,

- a third type of particles made of travoprost and the bicdegradable polymer consisting of a poiviactide or
polvlactides having an acid end group and an inherent viscosily specification ranging from about 0.8 o
about 1.7 difg, such as ranging from about 0.8 o about 1.0 di/g, wherein the third type of particles
contain from about 40 wt.-% to about 50 wi.-%, such as from about 41 wi-% to about 43 wi-%
travoprost, based on the {otal mass of the third type of particies, and

- a fourth type of particies made of travoprost and the bicdegradable polymer consisting of a polviactide
or polylactides having an aster end group and an inherent viscosity spacification ranging from about 0.05
to about 1.7 difg, such as ranging from about 0.55 {0 about 0.75 difg, wherein the fourth type of particles
contains from about 40 wi.-% to about 50 wi.-% travoprost, based on the total mass of the fourth types
of particles,

such as wherein the blend contains, based on the total amount of blend, about 15 wi.-% fo about 25 wi.-
% particies of the first type of particles and about 15 wi.-% to about 25 wi.-% particies of the second
type of particles and about 5 wt.-% to about 15% of particies of the third fype of particles and about 40
wi.-% o about 60 wi.-% of particles of the fourth type of particles; or

such as wherein about 15 wit.-% to about 25 wi.-% of the total amount of travoprost in the implant is
present in the form of particles of the first type of particles and about 15 wi.-% 1o about 25 wi.-% of the
total amount of travoprost in the implant is present in the form of particles of the second type of particles
and about 5 wt.-% o about 15 wt.-% of the total amount of travoprost in the implant is present in the
form of particles of the third type of particles and about 40 wt.-% to about 60 wt.-% of the tofal amount
of travoprost in the implant is present in the form of particies of the fourth type of particles,

wherain optionally the polymer network is formed by reacting an slectrophilic group-containing multi-arm-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinimidylazelate {SAZ) group, and the multi-arm polymer precursor is a 8-arm-15K-5AZ polyethylene
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giycol: and the nuclecphilic group-containing cross-linking agent is a trilysine, or the polymer network
comprises an 8-arm-polyethyiena glycols being cross-linked including a group represented by the following
formula

wherein mis 8.

21, A method of treating intraocular pressure in a human subject with ogular hypertension and/or glaucoma
for a period ranging from about 1 to about 24 months such as from about 3 to about @ months with one
single intracameral implant according to any one of claims 1 to 20 per eve in naed of treating.

22, Anintracameral implant according to any one of claims 1 to 20 for use in a method of treating intraocular
pressure in a human subject with ocular hyperiension and/or glaucoma for a8 period ranging from about 1
to ahout 24 months such as from about 3 o about 9 months with one single intracameral implant per eye
in nead of treating.

23. Travoprost particles made of a mbdure of:
- Travoprost and

- a bhiodegradable polymer consisting of a polylactides having an acid end group and an inherent
viscosity specification ranging from about 0.05 to less than about 0.5 di/g, such as from about
0.35 o about 0.45 di/g,

wherein the mixture contains from about 40 wi.-% to about 50 wi.-%, such as from about 43 wt.-% to
about 45 wt.-% travoprost based on the total mass of the mixture.

24, Travoprost particles made of a mixturs of:

- Travoprost and

- a biodegradable polymer consisting of a polyiactides having an acid end group and an inherent
viscosity specification ranging from about 0.5 1o less than about 0.80 di/g, such as ranging
from about 0.6 {n less than about 3.80 di/g,

whersin the mixture contains from about 40 wi.-% o about 50 wi.-%, such as more than from

about 45 wt.-% to about 47 wt.-% travoprost based on the total mass of the mixture.

25, Travoprost particles made of a mixture of;

- Travoprost and
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- a biodegradable polymer consisting of a polylactides having an acid end group and an inherent
viscosity specification ranging from about 0.8 to about 1.7 difg, such as ranging from about 0.8
to about 1.0 difg,

wharein the mixture contains from about 40 wt.-% to about 50 wt.-%, such as from about 41 wi.-
% to about 43 wt.-% travoprost based on the total mass of the mixture.

25. Travoprost particles made of a mixdure of:

- Travoprost and

- a biodegradable polymer consisting of a polylactides having an ester end group and an inherent
viscosity specification ranging from about 0.05 to about 1.7 dlfg, such as ranging from about
0.55 o about 6.75 di/g,

wherein the mixture contains from about 40 wt.-% to about 50 wit.-%, such as from about 41 wt.-
% to about 43 wi.-% travoprost based on the total mass of the mdure.

27, A multiplicity of travoprost particles being formed from a blend of particles of daims 23 to 25, such as
based on the total amount of particles about 15 to about 25 wt.-% particles of claim 23 and about 15 o
about 25 wt.-% particles of claim 24 and about 5 fo about 15% of particles of claim 25 and about 40 {0
about 60 wt.~% of particles of claim 26; or wherein about 15 wt.-% to about 25 wi.-% of the total amount
of travoprost is prasent in the form of particles of claim 23 and about 15 wt.-% to about 25 wt.-% of the
total amount of travoprost is present in the form of particles of claim 24 and about 5 wt.-% 1o about 15
wh.-% of the total amount of travoprost is present in the form of particles of ¢laim 25 and about 40 wt.-%
to about 60 wi.-% of the total amount of travoprost is present in the form of particles of claim 26.

28. A multiplicity of travoprost particles being formed from a blend of particles of claims 23 to 25, such based
on the total amount of particies as about 20 o about 35 wi.-% pariicles of claim 23 and about 30 to about
50 wt.-% particles of claim 24 and about 25 {o about 45 wi.-% of particles of claim 25; or wherein about
20 wt.-% to about 35 wt.-% of the total amount of travoprost is present in the form of particles of claim
23 and about 30 wt.-% o about 50 wi.-% of the total amount of travoprost is present in the form of
particles of claim 24, and about 25 wt.-% to about 45 wt.-% of the folal amount of travoprost is present
in the form of particles of claim 25.

29, A multiplicity of travoprost particles being formed from a blend of particles of claims 23 and 24 such as
based on the total amount of particles about 35 to about 55 wi.-% particles of claim 23 and about 35t
about 55 wt.-% particies of claim 24; or wherein about 35 wt.-% to about 55 wt.-% of the total amount of
travoprost is prasent in the form of particles of claim 23 and about 35 wi.-% to about 55 wt.-% of the
total amount of travoprost is present in the form of particles of claim 24.

30, A multiplicity of travoprost particles heing formed from a blend of particles, the partigies consisting of a
mibxture of:

- Lravoprost;

- a biodegradable polymer consisting of polylactides having an acld end group, and
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- optionally other pharmaceutically acceptable residual amounts of manufacturing components.

An intracameral implant including

- a muitiplicity of travoprost particles according 1o any one of claims 27 1o 29; and

- a biodegradabie hydrogel,

wherein the multiplicity of travoprost particies are dispersad within the hydrogel.

An intracameral implant including

- a biodegradable hydrogel and travoprost particles,

~ the travoprost particles being in the form of travoprost intermbed with a polylactide,

- the travoprost particles being dispersed within the hydrogel, wherain the hydrogel comprises a polymer
network being formed by reacting a 8-arm-15K-8G or 8-arm-15K-5AZ polyethylene glycol each having a
mass average molecular weight of 15,000+10% Daltons with trilvsine acetate: or the polymer network
comprises an &-arm-polyethyiene ghycols being cross-iinked including a group represented by the following

formula

wherein mis 2 or 6.

A method of manufacturing an intracameral implant, the method comprising the steps of:

ay preparing travoprost particles being in the form of travoprost intermixed with a biodegradable
polymer,

by preparing a precursor mxdure containing hydrogel precursors and the travoprost particles,

C) cross-inking the precursor mixture using a cross-linker to form a polymer network and to obtain a
hydrogel mixture comprising the polymer network, and

) drying the hydrogel mixture (o provide the intracameral implant.

An intracameral implant obtainable by the method according to claim 33.

A syringe for intracameral injection including the intracameral implant according to any one of claims 1 to
20 or 31, 32 and 34,

A method of treating ocular disease in a human subject for a pericd within 3 to 9 months with one single
&PI containing intracameral implant in need of such treatment.
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An intracameral implant for use in method of treating ocular disease in a human subject for a period
within 3 to 9 months with one single AP containing implant in nead of such treatment,
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