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COMPOSITIONS AND METHODS FOR TREATING OCULAR DISEASES

TECHNICAL FIELD

{80011 The present invention relates to methods of reatment in human subjects with ocular diseases and
corresponding intracameral implants. The present invention also relates to the treatment of the intractular pressure
in human subjects and corresponding intracameral implants. The present invention also refates to the treatment of
the intraocular pressure in human subjects with ocular hypartension or glaucoma, 2.4, open angle glaucoma. In
certain embodiments the invention relates to an intracameral administration of a travoprost sustainad release

bicdegradabie inlracameral implant.

BACKGROURND

{BOH2] Glaucoma is typically a progressive, chronic disease affecting millions of people (Shamons, S., T.,
Ophthalmic Formulations. Glaucoma Today Supplement to Advanced Ocular Care, 20180; The Eye Disease Prevalence
Group,, Pravalence of open-angle glaucoma among adults in the United States, Arch Ophthalmol, 2004, 122: p. 532~
538). In fact, glaucoma has been reported to be one of the lsading causes of irreversible blindness, and worldwide it
is the sacond leading cause of blindnass (Quiglay, H.A. and AT, Broman, The number of people with glaucoma
worldwide in 2010 and 2020, Br 1 Ophthalmol, 2006, 90{3): p. 262-7). Some have projected that by the year 2040
more than 110 million people would be diagnosed with glaucoma (Tham, Y.-C., et al., Globad Prevalence of Glaucoma
and Projections of Glaucoma Burden through 2040, 8 Ophthalmology, 2014, 123(11): p. 2081-2090).

{80031 Glaucoma is defined as oplic neurcpathy leading to the loss of retinal ganglion celis and their axons
and progressing in later stages to loss of visual field and, in very advanced cases, central visual acuity, Open-angle
glaucoma is the most commaon form of the disease and primary open angle glaucoma {POAG) refers to eyes with

open anterior drainage angles and elevatad IOP.

{B8004] Elevated fluid pressure within the eve (i.e., elevated intraccular pressure {I0P}), defined as
pressures above the normal range of 10 to 21 mmig, is the main risk factor for glaucoma. People with elevated I0P
levels without any current optic-nerve damage are diagnosed with ocular hypertension, as opposed to glaucoma.
However, people with ocular hypertension may be at risk of progressive damage to the optic nerve (glaucoma).

{80051 For both glaucoma and ocular hypertension {OHT), the rost critical factor for effective therapy is
o lower the IOP, and in doing so, the diseassa progression may be slowed along with the rate of visual fisld loss.
Drugs that are classified as prostaglandins have been shown to effectively lower IOP (AAD, Glaucorma Preferred
Practice Pattern. 2015}, The Preferred Practice Patterns of the AAQ recommend prostaglanding as the first ne of
therapy for POAG and OHT. The most cornmaonly prescribed topical medications for the freatment of glaucoma in the
Unitad States are the prostaglandin analogues.

{B006] Travoprost is for example a suitable synthetic prostaglandin F 2o analogue. Its chemical namea is
(isopropyl {Z)-7- [(1R,2R, 3R, 55)-3 5-dihydroxy-2-[{1E 3R }-3-hydroxy-4-{ {o, o c-trifluorc-m—isopropyi-toiyhoxyi-1-
butenyij-cydopentyi]-S-heptencate. This prodrug is a synihetic prostaglandin analogue thatl is enzymatically
converted to a free 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 ali prostaglanding is
3 selective FP prostanoid receptor agonist which is balieved to reduce intraccular prassure by increasing frabecular

meshwaork and pveoscleral cutflow (Lim, K.5., et al., Mechanism of action of bimatoprost, xtanoprost, and travoprost
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in healthy subjects. A crossover study. Ophthalmology, 2008, 115(5): p. 750-795 o4 and Toris, C.B., B.AT. Gabelt,
and P.L Kaufman, Update on the Mechanism of Action of Topical Prostaglanding for Intraccular Pressure Reduchion.
Survey of Ophthalmology, 2008. 53(6, Supplemeant): p. 5107-5120). Travoprost is the active ingredient in
Travatan®, Travatan Z® (Appendix A: package insert), and Izba™ (alf Alcon Laboratories, Inc,, Ft Worth, TX}, which
are all topical ophthalmic solutions intended to reduce slevated TI0P, The dosage s typically one drop daily of a
0.004% or 0.003% solution applied daily to the affected ave(s).

{80871 Successfut reatment for glaucoma requires daily self-administerad treatment with topical eye
drops. While topical antihypertensive meadication may be effective in treating glaucoma, any one of the available
therapies will only be as effective as the adherence to administration by individual patients. Known limitations
associated with the application of topical eye drops include: (1) difficulty in administering drops, (2) imitad 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. Gabeilt,
and P.L. Kaufran, Update on the Mechanism of Action of Topical Prostagianding for Intraocular Pressure Reduction.
Survey of Ophthalmoiogy, 2008. 53(6, Supplement): p. 5107-5120). Kholdebarin, et al (Kholdebarin, R., et al,,
Multicenter study of compliance and drop adrministration 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 due o washout affacts. In one study, nearly 9% of
the patients who required more than one medication in the same eye failed to wail at least three minutes between
administrations. Importantly, regardiess of the number of medications, palients are expecied (o ramain on treatment
indefinitely and motivation to do so plays an important role. Accordingly, there is a need to provide an alternative to
the daily administration of single or multiple eye drops for the treatment of glaucoma, especially in an aging
population with the disease.

{80081 The risk of potential blindness as a long-term effect increases in cases of poorly managed
glaucoma, and patient compliance becomes an important issue. Studies have shown that less than 50% of glaucoma
patients continue therapy and refilf prescriptions as required (Friedman, D.S,, et al., Using Pharmacy Claims Data to
Study Adherance to Glaucoma Medications: Methodcology and Findings of the Glaucoma Adharence and Persistency
Study {GAPS). Investigative Ophthalmology & Visual Science, 2007, 48(11): p. 5052-5057), and most patients are
fikely to discontinue use of a topical therapy within 1.2 years after filling their first preseription according to health
insurance claims (Nordstrom, B.L., et al,, Persistence and Adherence With Topical Glaucorma Therapy. American
Journal of Ophthalmology, 2005, 140(4): p. 598.1-598.e11). Thus, a delivery system that would provide long-term,
24 hour control of IOP could address a multitude of issues and potentially delay or prevent loss of vision resulting
from glaucoma for a patient,

{B009] Drug delivery to the anterior segment continues to be a challenge with the ultimate goal of
improving patient compliance, achieving an excellent safetly profile and providing for sustained delivery over an
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extended period of time (Yellepaddi, V. and S, Palakurthi, Recent Advances in Topical Ocular Drug Delivery, Joumal
of Ocular Pharmacology and Therapeutics, 2015, 32(2): p. 67-82).

{80018] DURYSTA®, a bimatoprost intracameral implant approved by the FDA, is indicated for the reduction
of intrancular pressure in patients with open angle glaucoma or ooudar hypertension. The implant is fimited to a single
implant per eye without retreatment due 1o possible comeal endothelial cell loss and corneal adverse reactions ang
should be used with caution In patients with narrow angles or anatomical angle obstructions. Efficacy was evaluated
in two muidticenter, randomized, parallel-group, controlled 20-month (including 8-month extended follow-up) studies
of DURYSTA compared to twice daily topical timolot 0.5% drops, in patients with open angel glaucoma or ocular
hypertension. DURYSTA dentonsirated an intraocular pressure reduction of approximately 5-8 mnig in patients with
3 mean baseline Intraocular pressure of 24.5 mmHg. The data show 3 raise in intraccular pressura for the DURYSTA
group above the timolol group after week 12. BURYSTA® is an intracamera! implant containing 10 pg of bimatoprost,
in a solid polymer sustained-release drug delivery system, The drug delivery system consists of poly (D, Liactide), poly
{0, L-actide-co-glycolide), poly (D L-actide) adid end, and polvethylene glyool 3350, {Prescribing information revised
11720203,

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 (intracamerat implant} with dimensions small enough o it into
the iridocorneat angle of the eye when inserted. In particular the implant should have a size small encugh to fit a
wide range of iridocorneal angle sizes including narrow angels.

{80812] 1t is an object of cartain embodiments of the present invention to provide an implant suitable for
being inserted into the anterior chamber of the eye (intracameral implant) with dimensions small enough to fit into
the iridocorneal angle of the aye and gels fixated in the iridocomeal angle during the pericd of treatment and/or until
it is biodegraded.

{80013] 1t is an object of certain embodiments of the present invention to provide an implant suitable for
being inserted into the anterior chamber of the eye (intracameral iaplant) which after insertion swells due to thae
uptake of aqueous humor and becomes increasingly soft before it dissolves and fully degrades.

{80014] Ancther object of certain embodiments of the present invention is to provide a travoprost sustained
release biodegradable intracameral implant and corresponding method of treatmeant with limited movement of the
impiant.

{80015] Ancther object of certain embodiments of the present invention is to provide a travoprost sustained
release biodegradable infracameral implant which is geniie fo the endothelium.

(55
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{B00G18] It is an object of certain embodiments of the present invention to 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.

{80017] It is an object of certain embodiments of the present invention to provide a method and

[}

corresponding use of treating ocular diseasas in human subjects for an unlimited pericd of ime,

{80018 1t is an object of cartain embodiments of the present invention to provide a method and
corresponding use for safely and effectively traating the intraocular pressure in human subjects for an extended
period of time, e.g. ranging from about 2 10 about 12 months or 3 to about 9 months, e.g. for about 3 o about 4
months or for about 3 to about & months or for about 6 to about 8 months,

10 {80019] It is an object of certain embodiments of the present invention to provide a method and
corresponding use for safely and effectively treating the infraocular pressure in human subjects for an unlimited
periad of time,

{80028] It is an object of certain embodiments of the prasent invention to provide a method and
corresponding use for safely and effectively treating the infraocular pressure in human subjects with ocular

iy
W

hypertansion or glaucoma, e.g. open angle glaucoma, for an extended pariod of time, e.g. ranging from about 2 to
about 12 months or from about 3 to about 9 months, e.g. for about 3 to about 4 months or about 3 ¢ about 9
months for about 6 to about & months.

{80021] It is an object of certain embodiments of the present invention to provide a method and
corresponding use for safely and effectively treating the intraocufar pressure in human subjects with ocular
20 hiypertension or glaucoma, ©.g. open angle glaucoma, for an unlimited period of time,

{80022] Ancther obiect of certain embodiments of the prasent invention to provide 8 prostaglandin
antagonist {e.g., ravoprost) sustained release biodegradable intracamerat implant which provides a constant or
substantially constant prostagliandin antagonist release with fimited burst at the beginning for safely and effectively
frealing the intraccular pressure in human subjects with ocular hypertension or glaucoma, e.g. open angle glaucoma.

o]
o

{50823] Ancther obiect of certain embodiments of the present invention is to provide a prostaglandin
antagonist {2.q., ravoprost) sustained release biodegradable intracameral implant and corresponding method of
treatment which do not cause inconvenience or discomfort once implanted inte the anterior chamber of the human
subiect’s ey, such as a sensation of having a forelgn object in the eye or eye pain.

{80024] Ancther object of certain embodiments of the present invention is 1o provide a method for
30  preservative free treating the intraccular prassure in human subjects.
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{B00G25] Ancther object of certain embodiments of the present invention is to provide a travoprost sustained
release biodegradable infracameral implant and corresponding method of treatment and wherein the implant is

cosmetically invisible.

{8G028] 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 eya.

{BOG27] Ancther object of certain embodiments of the invention is to provide a prostaglandin antagonist
{a.g., ravoprost) release biodegradable intracameral implant which is easily insertable into the human subject’s aye,

such 3s the anterior chamber or the posterior chamber of the human subject’s eya.

{80028] Ancther object of certain embodiments of the present invention is to provide a prostaglandin
antagonist (a.g., ravoprost) sustained refease biodegradable intracameral implant which is sufficiently small to be
inserted into the human subject’s eye, such as the anterior chamber or the posterior chamber of the human subject’s
aye,

{8G029] Another object of certain embodiments of the present invention is to provide a travoprost sustainaed
release biodegradable intracameral implant and corresponding method of treatment which is biodegradable in a
residual-free manner once inserted into the anterior chamber of the human subject’s eve and does not need to be
removed by 3 surgery, L.e. the implant is fully biodegradable.

{80038] Ancther obiect of certain embodiments of the present invention is to provide a travoprost sustained
release biodegradable intracameral implant and corresponding method of treatment which can be used for a
continuous treatment of the intraccular pressure associated with open angle glaucoma and/or ocular hypertension in
a human subject.

{80831] Ancther obiect of certain embodiments of the present invention is (o provide a travoprost sustained
elease biodegradable intracameral implant and corresponding method of treatment, wherein sald implant provides a
{ong-term traatment effect.

808321 Ancther obiect of certain embodiments of the present invention is {0 provide a travoprost sustained
elease biodegradable intracameral implant and corresponding method of treatment, wherein said implant provides a
{fong-term treatment effect and causes no change of pachymelry and endothelial cell count. Cne or more of these

ohjects of the present invention and others are solved by one or more ambaodiments as disclosed and claimad herain,

L
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{80033]

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

independent daims, while the dependent claims clain parficular embodiments and variations of these aspects of the

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

[60834]

{50035]

[D0036]

{50837]

{B0838]
hierein.

{8G839]
herain.

{50046]

[00041]
22.

{80842]

{00043]

[00044]

{00045]

[00046]

{00047

[80048]

{00048]

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1a An illushration of in vitro refeases of formulations 13, 1b, 2 and 3 measured at 37 °C.

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

Figure 1c Implant Integrity Rating vs Time (Weeks)

Figure 1d typical Kari Fischer plot of the blank obtained using the meathod disclosed herein.

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

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

Figure 2 An #lustration of the clinical phase 1 study design.

Figure 3a Average pachymelry for cohort 1 of the clinical phase 1 study from baseline o month

Figure 3b Average pachymetry for cohort 2 of the clinical phase 1 study from baseline to month 9.

Figure 3¢ Average pachymelry for cohort 3 of the clinical 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 4a Average ECC for cohort 1 of the clinical phase 1 study from baseline to month 9.

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

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

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

Figure Bk Mean IOP change from baseline in cohort 2 of the clinical phase 1 study.

6
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{80058] Figure B¢ Mean IOP change from baseline in cohort 3 of the clinical phase 1 study.
{0051 Figure 5d Mean IOF change from baseline of the clinical phase 1 study.
{80052] Figure 6 Photographs of the insertad implant of one human subject between day 1 and month 7,
{B0853] Figure 7 A syringe assembly for administering a OTX-TIC travoprost implant,
DEFINITIONS
{B0054] The term “intracameral implant” as used herein is interchangeably used with the ferm

“intracameral insert” and refers to an object that contains an AP such as a prostaglandin antagonist (e.g.,
fravoprost) and that is suitable to be administerad, i, inserted to the anterior segment of the eye where it remains
for a certain period of ime while it releases the active agent into the surrounding environment e.¢. the agueous
fiumor. The implant could fikewisa be inserted into the postarior segmant. An implant is in the form of 3 fiber before
being inserted, which shape may be maintained to a certain degree upon placing the implant into the desirad
location, although dimensions of the implant (2.¢. length and/or diametler) may change after administration due to
hiydration as further disclosed hersin. In other words, what is inserted info the eye is not a solution or suspension,
but an already shaped, defined object. The implant is completely formed, e.g., according 1o the methods disciosed
herein, prior {0 baing administerad. An intracameral implant can be designed to be bicdegradable over the course of
fime {as disclosedt below), and thus may thereby soften, change 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
“raplant” is used to refar both to an implant in 3 hydrated (also calied "swollen”) state whan i contains water (e.g.
after the implant has been (re-)hydrated once administered to the eye or otharwise immersed into an agueous
anvironment) and {0 an implant in its dry (dried/dehydrated) state, 2.g., when it has been dried to 3 low water
content of e.g. not more than 1% by weight or when the preparation results in a low water content insert without
the necessity of a drying step. The water content of the implant is measured using 2 Karl Fischer coulometric

method, such as shown in Example 2¢.

{80055] The term “inserted” is inferchangeably used herein with the terms "placed” or “injected” or
“administered” or “implanted”. Each term describes the inbracameral implantation of the OTX-TIC implant into the
anterior chamber of the eye where it then resides in the iridocomeal angle,

{80056] The term “ocular” as used in the present invention refers to the eye in general, or any part or
portion of the eve {as an “ocular implant” can in principle be administared to any part or portion of the eye). The
present invention in cerain enmbodiments is divected o intracameral injection of an ocular implant, and fo the
fowering of the intraccular prassure in subjects with glaucoma and/or ocular hypertension, as further disclosed
below,
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{80057 The term “biodegradable” refers to a material or obiect (such 35 the intracameral implant
according fo the present invention) which becomes degraded in vivg, i.e., when placed in the hurman body. In the
context of certain embodiments of the present invention, as disclosed in detail herein below, the implant comprising
the hydrogel within which the active ingredient is contained, slowly biodegrades over time once adninisterad into the
anterior segment of the eye, and which resides within the iridocorneal angle of the eye. In cerbain embodiments,
biodegradation takes place at least in part via ester hydrolysis in the agueous environment of the anterior segment of
the eye. The implant slowly softens and disintegrates, resulting in clearance through the liquefying and clearing
fhrough aguecus humor outfiow pathways.

{BO05B8] A “hydrogel” is a three-dimensional network of one or more hydrophilic natural or synthebic
polymers (a5 disclosad hersin) that can swell in water and hold an amount of water while maintaining or substantially
maintaining its structure, e.g., due to chemical or physical cross-inking of individual polymer chains. Due 1o their
high-water content, hydrogels are soft and flexible, which make them similar to natural issue. In the present
invention the term “hydrogel” is used to refer both to a hydrogel in the hydrated state when & contains water (e.g.
after the hydrogel has been formed in an agueous solution, or after the hydrogel has been hydrated or (re-)hydrated
once inserted into the eye or otharwise immersed into an agueonus environment) and 10 3 hydrogel in #s dry
{dried/dehydrated) siate, e.g., when it has been driad to a low water content of e.g. not more than 1% by weight or
when the preparation results in 2 fow water content insert without the nacessity of a drying step. In the present
invention, wherein an active principle is contained (e.g. dispersed) in a hvdrogel, the hydrogel may also be referred
10 as a "matri.

{BO058] The term “polymer nebwork” descrives 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 invention are disclosed herein below, The polymer
nebwork may be obtainad by reacting an electrophific group-containing multi-arm-polymer precursor with a
aucieophilic group-containing cross-inking agent.

{B0860] The term “fiber” as disclosed havein refers to a shape that is essentially cylindrical and
characterized by a diameter and & length.

{80061] The term "amorphous” refers to a polymer or polymer nehwork, which does not exhibit crystaliine
structures in X-ray or electron scaltering experiments.

{80062] The term “semi-crystalline” refars 10 a polymer or polymer nebwork, which possesses some
crysialline characler, Le., exhibits some crystalline properties in X-ray or electron scattering experiments.

{80063] As used herein, “homogenously dispersed” means the component, such as the fravoprost or
travoprost particles, are uniformiy dispersad throughout the hydrogal or polymer nefwork

fol]
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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 connected via crosstinks to form a polymer network and thus a hydroge! matrix. While other

materials might be present in the hydrogel, such as APIs or buffers, they are not referred to as “precursors”.

{B0G65] The parts of the precursor molecules that are till present in a final polymer network are also called
“units” herein, The “units” are thus the building blocks or constituents of a polymer nebwork forming the hydrogel
For example, 3 polymer network sultable for use in the prasent invention may contain identical or different

polyethylene glveol units as further disclosed herain.

{B0066] The term “sustained release” for the purposes of the present invention is meant to characterize
products which are formulated to make the AP available over an extended period of time, thereby aliowing a
reduction in dosing frequency compared to an immediate release dosage form, such as a solution of AP that is
topically appliad onto the eye {such as travoprost-comprising ave drops). Other terms that may be used herein
interchangeably 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,

{80067] The term “blend of particles” defines 3 mbdure of particles, wherein each component of the
mixture has an individual compesition.

{80068] The term “repeated dose”, “repeated application” or “repeated use” as used herein, refars to a
further treatment by inlracamerally inserting the API-containing intracameral implant of the presant invention into
the anterior chamber of the eye, affer the same eve has been ireated before 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 treatment for an unlinited period of time by repeated application.

{B0069] The term “polylactide” as used herein usually refers to homopolymers obtained by
polycondensation of lactic acid, In other words, 8 polylactide consists of factic acid monomer units, Such polyiactide
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-gfcolic acid). Polylactide can be formed by polymerization of D-Lactic acid, L-Lactic acid, or any
mixture of D-lactic acid and L-lactic acid. The final polylactide may be called D L-polylactide in the lalter case.

{B0870] The term “inherent viscosity™ is used to denote 3 physical parameter of the polviactides {PLAS)
used herein, The different molecular weight polymers are described as 4A, 7A, 94 and 5.5E PLA where the numerical
value designates the target inherent viscosity {IV) of the polymer in chloroform which correlates to the PLA molecular
weight and the letter suffix designates acid (A) or ester (E) end group. When measurad in 0.5 % w/v chloroform at
30 °C, 4A PLA has an inherent viscosity of 0.35 to 0.45 di/g; 74 PLA has an inherent viscosity of 0.60 o 0.80 diig
and YA PLA has an inherent viscosity of 0.80 to 1.0 difg. When measured in 0.1 % w/v chioroform at 25 °C, 5.58
PLA has an inherent viscosity of 0.55 t0 0.75 di/g.

9
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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 ater insearion, 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 about 15% or less than
15% (based on the total weight of travoprost in the intracarmeral implant) within one day, e.g. day 1, measurad in
vitro unider physiological conditions as described herein, e.g. simulated physiclogical sink conditions in 50 mb of 1x
PBS, 0.5% castor off, 0.01% scdium flucride buffer at pH 7.2-7.4 at 37 °C.. The term “burst” may also be used with

respect {o other active agents disclosed herein. According to the invention the burst is minimized,

{80072] The term “exdended period of time™ as used herein refers to any pericd of Hme that would be
considerad by those of ordinary siilf in the art as being extended with respect fo ireating a disease, and in particular
refars o periods such as at least about 1 waek, or at least about 1 month or longer, such as up to about 24 months,
oF any intermediate periods such as specifically mentioned herain such as about 2 to 12 months or 3 to about ©
months, about 4 to about 7 months, about 3 to about 6 months.

{80873] The term "visualization agent” as used herain refers to a molecule or composition that is contained
within the hydroget of an implant providing the possibility 1o easily visualize the implant when inserted into the
anterior segment of the eye. The visualization agent may be a3 fluorophore such as fluorescein, rhodamine, coumarin,

and cyanine. In ceartain embodiments the visualization agent is flucrescein or includas a flucrescein moiety.

{80074 As used herain, the terms “aquecus humor” or "AH” refer to the liquid within the anterior chamber.
{BO07S5] As used herein, the term “hilaterally” or “bilateral” refers -in the context of administration of the
implants of the present invention- t¢ an administration of the implants into both eyes of a patient. Independent for
each eye.

{B00786] The term “intracameral implant” refers to an implant that can be administered into the anterior

segmeant of the eye, and which resides within the iridocorneal angle.

{80077 The terms “APL”, "active {pharmaceutical) ingradient”, “active (pharmaceutical) agant”, “active
{pharmaceutical) principle”, “(active) therapeutic agent”, “aclive”, and “drug” are used interchangeably herein and
refer to the substance used in 2 finished pharmaceutical product (FPP) as well as the substance used in the
preparation of such a finished pharmacautical product, intended to furnish pharmacological activity or to otherwise
hiave direct effect in the diagnosis, cure, mitigation, treatiment 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 &
prostaglandin antagonist, the agent may be, e.g., travoprost, bimatoprost or latanoprost.

{80078] The term™ireat” “reating”, or'treatment” are used interchangeably and refer to reversing,
alleviating, delaving the onset of, or inhibiling the progress of a disclosed condition (e.g., ocular hypertension or

10
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glaucoma), or one of mora symptoms thereof, as described herein. In other aspects, treatment may be administerad
in the absence of symptoms. For exampie, treatiment may be administerad o a susceptible individual prior to the
onset of symptoms {e.g., in light of 3 history of symptoms and/or in light of exposure to 3 particular organism, or
other susceptibility factors), i.e., prophylactic treatment. Treatment may also be continued after symptoms have

resplved, for example to delay thelr recurrence.

{80879] The terms"subject” and"patiant” may be used interchangeably, and means a mammal in nead of
freatment, e.g., companion animals (e.g., dogs, cals, and the like), farm animais (e.9., cows, pigs, horses, sheep,
goats and the like) and laboratory animals {e.g., rals, mice, guinea pigs and the like). Preferably, the subjectis a
human in need of treatment.

800887 According to certain embaodiments of the invention the AP is travoprost. Travoprost, 2
prostaglandin F2a analogue, is a highly selective full agonist which has & high affinity for the prostaglandin FP
receptor, and reduces the intraocuiar pressure by increasing the oulflow of aquecus humor via trabecular meshwork
and uveoscleral pathways. Travoprost is the isopropyl ester of a single enantiomer of the selective FP prostaglandin
agonist, fluprostenol. Travoprost belongs (o a class of prostaglandin F2a analogue prodrug esters {including
fatanoprost, bimatoprost, tafluprost) that facilitates comesl penetration and affords delivery of the active carboxylic
acid {iravoprost acid) to the aguecus humor. The prodrug esters are beliaved t© be hydrolyzed by esterases in the
cornea to the biclogically active frea acid in which carbons 17-20 have heen substituted with a meta
friflucromethviphenoxy group. Compared to fatanoprost, the free acid of travoprost was obsarved 10 have higher
potency and greater selectivity for the FP prostancid receptor based on results from in vitro binding affinity studies.
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[80081] As used herein, the term “therapeutically effective” refers to the amount of APL e.g. travoprost

needed to produce a desired therapeutic result after administration. For example, in the context of the present
invention, one desired therapeutic result would be the reduction of the I0P, e.¢.,; as measurad by /7 vivo tests known
o the person of ordinary skill in the art. Amounts and doses of travoprost as provided herein refer to the isopropyl
ester,
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{80082] As used herein, the term intraocular pressure” (I0P) is the fluid pressure inside the eye.
Tonomelry, such as Goldmann tonormelry such as set forth in detail in Exarmple 3 below, is the method eye care
professionals use to datermine 10P.

{80083] As used herein "pachymetry” is the method usad Lo measure the central corneal thickness of a

[}

subject. Ceniral corneal thickness measuraments are carried out using an ultrasenic pachymeter such as defined in
detail in Example 3 below.

{80084] As ysed herein, “endothelial celf count” or “ECC” is determinad by specular microscopy as defined
in Example 3 below,

{80085] As used herain, the term “glaucoma” may encompass the forms of open-angle glaucoma and
10 angle-closure glaucoma. Sublypes of open-angle glaucoma disclosed herain may encompass normal-tension
glaucoma, congenital glaucoma, secondary glaucoma, pigmeniary glaucoma, pseudoexfoliative glaucoma, traumatbic

glaucoma, neovascular glaucoma, irido corneal endothalial syndrome (ICE), and/or uveitic glaucoma.

{80088] As used herein "no change of endothelial cell count occurring in the treated eye during the
treatment period and/or entire treatment” means that the value of the endothelial call count does not dinically

iy
W

meaningfully decrease. A single decrease of up to 20% from baseline in 3 subject during the treatment period and/or

a continued decrease of up to 10% from baseline in a subject during the reatment perind is dinically acceptable.

{BO087] As used herein "no change of the thickness of the cornea or pachymetry oocurs in the treated eye

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

meaningfully decrease. A single decrease of up to 20% fron baseline in a subject during the treatment period and/or
20 a continued decrease of up to 10% from baseline in a3 subject during the treatment period is clinically acceptable.

{80088] As gsed harain, the term “open-angle glaucoma” is classified by ICD-10 Code H40. Open-angle
glaucoma may be roughly dassified into mild, moderate or severe open angle glaucoma.

{B0089] As used herein, “ocular hypertension” usually refers to any situation in which the pressure inside
the eye, t.e. IOP, is higher than normal. Eye pressure is measured in millimeters of mercury (mm Hg). Normal eye

o]
o

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 comeal thickness of an individual subject. Individuals with a
thin cornea may have ocular hvpertension despite of an intraccular eye pressure of below 21 mm Hg and individuals
with a thick cornea may have normal eve pressure despite of an intraccular eye pressure of above 21 mim Hg.
Therefore, it is also usual 10 apply a correction factor for the variation of the corneal thicknass.
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{80088] As used herein, the term "about” in connection with a measured guantity, refers to the normal
variations in that measured guantity, as expected by one of ordinary skill in the art in making the measurement and
axercising 3 level of care commensurate with the objective of measurement and the precision of the measuring

squipment,

{8G091] The term “at least aboul” in connection with a measured quantity refers to the normal variations in
the measured quantity, as expected by one of ordinary skill in the art in making the measurement and exercising a
lavel of care commensurate with the objective of measurement and predisions of the measuring equipment and any
guantities higher than that.

{800922] As used herain, the singular forms "a,"” "an,” and "the” include plural references unless the context
clearly indicates otherwise.

{80083] The term "and/or” as used in a phrase such as "A and/or B" herain is intended 1o include both "A

and B" and "A or B",

{80084] Open terms such as "inchude,” "including,” "contain,” "containing” and the like mean "comprising.”
These open-ended transitional phrases are used to introduce an open ended list of elements, method steps, or the

fike that does not exclude addiional, unracited elements or mathod steps.

DETAILED DESCRIPTION

Brostagiandin Antagonist Farticies

{BOE85] Prostagiandin antagonist (8.¢., travoprost) particles according to the presant invention are being in
the form of prostaglandin antagonist {e.g., travoprost) intermixed with a biodegradable polymer. For example, the
particles are microparticles.Such particles can be prepared by microencapsulation.

{80088] In specific embodiments, the prostaglandin antagonist (e.¢., ravoprost) particles have a diameter
ranging from about 1 to about 150 pm determined by sieving or have an average diameter ranging from 1 to 150 ym
detarmined by {aser diffraction. In a more specific embediment, the particles have a diameter ranging from about 1
o about 100 pm, about 20 to about 75 pm, about 20 to about 106 um, or about 20 to about 55 um determined by
sieving or have an average diameter ranging from about 1 to about 100 pm), about 20 to about 75 pm, about 20 to
about106 pum, or about 20 to about 35 pm determined by laser diffraciion. In a particular embodiment, the average
particle diametar is 36 ym determined by laser diffraction.

{80087] In & specific embodiment, the biodegradable polymer comprises a polylactide, More specifically, the
polytactide has an acid end group or an ester end group.
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{80088] In one embodiment, the prostaglandin antagonist {2.q., travoprost) particles are a blend of
different types of particles, such as particles in the form of prostaglandin antagonist (&.g., fravoprost) intermixed
with a first polylactide and particles in the form of prostaglandin antagonist {e.qg., travoprost) intermixed with 3
second polytactide. More specifically, the first and the second polylactide each have an acid end group. In @ more
specific embodiment, the first polylactide has an inherent viscosity specification ranging from about 0.05 to about
fess than 0.5 di/g, or ranging from about 0.35 to about 0.45 di/g. Addiionally or alternatively, the second polylactide
has an inherent viscosily specification ranging from about 0.5 to less than about 0.80 di/g, or ranging from about 0.6
o less than about 0.8 di/g.

{B0089] In a certain embodiment, the prostaglandin antagonist (e.g., travoprost) particies consist of 3 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 polviactide and the second type of particle being in
the form of prostaglandin antagonist (e.g., travoprost) intermiad with the biodegradable polymer consisting of the
second polylactide.

8081007 In one embodiment, the first and the second polvlaciide have a mass ratio in the particle blend of
about 1.5:1 to about 1:1.5, or about 111,

{800101] In one embodiment, the prostaglandin antagonist (e.g., travoprost) particles are a blend of
different types of particles including partides in the form of prostagiandin antagonist {e.g., ravoprost) intermixed
with a first polylactide, particles in the form of prostaglandin antagonist (e.q., travoprost) intermixed 3 second
polytactide and patticles in the form of prostaglandin antagonist {&.g., travoprost) intermixed with a third pohyachide,
wherein each of the polylactides have an acid end group. Specifically, the first polylactide has an inherent viscosity
specification ranging from about .05 to less than about 0.5 di/g, or ranging from about £.35 to about 0.45 di/g, the
second polytactide has an inherent viscosity specification ranging from about 0.5 to less than about 0.80 di/g, or
ranging from about 0.6 to fess than about 0.8 di/g , andt the third polylactide 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.

{800182] More specifically, the biodegradable polymer comprises, such as consists of, a blend of three types
of particlas, the first type of particle baing in the form of prostagiandin antagonist {e.q., travoprost) intermixed with
the biodegradable polymer consisting of the first polylactide, and the second type of particles being in the form of
prostaglandin antagonist {e.q., travoprost) intermixad with the biodegradable polymer consisting of the second
polylactide and the third type of particles in the form of prostaglandin antagonist (e.g., travoprost) intermixed with
the biodegradable polymer consisting of the third polylactide.

{80803} In further embodiments, & mass ratic of the first and the second polylactide in the pardide bend is
about 2:1 to about 1:2 or sbout 1:1.6.
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{800104] In another embodimant, a mass ratio of the first and the third polylactide in the particle blend is
about 2:1 1o about 1:2, or about 1:1.4.

800105} In another embodiment, the prostaglandin antagonist (e.q., ravoprost) particles are a blend of
different bypes of particles including particles in the form of prostagiandin antagonist (e.g., travoprost) intermixed
with a first polylactide, 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) intermixed with a third polylactide and
particles in the form of prostaglandin antagonist (e.g., travoprost) intermixed with a fourth polylactide.

{B00106] More specifically, the first polylactide has an inherent viscosity specification ranging from about
0.05 to less than ahout 0.5 di/g, or ranging from about 0.35 to about 0.45 di/g and has an acid end group, the
second polytactide has an inherent viscosity specification ranging from about 0.5 to less than about 0.80 difg, or
ranging from about 0.6 to less than about 0.8 di/g and has an acid end group, the third polylactide 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 and has
an acid end group, and the fourth polvlactide has an inherent viscosity ranging from about 0.05 to about 1.7 di/g,
such as ranging from about 0.55 to about .75 di/g, and has an aster end group.

{8G0187] Even more specifically, the prostaglandin antagonist {e.9., travoprost) particles nay comprise, such
as consist of, 3 blend of four type of particles, the first type of particle being in the form of prostaglandin antagonist
(e.g., ravoprost) intermixed with the bicdegradable polymer consisting of the first polylactide, the second type of
particles being in the form of prostaglandin antagonist {2.g., travoprost) intermixed with the biodegradable polymer
consisting of the second polylactide, the third type of particles being in the form of prostaglandin antagonist {e.g.,
travoprost) intermixed with the bicdegradable polymer consisting of the third polvlactide and the fourth type of
particies being in the form of prostaghandin antagonist (e.g., travoprost) intermixad with the biodegradable polymer
consisting of the fourth pohvactide.

{B03108] In another embodiment, 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 101

{800189] In a further embodiment, a mass ratio of the first and the third polylactide in the particle blend is
about 3:1 to about 1:1, or about 2:1.

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

{808111] In cerbain embodiments, the mass ratic between prostagiandin antagonist (e.g., travoprost) and
the total amount of the biodegradable polymer in the prostaglandin antagonist (e.g., travoprost) particles is about
2:3 0 12 or about D.77:1.
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{800112] In & certain embodiment, the prostaglandin antagonist (e.g., travoprost) particles comprise, consist
or consist essentially of prostagiandin antagonist {&.g., travoprost) and the biodegradable polymer and other

pharmacetically acceptable residual amounts of manufacturing components.

{800113] In & cartain embodiment, the travoprost particles are a blend of at least two types of travoprost
particles selected from the group consisting of
Ky a first type of travoprost particles made of 38 midture of:
- fravoprost and
a bindegradabla polymer consisting of a polylactide or pobylactides having an acid end

group and an inherent: viscosity specification ranging from about 0.05 to fess than about 0.5 difg,
such as from about 0.35 to about 0.45 difg,
such as wherein the first type of particles contains from about 40 wt.-% 1o about 50 wi.-%, such
as from ahout 43 wt.-% to about 45 wi.-% travoprost, based on the total mass of the first type of
particles;

2 a second type of travoprost particles made of a3 mixture oft
- travoprost and
- a biodegradable 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 .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 wt.-% to about 50 wt.-9%,
such as from more than about 45 wt.-% to about 47 wt.-% travoprost, based on the total mass of
the second type of particles;

3 a third fype of travoprost particles made of a midure of:
- travoprost and
- a biodegradable polymer consisting of a polylactide or polylactides having an acid end
group and an inherant 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 wherein the third type of particles contains from about 40 wt.-% to about 50 wt.-%, such
as from about 41 wt.-% to about 42 wt. % travoprost based on the totad mass of third type of
particies;

43 a fourth type of travoprost particles made of a mbdure of:

travoprost and

- a biodegradable polymer consisting of a polylactide or polylactides having an ester end
group and an inherent viscosity speacification ranging from about 0.05 to about 1.7 di/g, such as
ranging from about 0.55 to about 8,75 di/g,

16
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{800114]
particles selected

such as wherein the fourth type of particles contains from about 40 wt.-% to about 50 wi.-%, such
as frony about 41 wi.-% 0 about 43 wt.-% travoprost hased on the total mass of the fourth type of
particles.

In a cartain 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

- hicdegradabie polymer comprisinga polviactide or polylactides having an acid end group
and an inharent viscosity specification ranging from about 8.05 to less than about 0.5 difg,

wharein the first bype of particles comprises from about 40 wi.-% (o about 50 wt.-% travoprost,
based on the {otal mass of the first type of particies;

23 a second type of travoprost particles conprising:

- travoprost and

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

wherein the second type of parlicies comprises from about 40 wt.-% to about 50 wh.-% travoprost,
based on the total mass of the second type of particles;
3 a third type of travoprost particies comprising:

travoprost and

hicdegradable polymer comprising a polylactide or polylactides having an acid end group
and an inherent viscosity specification ranging from about 0.8 to about 1.7 di/gq,

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

4} a fourth type of travoprost particles comprising:

travoprost and
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[000115]

hicdegradable polymer comprising a polylactide or polyiactides having an ester end group

and an inherent viscosity specification ranging fron about 8.05 to about 1.7 di/g,
wherein the fourth type of particles comprises from about 40 wt.-% to about 50 wt.-% travoprost
hased on the total mass of the fourth type of particles.

In 3 certain embodiment, the travoprost particles a blend of particles made of

1) a first type of travoprost particles made of a mixture of fravoprost and the bicdegradable
polvmer consisting of a polylactide or polylactides 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
0 about 0.45 di/g, wherein the first type of particles contains from about 40 wit.-% to about 50
wi.-%, such as front aboul 43 wi.-% o about 45 wi.-% travoprost, based on the tokal mass of the
first type of particles; and

23 a second 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 0.5 to less than about 0.80 di/g, such as ranging
from about 0.6 to less than about .80 difg, wherein the second type of particles contains from
about 40 wi.-% to about 50 wt.-S%, such as more than from about 45 wt.-% o about 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.-% fo
about 55 wt.-% particles of the first type of particles and about 35 wi.-% to about 55 wi.-%
particles of the second type of parlicles; 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 particles and about 35 wt.-% to about 55 wi.-
% of the tolal armount of fravoprost in the implant is present in the form of pardicles of the second
type of particles,

wherein opticnally the polymer network is formed by reacting an electrophilic group-containing
multi-arm-polymer precursor with a nucleophilic group-containing cross-inking agent, the
electrophiiic group is a succinimidyiglutarate (SG) group and the multi-arm polymer precursor an 8-
arm-15K-5G polyethyiene glycol; and the nucleophilic group-containing cross-linking agentis a
trilysine, or the polymer network comprises 8-arm-polyathylena glycols baing cross-finked including
a group represented by the following formula
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wherain mis 2.

{808116] In 2 certain embodiment, he {ravoprost particies are a bland of particies made of
1) a first type of particles made of a mbdure of travoprost and the bicdegradable polymer

/

|94

consisting of a polylactide or poiyviactides 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
.45 difg, wherein the first type of particies contains from about 40 wi.-% to about 50 wt.-%, such as
from about 43 wt.-% to about 45 wt.-% travoprost, based on the total mass of the first type of
10 particles,
23 a second type of travoprost particles made of a mixture of travoprost and the biodegradable
palymer consisting of a polylactide or poiviactides having an acid end group and an inherent viscosity
specification ranging from about (.5 0 less than about 0.80 di/g, such as ranging from about 6.6 to
less than about 0.80 di/g, wherein the second type of particle contains from about 40 wit.-% to about
15 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, and
3) a third type of travoprost 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 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0
20 difg, wherein the third type of particles contains from about 40 wt.-% to about 50 wt.-%, such as from
ahout 41 wh.-% 1o about 43 wt.-% travoprost, based on the tolal mass of the third type of particles,

such as wherein the blend contains, based on the total amount of blend, about 20 wt.-% to about 35
wt.-% particles of the first type of particles and about 30 wt.-% 1o about 50 wi.-% parlicies of the
25 second type of patticles and about 25 wh.-% o about 45 wi.-% of particies of the third type of

particles; or

such as wherein about 20 wt.-% to about 35 wt.-% of the total amount of travoprost in the implant is
presant in the form of particies of the first type of particles and about 30 wi.-% to about 50 wt.~-% of

36 the total amount. of fravoprost in the implant is present in the form of particles of the second type of
particles, and about 25 wt.-% to about 45 wt.-9% of the fotal amount of travoprost in the implant is
present in the form of paticles of the third type of particies,

19
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wherein opticnally the polymer nebwork is formed by reacting an electrophilic group-containing multi-
arm-polyraer precursor with a nudieophilic group-containing cross-linking agent, the electrophilic group
is 3 succinimidylglutarate (SG) group and the multi-arm polymer precursor an 8-arm-15K-5G
polyethylene giveol; and the nudeophilic group-containing cross-linking agent is a frilvsine or the
polymer network comprises 8-arm-polyethylene glycols being cross-linked including a group
represented by the following formula

wherain mis 2.

In certain embodiments, the travoprost particies 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 3 polylactide or polviactides having an acid end group and an inherent viscosity specification ranging
from about 0.05 o less than about 6.5 di/g, such as from about (.35 to about $.45 di/g, wherein the
first type of particles contains from about 40 wi.-% to about 50 wi.-%, such as from about 43 wt.-%
to aboul 45 w.-5% travoprost, based on the total mass of the first type of particles,
2) asecond type of particles made of a mixtura of travoprost and the bicdegradable polymer
consisting of 3 polylactide or polylactides having an acid end group and an inhearent viscosity
specification ranging from about 0.5 to less than about 0.80 di/g, such as ranging from about 0.6 to
fess than about 0.80 di/g, wherein the second type of particies contains from about 40 wt.-% 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 particles,
3) athird type of particles made of travoprost and the biodegradable 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 di/g, wherein the third
fype of particles contain from about 40 wi.-% to about 50 wi.-%, such as from about 41 wt.-% to
about 43 wi.-% travoprost, based on the total mass of the third type of particles, and
4) a fourth type of particles made of fravoprost and the bicdegradable polymer consisting of 3
polylactide or polylactides having an ester end group and an inherent viscosity specification ranging
fror 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 wh-% to about 50 wi.-%,

20
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such as whergin the blend contains, basad on the total amount of blend, about 15 wt.-% to about 25
wt.-% particies 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 wi.-% 10 about 60 wt.-% of particles of the fourth type of particles; or

such as wherein about 15 wk-% to about 25 wk.-% 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 wt.-% 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 wit.-% 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 particies and about 40 wi.-% o about 60 wit.-% of
the total amount of travoprost in the implant is present in the form of particles of the fourth type of
particles,

wharein opticnally the polymer network is formed by reacting an alectrophilic group-containing multi-
arm-polymer precursor with a nucleophilic group-containing cross-inking agent, the electrophilic group
is & succinimidylazelate (SAZ) group, and the multi-arm polyrmer precursor is a 8-arm-15i-5AZ
polyethylene glycol;, and the nucleophilic group-containing cross-linking agent is a trilvsine, or the
polymer nebwork comprises 8-arm-polyethviene glycols being cross-linked incluging a group
represented by the following formula

O

Y O~

H m
Q
wherein mis &,

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

1 a first type of travoprost particles comprising a mixture of travoprost and the biodegradable
polymer comprises a polvlactide or polviaciides having an acid end group and an inherent viscosity
specification ranging from about 0.05 o less than about 0.5 di/g, wherein the first type of particles
contains from about 40 wi.-% t about 50 wi.-%, travoprost, based on the total mass of the first type
of particles; and

2) a sacond type of travoprost particies cornprising a midure of ravoprost and the biodegradable
polyner comprising a polvlaciide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 to less than about 0.80 difg, wherein the second type of particles
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contains from about 40 wt.-% to about 50 wh.-% travoprost, based on the total mass of the second
type of particles,

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

In a certain embodiment, the travoprost particles comprise a blend of particles comprising
1) a first type of particles comprising 2 mixture of travoprost and the biodegradable polymer
comprising a polylactide or polylactides having an acid end group and an inherant viscosity
specification ranging from about 0.05 to less than about 0.5 di/g wherein the first type of particles
contains from about 40 wi.-% to about 50 wt.-36 travoprost, based on the total mass of the first type
of particles,
] a second type of travoprost particles comprising a mixture of travoprost and the biodegradable
polymer comprising a polyvlactide or polylactides having an acid and group and an inherent viscosity
specification ranging from about 0.5 to fess than about 0.80 di/gwherein the second type of particle
contains from about 40 wit.-% to about 50 wt.-% travoprost, based on the total mass of the second
type of particles, and
3 2 third type of travoprost particles comprising a mibxure of travoprost and the bicdegradable
polymer comprising 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 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 2C wt.-% o about 35 wt.-%
particles of the first type of particles and about 30 wt.-%% to about 50 wi.-% particles of the second
fype of particles and about 25 wt.-% o about 45 wt.-% of particies of the third fype of particies.

In certain embodiments, the travoprost paricies comprise a blend of particles comprising
iy a first type of particles comprising 3 mbdure of travoprost and the bindegradable polymer
comprising 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 wherein the first type of particles
contains from about 40 wi.-% ko about 50 wi travoprost, based on the total mass of the first type of
particles,
2) a second type of particles comprising 8 mixture of travoprost and the biodegradable polymer
comprising a polylactide or polylactides having an acid end group and an inharent viscosity
specification ranging from about 0.5 to less than about 0.80 difg wherein the second type of parlides
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contains from about 40 wt.-% to about 50 wh.-% travoprost, based on the total mass of the second
type of particles,

3 a third type of particles comprising travoprost and the bicdegradable polymer comprising a
polytactide or polvlactides having an acid end group and an inherant viscosity specification ranging

2y

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

4 a fourth type of particles comprising travoprost and the biodegradable polymer comprising 8
polytactide or polylactides having an ester end group and an inherent viscosity specification ranging
from about 0.05 to about 1.7 difg wherain the fourth type of particles contains from shout 40 wt.-% to
10 about 50 wk.-%,

wherain the blend contains, based on the total amount of blend, about 15 wt.-% t¢ about 25 wi.-%
particles of the first fype of particles and about 15 wt.-% fo about 25 wt.-% particles of the second
type of particles and about § wt.-% to about 15% of particles of the third type of particies and about

15 40 wt.-% to about 60 wi.-% of particies of the fourth type of particles.
000121} In another embodiment, the particles are spherical particles.
{B00122] According to a first specific aspect, the present invention is directed to prostaglandin antagonist

(e.g., travoprost) parlicles made of a mbdure composed of:

prostaglandin antagonist (e.q., travoprost) and

20 - 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

cjlI’gl

wherein the mixture contains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wi-% i
about 45 wit.-% prostagiandin antagonist (&.¢., travoprost) based on the total mass of the mbdure,

25 {G08123] According to a second specific aspect, the prasent invention is directed to prostaglandin anbagonist
{e.q., ravoprost) particles made of a mbdure composed of:
- prostaglandin antagonist (e.g., travoprost} and

3 bicdegradable polymer consisting of a polylactides having an adid 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 less
30 than about C.80 di/g,
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wherain the mbdure contains from about 40 wi.-% to about 50 wt.-%, such as more than from about 45
wi.-% to about 47 wi.-% prostaglandin antagonist {e.g., travoprost) based on the total mass of the

mibxture,

{806124] According to a third spedific aspect, the prasent invention is directad fo prostagiandin antagonist
5 {e.q., travoprost) particies a mixture of:
prostagiandin antagonist (e.9., travoprost) and

a biogdegradable 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.-% to about 50 wt.-%, such as from about 41 wit.-% to
10 about 43 wt.-% prostaglandin antagonist (e.g., travoprost) based on the total mass of the mbdure.

{008125] According to a fourth aspect, the present invention is directed to prostaglandin antagonist (2.G.,
fravoprost) particles made of 3 mikture composed of:

- prostaglandin 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 difg, such as ranging from about 0.55 to about 0.75 di/g,

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

{8G0126] According to aspect (@), 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 0.05 to less than about 0.5 di/g, such as from about 0.35 to about 0.45
difg,

whergin the mixiure contains from about 40 wi.-% to about 50 wi.-%, such as from about 43 wi-% to

25 about 45 wt.-% travoprost based on the total mass of the mixture,
800127} According to aspect (b}, the present invention is directed to Travoprost particles made of a3 mixdure
of:
Travoprost and
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- & hiocdegradable polymer consisting of a polviactides having an acid end group and an inherant viscosity
specification ranging from about 0.5 to less than about 0.80 dl/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
wh.-% 0 about 47 wi.-% travoprost based on the total mass of the mixture.

{808128] According to aspact (¢, the present invention is directed to Travoprost particles made of 3 midure
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 to about 1.7 di/g, such as ranging from about 0.8 {0 about 1.0 di/g,

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

{808128] 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 (.05 1o about 1.7 difg, such as ranging from about 0.55 to about 0.75 di/g,

wharain the mixiure contaings from about 40 wit.-% to about 50 wt.-%, such as from about 41 wi-% o
about 43 wt.-% travoprost based on the total mass of the mixdure.

(GO0 130] As part of an embodiment, travoprost in the disdosed implants is microencapsulated, wherein the
remaining features of the implants are described herein. Alternatively, travoprost in the disclosed implants is
microencapsulated with poly(factic-co-glyeolic acid) (PLGA) or poly{lactic acid) (PLA), or a 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 described
herain.
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{B08131] In cerbain embodiments of the present invention, the prostaglandin antagonist (2.¢., travoprost)
particies, as defined above, are dispersed in a bicdegradable hydrogel. In other words, the prostaglandin antagonist
{e.g., iravoprost) particles are distributad within a matrix composad of said hydrogel in such cerdain embodimants. In
a specific embodiment the prostaglandin antagonist {e.q., ravoprost) particles are uniformiy dispersed in said
hiodegradable polymer. PEG Hydrogel

{800132] In certain embodiments, the hydroget comprises a polymer nelwork comprising one or more units
of polyethylena glycol.
008133} In a certain embodiments of the present invention, the polymer nelwork forming the hydrogel

contains polyethyiena glyeod (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 o be administered o all
parts of the human or animal body.

{800134] The polymer network of the hydrogel implants of the present invention may comprise one or more
muft-arm PEG units having from 2 to 10 arms, or 4to 8 arms, or 4, 5, 6, 7 or 8 arms. In certain embodiments, the
PEG units used in the hydrogel of the presant invention have 8 arms. In certain particular embodiments; an 8-armad

PEG is utilized.

{BO00135] In certain embodiments, the polyethylene glveol units are 4- to 10-arm polyethyiene glyeol units, or
8-arm polyethylene glycol units.

{800136] The molecular weight of the polyethylene glveol refers to an average molecular weight, which may
be selected from various average values known to the person of ordinary skill 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 weights can be used in the context of
the present invention. In certain embodiments, the average molecular weight of the polyethylene glycol units and
precursors as disciosed herein is given as number average moelecular weight.

8083137} Muiti-arm PEG unils with a specified molecular weight as used herein may be abbreviated in the
form of e.g. 8al5kPEG, referring to an 8-arm PEG with a molecular weight of 15,000 Daltons,

{B00138] In 3 4-arm PEG, each of the arms may have an average arm length (or molecular weight) of the
folal molecular weight of the PEG divided by 4. A 4a20KPEG precursor, which is a particularly sultably 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 alse be used in combination with or alternatively to the 4a20kPEG precursor in the
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present invention, thus has 8 arms each having an average molecular weight of 2,500 Daltons. Longer arms may
provide increased flexibilily as compared to shorter arms. PEGs with longer arms may swell more as compared o
PEGs with shorter arms. A PEG with 3 fower numbar of arms also may swell more and may be more flexible than 3
PEG with a higher number of arms. In ceriain particufar enbodiments, only a 4-arm PEG precursor is ulilized in the
present invention. In certain particular embodiments, two different 4-arm PEG precursors are utilized in the present
invention. In certain other embeodiments, 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.

{800139] In certain embodiments, the polymer natwork is formed by reacting an electrophiiic group-
containing multi-arm-polymer pracursor with a nucleophilic group-containing cross-inking agent. In particular certain
arnbodiments wherain the multi-arm-polymer precursor is a 4- to 10- arm polyethylene glycol precursor, or an 8-arm
polyethylena glycol precursor.

{80014} 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 linnited to NHS
dicarboxylic acid esters such as the succinimidylmaionate group, succinimidyimaleate group, succinimidylifumarate
group, "SAZ” referring to 3 succinimidyiazelate end group, "SAP” referring 10 a succinimidyiadipate and group, "SG”
referring to a succinimidyighutarate end group, and "S5” referring to a succinimidyisuccinate end group.

{800141] In certain embodiments, the multi-arm polymer precursor is selacted from the group consisting of
8-arm-15K-5G polysethviene ghycol or 8-arm-15K-SAZ polyethyviene glycol

{8003142] In certain embodiments, the electrophilic group is selected from the group consisting of a
succinimidyiglutarate (SG) group and a succinimidylazelate (5AZ) group.

{B00143] In certain embodiments of the present invention, the polymer network is formed by reacting an
slactrophific group-containing rulti-arm-polymer precursor with a nucleophilic group-containing cross-inking agent,
the electrophilic group is selected from the group consisting of 3 succinimidylglutarate {SG) group and 3
succinimidylazelate (SAZ) group, and the rmulti-arm polymer precursor is selacted from the group consisting of 8-
arm-15K-5G polyethylene glycol or 8-arm-15K-SAZ polyethylene glycol; and the nucleophilic group-containing cross-
finking agent is a triysine, or S-arm-15K-5A7 polyethylene glycol; and the nucleophilic group-conrtaining cross-linking
agent is a trilysine, or the polymer network comprises 8-arm-polyethylens glycols being cross-linked including a
group represented by the folfowing formula
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O
H m o
wherein mis 2 or 6.
{8003144] Thus, in certain embodiments, the PEG-precursor is an NHS dicarboxylic acid ester-terminated
multi-arm PEG pracursor that can be represented by the formula:
0
S,
o 0 \
0 \)x\:

R QHE._wafwmzf;ﬁgav‘yc{nmg%émsw—a{ @

t e \)?‘ i
K M’h’: X

wherein n is determinad by the molecular weight of the respective PEG-arm, mis an intager 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 a.g. 2, 4, §, etc., see above).
Where m is 1, each arm is terminaled with a succinimilyisuccinate (8S) and group, where mis 2, each arm is
terminated with a succinimidyigiutarate (SG) group, where m is 3, each arm is ferminated with a succinimidyladipate
{SAR) group, and where m is 6, sach arm is terminatad with a succinimidylazelate (SAZ) group. Wikh these specific
electrophific end groups, multi-arm PEG unils may be abbreviated in the form of e.g. 4a20kPEG-5AP, referring to a 4-
arm PEG with a succinimidylagipate end group and a molecular weight of 20,000, In the above formula, R s a core
structure appropriate to provide the desired number of arms. For 4-arm PEG units and precursors, R can be a
pentaerythritol structure, whereas for 8-arm PEG units and precursors, R can be 3 haxaglycerol structure,

{800145] In certain embodiments, the multi-arm-polymer precursor has 8 mass average molecular weight in
the range from about 10,000 to about 20,000 Daltons, In a more specific certain embodiment, the mulii-arm-polymer
precursor has 3 mass average molecular weight of 15,000+ 10% Daltons.

[Q00146] The maotecular weight of polyethyiens glycol and polyethylene glycol derivatives can be determined
by several methods, induding gel electrophoresis such as SDS-PAGE (sodium dodecyl sulphate-polyacrylamide gel
slectrophoresis), gat permeation chromatography (GPC), GPC with dynamic light scattering (DLS) as well as Matrik-
assisted laser desorption/ionization-time of flight (MALDI-TOF) spectrometry. The molecular weight of polyethylene
glyeol precursors as disclosed harein can ba determined by any method known to the person of ordinary skill in the
art, including SDS-PAGE, GPC and MALDI-TOF, and in particular is determined by GPC using 3 PEG standard of
known molecular weight (determined e.g. by MALDI-TOF) and polydispersity {determined e.¢. by GPC). In case a
high accuracy is needed, MALDI-TOF can be used.
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{800147] In certain embodiments, reactions of e.g. nucleophilic group-containing crossiinkers and
elecirophilic group-containing PEG units, such as a reaction of amine group-containing crosshinkers with activated
aster-group containing PEG units, result in a plurality of PEG units being crosslinked by the crosslinker via an amide
GFOUp.

{800 148] In the case of PEGs with NHS-ester end groups such as succinimidylazelate (SAZ)-,
succinimidyladipate (SAF)- or succinimidylgluatarate-{5G)-terminated PEG units {sea above), the reaction with amine
group-containing crosslinkers result in a plurality of PEG units being crosslinked by the crosshinker via a hydrolyzable

finker having the formula:

wherein mis an integer from o 10, and specifically is 4, 2, 3, 4, 5, 6, 7, 8, 9, or 10. For a SAZ-end group, m would
be &, For a SAP-end group, m would be 3, for a SG-end group, m would be 2 and for an SS-end group, m would be
1.

{800149] In a certain embodiment, the nucleophilic group-containing crossiinking agent is an amine.

{B00150] In another embodiment, the nucieophilic group-containing crosslinking agent is a small molecula
arnine with a molecular weight below 1,000 Da, comprising two or more printary aliphalic amine groups.

{80015} In a certain embodiment, the nucleophilic group-containing crosstinking agent is a smalf molecule
amine selected from the group consisting of dilysine, trilysine, tetralysine, ethylenediamineg, 1,3-dlaminopropansa, 1,3
diaminopropane, diethvlenetriamine, and Irimethyvihexamethylenadiamine.

{QO0182] In one embodiment, the nudeophilic group-containing crossiinking agent is a trilysine. In one

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

{800153] In another embodimant, the tribysine is labelad with a visualization agent salected from the group
consisting of a flucrophore such as Auorescein, rhodaming, coumarin, and cyanine. Specifically, the nudieophilic
group-containing crosslinking agent is fluorescein-conjugatad trilysine. More specifically, the fluorescein-conjugated
irilvsine is obtained by reacting trilysine acetate with N-hydroxysuccinimide (NHS)fluorescain. Even more specifically,
wherein the trilysine is labeled by partial conjugation with the visualization agent.
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{800154] In certain embodiments, the implant does not comprise a visualization agent e.g. the trilysine is not
abeled with a visualization agent.

800155} As part of an embodiment, provided hereln is a sustained release biodegradable intracameral

tiydrogel inaplant comprising travoprost and a palymer network.

{B08156] As part of a further embodiment, the polymer network of the disclosad hydrogel implant (e.g., as in
the first embodiment) comprises a plurality of polyethylene glycol (PEG) units,

{80187} As part of a further embodiment, the piuralily of polyethyiene glycol (PEG) units included in the
disclosed implants are cross-linked to form 3 polyrmear nebwork comprising a pluratity of multi-arm PEG unilts having at
least 2 arms, wherain the remaining features of the implants are described herain e.g., as in the first or second
embodimant. Alternatively, as part of 3 third embodiment, the polymer network of the disclosed implants comprise a
plurality of multi-arm PEG units having from 2 to 10 arms, wherein the remaining features of the implants are
described herein €.g., as in the above embodiments. In ancther slternative, the polymer network of the disclosad
implants comprise a plurality of multi-arm PEG unils having from 4 to 8 arms, wherein the remaining features of the
implants are described herein e.g., as abova. In ancther alternative, the polymer network of the disclosed implants
conprise a plurality of 4-arm PEG units, wherein the remaining features of the implants are described herein eg., as
above, In another alternative, the polymer network of the disclosed implants comprise a plurality of 8-arm PEG units,
wherein the remaining features of the implants are described above.

{BO0158] As part of a further embodinent, the polymer network of the disclosed implants comprises a
plurality of PEG units having a number average molecular weight (Mn) ranging from about 5 KDa o about 50 KDa,
wherein the remaining features of the implants are described herain. Alternatively, the polymer network of the
disclosed implants comprise a plurality of PEG units having a number average molecular weight (Mn) ranging from
about 5 KPa 1o about 40 KDa, wherein the ramaining features of the inplants are describad. In another alternative,
the polymer network of the disclosed imiplants comprise a plurality of PEG units having a number average molecular
weight {Mn) ranging from about 5 KDa {0 about 30 KDa, 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 about 50 KDa, whereln the
remaining features of the implants are described herein. In ancther slternative, 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 about 40 KDa, wherein the remaining features of the implants are described herein. In ancther alternative,
the polymer network of the discicsed implants comprise & plurality of PEG units having a numbar average molecular
weight {Mn) ranging from about 10 KDa to about 30 KDa, wherein the remazining features of the implanis are
described herein. In ancther alternative, the polymer network of the disclosad implants comprise a plurality of PEG
unifs 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 a 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 herein e. In another alternative,
ihe polymer network of the disdosed implants comprise a plurality 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 herein, 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 15 KDa to about 30 KDa, wherein the
remaining features of the implants 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} ranging from
about 15 KDa to about 25 KDa, wherein the remaining features of the implants 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 5 KDa, wherein the remalning features of the implanis are described herein
e In ancther alternative, the polymer netwaork of the disciosed implants comprise a plurality of PEG units having a
aurmnber average molecular weight (Mn) of at least about 10 KDa, wherein the remaining features of the implants are
described herein. In ancther alternative, the polymer nebwork of the disciosed implants comprise a plurality of PEG
uriits having a number average molecular weight (Mn) of at least 15 about KDa, wherain the remaining features of
the implants are described herain. In another alternative, the polymer network of the disciosed implants comprise a
plurality of PEG units having a number average molecular welght {Mn) of at least 20 about KDa, whereln the
remaining features of the implants are described herein. In another slternative, the polymer network 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 network of
the disclosed implants comprise 3 plurality of PEG units having a number average molecular weight (Mn) of at least
43 about KDa, wherein the remaining features of the implants are described herein. In ancther alternative, the
polymer nebwork of the disclosed implants comprise a plurality of FEG units having a number averags molecular
weight {Mn} of about 10 KDa, wherain 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 average
molecular weight (Mn) of about 15 KDa, wherain the remaining features of the implants are described herain. In
another altemative, the polymer network of the disclosed 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
hierein. In another alternative, the polymer nebwork of the disclosed implants comprise a plurality of PEG units having
a number average molecular weaight {Mn) of about 40 KDa, wherain the remaining features of the implants are
described herein.

{800159] In & further embodiment, the polymer network of the disclosad implants comprise a plurality of
PEG units crosstinkad by a hydrolyzable linker, wherein the remaining features of the disclosed implants are



WO 2021/158968 PCT/US2021/016889

described harain. Alternatively, the polymer nebwork of the disclosed implants comprise a plurality of PEG units
crosslinked by a hydrolyzable linker having the formula:

Q

DRI

Ein
(]

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

4

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

hvdrolyzable Hinker having the

wherein m is an integer from 2 {0 6 and wherein the remaining features of the implants are described herein. In
another alternative, the polymer network of the disclosed implants comprise 3 plurality of PEG units having the
10 formula:
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wherein n rapresents an ethylene oxide repeating unit and the wavy lines represent the points of repeating units of
the polymer nelwork, 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 the formula set forth above,
but with an 8-arm PEG scaffold, wherein the remaining features of the implants are described herein.

{BOH160] In a further embodiment, the polyner network of the disclosed hvdrogel implant is formed by
reacting a plurality of polyethylena ghyeol (PEG) unibs comprising groups which are susceptible to nucleophilic attack
with one or more nucleophilic groups to form the polvmer network, wherein the remaining features of the hydrogel
are describad herein. Bxamples of sultable groups which are susceptible to nucleophilic attack include, but art not
fimited to achivated esters {e.g., thicesters succinimidyl esters, benzotriazolyl esters, esters of acrylfic acids, and the
fike). Exarmples of suitable nucleophilic groups include, but art not imited to, amines and thiols,

{800181] In & further embodiment, the polymer natwork of the disclosad hydrogal implant is formed by
reacting a plurality of polyethylene glycol (PEG) units, each having a molecule weight as described above in the
fourth embediment and which comprise groups which are susceptible 1o nucieophilic attack, with one or more
nucleophilic groups o form the polymer network, wherein the remaining features of the hydrogel are described
hierein e.g., as in the first through sixth ambaodiments, Alternativaly, as part of a seventh embodiment, the polymer
network of the disciosed hydrogal implant is formad by reacting a pluraiity of polyethylena giveol (PEG) units, each
having a molecule weight as described above in the fourth embodiment and which comprise a succinimidyl ester
group, with one or more nudeophilic groups to form the polymer network, wherein the remaining features of the
hydrogel are described hereln e.g., as in the first through sixth embodiments. In ancther alternative, as part of a
seventh embodiment, the polymer natwork of the disclosed 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, 8a20K
PEG SAZ, 8a20K PEG SAP, 8a20K PEG 5G, 8aZ0K PEG S5, wharein the remaining features of the hydrogel ara
described herain 2.¢., as in the first through sixth embodiments.

{808162] In a further embodiment, the polymer network of the disclosed hydrogel implant is formed by
reacting a plurality of polyethylena ghycol (PEG) unibs comprising groups which are susceptible to nudieophilic altack
with one or more amine groups o form the polymer nebwork, wherein the remaining features of the hydrogel are
described harain, Alternatively, the polymer nebwork of the disclosed hydrogel implant is formed by reacting 2
plurality of polyethylene glyeol (PEG) units comprising groups which are susceptible to nucleophilic attack with one or
more PEG or Lysine based-amine groups 1o form the polymer nebwork, wherein the remaining features of the
hydrogel are described herein. In another alternative, the polymer network of the disclosed hydrogel implant is
formed by reacting a plurality of polyethviene glycot (PEG) units comprising groups which are susceptible to
nucleophific attack with one or more PEG or Lysine based-anine groups selected from 4a20K PEG NH2, 820K PEG
NHZ, and frilysine, or salts thereof, whareln the remaining features of the hydrogel are described herain.



WO 2021/158968 PCT/US2021/016889

{800183] As part of 3 further embodiment, the polymer network of the disclosed implants are amorphous
{e.g., under agueous conditions such as in vive), wherein the remaining features of the implants are describad

herain.

{800164] Alternatively, as part of a further embodimant, the polymer ngtwork of the disclosed mplants are

U

semi-crystailine (e.g., in the absence of water), wherein the remaining features of the compaositions are described

herain.

{800185] As part of 3 further embodiment, the travoprost of the disclosad implants is homogenously
dispersed within the polymer nelwork, wherein the remaining features of the implants are described herein,

10 {B00166] In one aspect, the present invention is directed to a multiplicity of prostaglandin antagonist (e.g.,
fravoprost) particles being formed from a blend of particles, the particles comprising, such as consisting of, 3 mixture
of:

- prostaglandin antagonist (e.q9., travoprost);

- a bindegradable polymer consisting of poviactides, as defined in the embodiments ahove, having an acid

15 end group, ang

- optionally cther pharmaceutically acceptable residual amounts of manufacturing components.

{B00187] In certain embodiments, the blend of particles is composed of three types of particles, wherein the
three types of particles distinguish from each other by including polviactide components having different inherent

viscosities.

20 {800188] More specifically, the three polylactides have an inherent viscosity specification ranging from about
(.05 to less than about 0.5 difg, such as about 0.35 to about (.45 di/g; ranging from about 0.5 to less than aboul
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
{0 about 1.0 di/g, respechively.

{8G0169] In ancther embodiment, the blend of parlicies is composed of two types of particles, wherein the
two types of particles distinguish from each other by including poiviactide componants having different inherent

[N
(4]

viscosities. More specifically, the two polylactides have an inherent viscosity specification ranging from about .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 difg to about 1.7 di/g,
such as about 0.6 to about 0.8 di/g, respactively.
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{800170] In certain embodiments, the travoprost particies have a diameater ranging from 1 to 100 um, 20 to
75 pm, 20 1o 106 pm, or 20 1o 55 pim determined by sieving or have an average diameter ranging from 1 to 100 ym,
20 10 75 ym, 20 t0 106 pm, or 20 1o 55 pm determined by laser diffraction.

{800171] In one specific aspect, the present invention is directed to multiplicity of prostaglandin antagonist
{e.q., ravoprost) particies being formed from a blend of particles according £ the first 1o fourth specific aspects of
section “prostaglandin antagenist {e.g., travoprost) particles™, such as based on the total amount of particles about
15 to about 25 wt.-% particles according to the first specific aspeck of the section “prostagiandin antagonist (e.g.,
travoprost) particles” and about 15 to about 25 wt.-% particles according to the second specific aspect of the section
“prostaglandin antagonist (.9., travoprost) particles” and about 5 to about 15% of particles according o the third
aspect of the section “prostaglandin antagonist (e.¢., travoprost) particles” and about 40 to about 80 wt.-% of
particles according to the fourth aspect in the section "prostaglandin antagonist {e.g., travoprost) particles”; or
wherein about 15 wi.-% to about 25 wt.-% of the total amount of prostaglandin antagonist (e.q., travoprost) is
present in the form of particles according o the first specific aspect of the section “prostaglandin antagonist {e.¢.,
travoprost) particles” and about 15 wt.-% o about 25 wt.-% of the total amount of prostagiandin antagonist (e.g.,
fravoprost) is present in the form of particles according o the second specific aspect of the saction “prostaglandin
antagonist (e.g., travoprost) particles” and about 5 wi.-% fo about 15 wt.-%6 of the total amount of prostaglandin
antagonist {e.g., iravoprost) is present in the form of particles according {0 the third specific aspect of the section
“prostaglandin antagonist (e.g., travoprost) microparticles” and about 40 wt.-% o about 50 wi.-% of the total
aracunt of prostaglandin antagonist {e.g., travoprost) is present in the form of particies according 1o the fourth
specific aspect of the section “prostaglandin antagonist (e.g., fravoprost) particles”.

{808172] In another specific aspect, the present invention is directed to a multiplicity of prostaglandin
antagonist (e.g., travoprost) particles being formed from a biend of partides according to the first to third specific
aspects of the section “prostaglandin antagonist (e.g., fravoprost) particles”, such as based on the total amount of
particles about 20 to about 35 wi.-% particles according to the first specific aspeact of the section "prostaglandin
antagonist {e.q., Iravoprost) particles” and about 30 to about 50 wi.-% particles according to the second specific
aspect of the section “prostaglandin antagonist (e.¢., travoprost) particles” and about 25 to about 45 wt.-% of
particles according to the third specific aspect of the section “prostaglandin antagonist (e.g., travoprost) particles”; or
wherein about 20 wt.-% to about 35 wt.-% of the total amount of prostaglandin antagonist (e.q., travoprost) is
present in the form of paiticles according o the first specific aspect of the section “prostaglandin antagonist {2.¢.,
fravoprost) particles” and about 20 wt.-% to about 50 wi.-9% of the total amount of prostaglandin antagonist {e.q.,
fravoprost) is present in the form of particles according to the second specific aspect of the section “prostagiandin
antagonist {a.q., travoprost) particles”, and about 25 wt.-% to about 45 wh.-% of the total amount of prostaglandin
antagonist {a.q., Iravoprost) is present in the form of particles according o the third specific aspeact of the section

“prostaglandin antagonist (e.g., travoprost) particles”.
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{8008173] In & further specific aspact, the present invention is directed to a muktiplicity of prostaglandin
antagonist (a.g., ravoprost) particles being formed from a blend of particles according 1o the first and the second
spacific aspects of the section “prostaglandin antagonist (2.¢., travoprost) particles” such as based on the total
arnount of particles about 35 to about 55 wit.-% particles according to the first spacific aspect of the section
“prostaglandin antagonist (e.9., travoprost) particles” and about 35 to about 55 wt.-% particles according to the
second specific aspect of the section “prostaglandin antagonist {e.q., travoprost) particles”; or wherain about 35 wt.-
% to about 55 wi.-% of the total amount of prostaglandin antagonist (e.g., travoprost) is present in the form of
particles according to the first spacific aspect of the sechion “prostagiandin antagonist (e.g., travoprost) partides” and
about 35 wi.-% to about 55 wi.-% of the total amount of prostaglandin antagonist (e.g., travoprost) is present in the
form of particles according to the second specific aspact of the section “prostagiandin antagonist (e.g., travoprost)
particles

{800174] According to one aspact, the present invention is directed to multiplicity of travoprost particles
being formed from a blend of particles of aspects (a) o (d) disclosed herein, such as based on the total amount of
particles about 15 to about 25 wi.-%6 particles of aspect (&) disclosed herein and about 15 to about 25 wt.-%
particles of aspect {b) disciosed hersin and about 5 to about 15% of particles of aspect {¢) disclosed herein and
about 40 to about 60 wt.-% of particles of aspect {d) disclosed herein; or wherein about 15 wi.-% to about 25 wt.-%
of the otal amount of travoprost is present in the form of particles of aspect (&) disciosad herein and about 15 wi.-
% to about 25 wt.-% of the total amount of travoprost is present in the form of particles of aspect (b) disclosed
herain and about § wt.-% to about 15 wt.-% of the totai amount of travoprost is present in the form of particles of
aspect (¢} disclosed herein and about 40 wt.-% to about 60 wt.-% of the total amount of fravoprost is present in the
form of particles of aspect {d) disclosed herein.

{BOBITS] According to one aspect, the present invention &5 directed 1o & multiplicity of travoprost particles
being formed from a blend of particles of aspects (&) to (¢} disclosad herein, such basad on the fotal amount of
particles as about 20 1o about 35 wt.-% particles of aspact {a) disclosed herein and about 30 {0 about 50 wt.-%
particles of aspact (b) disclosed herein and about 25 to about 45 wt.-% of particles of aspact (¢} disclosed herein; or
wherein about 20 wt.-% to about 35 wt.-% of the total amount of travoprost is present in the form of particles of
aspect {a) disclosed herein and about 30 wt.-% to about 50 wi.-% of the tolal amount of travoprost is present in the
form of particles of aspect (b) disclosed herein, and about 25 wi.-9% to about 45 wi.-% of the total amount of
travoprost is present in the form of particles of aspect {(¢) disclosed herien,

{B08176] According to one aspect, the present invention is divected to a mulliplicity of travoprost particles
being formad from 2 blend of particles of aspeacts (a) and (b) such as based on the total amount of particles about 35
to about 55 wi.-% particies of aspect (3} and about 35 to about 55 wi.-% particles of aspect (b); or wherein about
35 wi.-% {0 about 55 wi.-% of the total amount of travoprost is presant in the form of particles of aspect {3) and
about 35 wi.-% to about 55 wt.-% of the total amount of travoprost is present in the form of particles of aspect (b).

36
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{8008177] In another aspact, the present invention is directed to multiplicity of travoprost particles being
formed from a blend of particles, the particles consisting of a mixture of:
- travoprost;
a bicdegradable polymer consisting of polylactides having an acid end group, and

- optionally other pharmaceutically acceptable residual amounts of manufacturing components.
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{BOG178] According 1o one aspact, the present invention is diracted to prostagiandin antagonist {e.g.,

fravoprost) sustained release sustained release bicdegradable intracameral implant comprising, such as consisting of
- a multiplicity of prostagiandin antagonist (e.g., travoprost) particies as defined in the preceding section
and/or the section "prostaghandin antagonist (e.g., travoprost) particies” above; and
- 3 bicdegradable hydrogel as defined in the section "bicdegradabla hydrogel” above, wherein the mulliplicity

of prostaglandin antagonist {e.g., travoprost) parlicles are dispersed within the hydrogel.

{8G0179] According to ancther aspect, the present invention is directed to prostagiandin antagonist (e.g.,
fravoprost) sustained release sustained release biodegradable intracameral implant comprising, such as consisting of,

- a bindegradable hydrogel as defined in the section "bicdegradable hydrogel” above and prostaglandin
antagonist {e.g., travoprost) particles as defined in the section "prostaglandin antagonist (e.q., travoprost)

particies” above,

- the prostaglandin antagonist (e.g., travoprost) particles being in the form of prostaglandin antagonist (e.g.,
travoprost) intermixad with a polviactide.

- the prostaglandin antagonist (8.¢., ravoprost) particles being dispersed within the hydrogel, wherein the
hydroget comprises a polymer network being formed by reacting a 8-arm-15K-SG or 8-arm-13K-5A7
polyethylena glyeol each having a mass average molecular weight of 15,000+£10% Daltons with trilysine
acetate.

{B0G180] According to another aspect, the present invention is directed to an intracameral implant

comprising:

a bicdegradable hydrogel, wherein the hydrogel comprises a polymer network comprising one or more units
of polyaliviene glycol, and travoprost particles,

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

the travoprost particles being dispersed within the hydrogel.

{800181] According to another aspect, the present invention is directed to a travoprost sustained release
bladegradable intracameral implant comprising:

- a biodegradable hydrogel, wherein the hydrogel comprises a polymer network comprising one or more units
of polyatkylena glyood, and travoprost particles,

- the fravoprost particles baing in the form of travoprost intermixed with a bicdegradable polymer, and
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- the travoprost 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 #s dried state,

{BO01I82] According to ancther aspect, the invention is directed to an intracameral implant comprising:

- bicdegradable hydrogel comprising {i) 3 polymer network comprising one or more units of polyalkylane
glycol, and (i) sustained release travoprost particles,

the sustained release travoprost particles comprising travoprost and at least one biodegradable polymer,

and

- the sustained release travoprost particles dispersed within the hydrogel.

{800183] In certain embodiments, the imglant has a length of about 1 mm to about 2.5 mim in its dry state,
a diarneter of not more than 8.2 mm in its dried siate and a total weight of about 20 ug to about 110 pg in its dry
state.

{80184} 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.

{800185] In certain embodiments, the implant has a diameter ranging from about 0.3 mm o 0.49 rom after
24 hours of hydration in vitro in phosphate-buffered saline at a pH of 7.4 3t 37 °C.

{800186] In certain embodiments, the implant is adapted to be an intracameral implant.

{800187] In certain embodiments, the hydrogel dissolves within 2 to 4 months when implanted into the aye.
{803188] In certain embodiments, the hydrogel dissolves within 6 0 8 months when implanted into the eye.
{000189] Without wishing to be bound to any theory, it is believed that the hydrogel implant is smalt enough

o sink into the iridocorneal angle (e.g. below Schwalbe's fina) when insaried into the anterior chamber of the eye
then swells sufficiently by taking up the aquecus humor and thereby gets fixated in the iridocorneal angle and will
therefore not move during its entire period of being placed there, During the period of treatment, 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 Hs soft tissue-like texture provides
for it gentleness to the endothelium and overall safety of the implant and, therefore, aliows repeated administration.
It is further believed that due to the possibility of size decrease such implants are suitable for a wide range of
anatomical conditions including narrow iridocoreal angles.
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[800190] The following embodiments relate to each of the aspecis described in the preceding paragraphs.

{800191] 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 particie being in the form of prostaglandin antagonist
{e.g., travoprost) intermixed with the biodegradable polymer consisting of the first polylactide as defined above and
the second type of particle being in the form of prostagiandin antagonist (8.¢., travoprost) intermixed with the
hindegradable polymer consisting of the second polylactide as defined above, and optionally the intracameral implant
daes not include a further polyiactida,

{B03182] In another embodiment, whergin the prostaglandin antagonist {€.q., travoprost) particles or
comprise a blend of different types of particles, such as particies in the form of prostagiandin antagonist (e.g.,
fravoprost) intermixed with a first polylactide as defined above and particles i the form of prostagiandin antagonist
{e.qg., fravoprost) intermixed with a second polylactide as defined above, and optionally the intracameral implant
does not include a further polylactide.

{BOB183] 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} & blend of particles madea of

a first fype of travoprost particles made of a mixture of travoprost and the bicdegradable polymer
consisting of a polvlactide or polylactides having an acid end group and an inherant viscosity
specification ranging from about 0,05 to less than about 0.5 di/g, such as from about 8.35 o about
(.45 di/g, wherein the first type of particles contains from about 40 wt.-% to about 50 wt.-%, such
as from about 43 wh.-% 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
polymear consisting of 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/g, such as ranging from
about 0.6 to less than about 0.80 di/g, wheraln the second type of particles contains from about 40
wt.-%% to about 50 wt.-%, such as more than from about 45 wt.-9% to about 47 wi.-% travoprost,
based on the total mass of the second fype of particles,

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 particies and about 35 wi.-% to about 55 wt.-% particles of the second
type of particies; or

40
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such as wherain about 35 wi.-% 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 parficies and about 35 wt.-% 10 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,
wherain optionally the polymer network is formed by reacting an electrophilic group-containing nwit-arm-
polymer precursor with a nucleophilic group-containing cross-iinking agent, the slectrophilic group is a
succinimidylglutarate (SG) group and the rulti-arm polymer precursor an 8-arm-13K-5G polvethviene

ghycol; 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 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 (.35 to about (.45 di/g,
wherein the first type of particles contains from about 40 wt.-% to about 50 wh.-%, such as from
about 43 wi.-% o about 45 wt.-% travoprost, based on the {obal mass of the first type of
particles,

- asecond type of raveprost particles made of & 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 0.5 to less than about 0.80 di/g, such as ranging from
about 0.6 to less than about 0.80 di/g, wherein the second type of particle contains from about 40
wi.-% t0 about 30 wt.-%, such as more than from about 45 wi.-% to about 47 wt.-% travoprost,
based on the total mass of the second ype of particles, and

- athird type of travoprost particles made of a mixture of travoprost and the biodegradable polymer
consisting of a pohylactide 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 tvpe of particles contains from about 40 wi.-% fo 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,

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

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

in the form of particles of the first type of particles and about 30 wi.-% to about 50 wt.-% of the total
araount of ravoprost in the implant is present in the form of parlicles of the second type of particles, and
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about 25 wt.-% 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 particles,

wherein optionally the polymer network is formed by reacting an electrophilic group-containing muiti-arm-
polymer precursor with a nucleophilic group-containing cross-linking agent, the elactrophilic group is a
succinimidvighitarate (SG) group and the nmulti-arm polymer precursor an 8-arm-15K-5G polyethylene ghycol;

and the nucleophilic group-containing cross-linking agent is a trilysine; and

3) a blend of particles made of
a first fype 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 0 about .45 difg,
wherein the first type of particles contains from about 40 wt.-% to about 50 wh.-%, such as from
about 43 wi.-% o about 45 wt.-% travoprost, based on the {obal mass of the first type of
particles,

- asecond type of particles made of a mixture of travoprest and the bicdegradable polymer
consisting of a polyvlactide or polylactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 o less than about 0.80 di/g, such as ranging from about 0.6
0 less than about 0.80 di/g, wherein the second type of particles contains from about 40 wt.-% to
about 50 wt.-%, such as more than from about 45 wt.-% to about 47 wt.-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 polvlactides 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, whaerain the
third type of parlicies contain 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 third type of particles, and
a fourth type of particles made of travoprost and the biodegradable polymer consisting of a
polylactide or polviactides 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 wit.-%,

such as wherein the blend contains, based on the total amount of blend, about 15 wi.-% to about 25 wt.-%
particles of the first type of particles and about 15 wt.-% to about 25 wi.-% pardicies 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
ahout 60 wt.-% of particles of tha fourth type of particles; or
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such as wherein about 15 wi.-% to about 25 wi.-% of the total amount of travoprost in the implant s present
in the form of particles of the first type of parlicles and about 15 wt.-% to about 25 wi.-% of the total
amount of travoprest in the implant is present in the form of particles of the second type of particles and
about 5§ wt.-% to about 15 wt.-% of the fokal amount of travoprost in the implant is present in the form of
particies of the third type of particles and about 40 wt.-% 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 reaching an electrophilic group-containing muiti-arm-
polymer precursor with 3 nucieophilic group-containing cross-linking agent, the electrophilic group is a
succinimidylazelate (SAZ) group, and the multi-arm polyrer precursor is a 8-arm-15K-SAZ polvethylene
giycol; and the nucleophilic group-coniaining cross-linking agent is a trilysine.

{000194] In a further embodiment, the intracameral implant has an in vilro release with an average
prostaglandin antagonist {e.q., travoprost) refease ranging from of about 65% to about 85 % with a mean absolute
deviation of at most 5%, based on the % amount released per 70 days from day 1 to day 84, when measured at
37°Cin PBS at a pH of 7.2 to 7.4 under sink-conditions.

{B08195] In cerbain embodiments, the implant shows a burst of less than 15%, basad on the tolal weight of
fravoprost in the intracameral implant, on day 1 measured in vitro under simuiated physiclogical sink conditions in 50
mi of bx PBS, 0.5% castor oif, 0.01% sadivrm fluoride buffer ab pH 7.2-7.4 34 37 °(.

{G08186] Int 3 further embodiment, tha implant has an in vitro release with an average prostaglandin
antagonist {e.g., travoprost) release ranging from about 800 to about 1100 ng/week with a standard deviation
ranging from 450 to 550 ng/week, wherein tha average is based on the weekly prostaglandin antagonist {e.g.,
fravoprost) release values bebween days 7 10 98 excluding post dose day 1 burst when measured at 37°Cin PBS at a
pH of 7.2 to 7.4 under sink-conditions; or wherein the weekly prostagiandin 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 when measured at 37°C in PBS at a pH of 7.2 to 7.4 under sink-conditions,

{808197] In another ambodiment, the prostagiandin antagonist (e.g., travoprost) particles comgprise or are a
blend of different types of particles including particles in the form of prostaglandin antagonist {2.g., travoprost)
intermixed with 3 first polylactide as defined above, particles in the form of prostaglandin antagonist {e.g.,
travoprost) intermixed a second polylactide as defined above and particles in the forn of prostaglandin antagonist
{e.g., ravoprost) intermixad with a third polylactide as defined above, wherein each of the polylactides have an acid
and group, and optionally the intracameral implant does not indlude a further polylactide.

{BOH188] In one embodiment, the prostaglandin antagonist {e.q., iravoprost) particles comprise or consist of
2 blend of three types of particles, the first type of particie being in the form of prostaglandin antagonist (e.g.,
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travoprost) intermixad with the biodegradable polvmer consisting of the first polvlactide as defined above, and the
second fype of particles heing in the form of prostaglandin antagonist (e.q., travoprost) intermixed with the
hiadegradable polymer consisting of the second polylactide as defined above and the third type of particies in the
form of prostaglandin antagonist (e.¢., travoprost) travoprost intermixed with the biodegradable polymer as defined
above consisting of the third polvlactide as defined above, whersin optionally the intracameral implant does not
include & further polylactide.

{808199] In 2 further embodiment, the intracameral implant has an in vitro release with an average
prostaglandin antagonist {e.q., travoprost) release ranging from of about 60% to about 80% with a8 mean absolute
deviation of at most 5%, or a prostaglandin antagonist {e.q., travoprost) release ranging from 60% to 80%, based
on the %-amount released per 70 days from day 1 to day 98, when measured at 37°Cin PRS atapH of 7210 7.4
under sink-conditions.

{8G0200] In certain embodiments, the implant has an in vitro release with an average prostaglandin
antagonist (e.g., travoprost) release 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 prostagiandin antagonist (e.g.,
travoprost) release values betwaen days 7 to 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) releasa
ranges from about 100 to about 2300 ng, when measured in a time interval between days 7 to 898 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.

{B00281] In certain embodiments, the prostaglandin antagonist (e.g., ravoprost) particles comprise or are 3
blend of different types of particles including particles in the form of prostaglandin antagonist (e.g., travoprost)
intermixad with a first polyvlactide as defined above, particies in the form of prostaglandin anbagonist {8.¢.,
fravoprost) intermixed a second polyiactide as defined above, particles in the form of prostaglandin antagonist (e.g.,
travoprost) intermixed with & third polylactide as definedt above and particles in the form of prostaglandin antagonist
{e.g., ravoprost) intermixed with a fourth pobdactide as defined above, and optionally, the intracameral implant does
not include a further polylactide.

{800282] In further embodiments, the prostaglandin antagonist (e.¢., ravoprost) 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., travoprost) intermixad with the biodegradable polymer consisting of the first polviactide as defined above, the
second type of particles baing in the form of prostaglandin antagonist (e.g., travoprost) intermixed with the
bicdegradabie polymer consisting of the second polylactide as defined above, the third type of particles being in the
form of prostagiandin antagonist (e.q., travoprost) intermixed with the biodegradable polymer consisting of the third
potylactide 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 biodegradable polymer consisting of the fourth polviactide as defined above, and
optionally the intracareral implant does not include a further polviactide.

{800283] In a certain embodiment, the infracameral implant has an in vitro release with an average
prostaglandin antagonist (e.q., 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.

{B0G204] In a further embodiment, the content of the bicdegradable polymer with respact fo the total weight
of the iravoprost sustained release bicdegradable intracameral implant is about 10 wt.-% to about 35 wt.-%, or
about 23 to about 27 wt.-%, or about 12 to about 17 wt.-%, or about 30 to about 35 wt.-%, or about 25 wt.-%, or
about 15 wt.-%, or about 34 wit.-%.

{BOH205] In another embodiment, the content of the bicdegradable hvdrogel with respect 10 the total weight
of the one sustained release bindegradable intracamaral implant is about 30 to about 70 wt.-%, or about 32 to about
37 wt.-%, or about 45 to about 55 wi.-%, or about &0 to aboul 70 wi.-%, or about 49.3 wi.-% or about 37.5 wt.-%
or about 50.1 wt.-% or about 66.8 wt.-%.

{G00206] According to a further embodiment; the content of the nucleophilic group-containing crosstinking
agent with respect to the fotal weight of the one sustained refease biodegradable intracameral implant is about 1 o
about 5 wi.-% or 1 1o about 3 wh.-%, or 2 to about 4 wt.-% or 4 10 about 5 wi.-%, or about 3.2 wt.-%, or about 2.3
wt.-%, or about 4.3 wt.-%,

[008207] In a certain embodiment, the content of the visualization agent with respact to the total weight of
the one sustained release bicdegradable intracameral implant is about 0.1 to about 0.5 wt.-%, or 0.2 wt.-%, or 0.3
wt.-%.

0062081 In a further embodiment, the implant contains 3 dose of about 2 §g o about 30 ug, or about 21 pg
o about 30 pg, or about 11 g to about 20 pg, or about 2 pg 1o about 10 pg of travoprost. In 3 specific
embodiment, the implant contains a dose of about § ug of travoprost. In another specific embediment, the implant
containg 3 dose of about 15 ug of travoprost. In an alternative specific embediment, the implant contains a dose of
abiout 28 ug of travoprost.

{8G0289] In a certain embodiment, the total mass of the biodegradable polymer in the implant is less than
34 ug, less than 30 pg, less than 20 g, or less than 10 pg.

{BO0210] In & certain embodiment, the travoprost in the implant is less than 25 yg, or less than 20 ug, or
{ess than 10 pg.
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{800211] In & certain embodiment, the total mass of the implant in it dried state is less than 103 g, less
than 80 pg or fess than 50 pg.

{800232] In certain embodiments, the implant contains a dose of about 5 pg of travoprost and the multi-arm
polyrer precursor is an 8-arm-15K-5G polyethviene glycol and the nudleophilic group-containing cross-inking agant
is a trilysine,

{008213] In certain embodiments, the implant contains a dose of about 15 ug of travoprost and the multi-
arrm polymer precursor is an 8-arm-15K-SG polyethylens glyeol and the nucleophilic group-containing cross-inking
agent is a trilysine.

{00234} 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 polyethyiene glyeol and the nucleophilic group-containing cross-finking
agent is a trilysine.

[800215] 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 polyethyiena glyeod and the nudleophilic group-containing cross-linking
agent is a trifysine.

{08216} In certain embodiments, the implant has a diameter of less than .50 mim after 24 hours of
fiydration in vitro in phosphate-buffered saline {PBS) at a pH of 7.4 at 37 °C. In particular, the volume of PBS used
for such hydration is § mi added to a sample tube. Said sample tube is in particular equilibrated at 37 °C before
adding the 5 mi of PBS. More specifically the implant has a diameter 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,

[000217] 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 to 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 5 mi added to 3 sample tube, Said sample tube is in
particular equilibrated at 37 °C before adding the 5 mi of PBS.

{08218} In 2 particular embodiment, the implant is in the form of a fiber. In particular, the implant is in the
form of & fibar that has 3 length of less than about 2.5 mm or about 1.0 mm to about 2.5 mm and a diameter of not
more than 0.3 myn or .14 mm 1o about 0,29 mm in iks dried state. Alternatively, the implant is in the form of a fiber
that has a diameter of 0.6 mm or less and 3 length of 3.0 mm or lass in equilibrium state after 24 hours of hydration
in vitre in phosphate-buffered saling at a pH of 7.4 at 37 °C.
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{B00219] In certain embodiments, 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 s dried state,

{800220] In certain embodiments, the implant is a fiber that has a length of about 1.5 mm to about 2.5 mm,
or about L8 mm o about 2.2 mm; and a diametar of about 014 mm to about 0.29 mm, or about 0.20 ram to about
(.24 ram, or about G.24 mm to about (.28 mm, or about 0.19 mm to about 8.23 nwm, or about (.15 mm o about
0.19 mm in s dried state.

800221} In certain embodiments, the mplant in s dry from has a tobal weight of about 20 to about 150 ug,
or aboul 70 g to about 80 g, or about 40 ug to about 50 ug, or about 90 ug to 110 pg. In a further embodiment,
the implant in s 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 pa.
{800223] According to certain embodiments, the implant has an in vitro release with an average

prostaglandin antagonist {2.q., travoprost) travoprost release ranging from about 500 to ahout 900 ng/week with a
standard deviation ranging from 130 o 250 ng/week, wherein the average is based on the weekly prostaglandin
antagonist (e.g., travoprost) travoprost release values between days 7 to 119 excluding post dose day 1 burst when
measured at 37°C in PBS at a pH of 7.2 t0 7.4 under sink conditions; or wherein the weekly prostagiandin antagonist
{e.g., ravoprost) travoprost release ranges from about 100 to about 1500 ng, when measurad in a me interval
between days 7 to 119 excluding post dose day 1 burst; when measured at 37°C in PBS at a pH of 7.2 10 7.2 under
sink conditions.,

{B00224] According to another aspect, the present invention is directed to an intracameral implant including

- a muitiplicity of travoprost particles according o any one of aspects (3) to {d) disclosed herein; and
a biodegradable hydrogel,

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

{02251 According to ancther aspect, the present invention is directed to an intracareral irnplant including

a hicdegradable hydrogel and fravoprost particles,
- the travoprost particles being in the form of travoprost intermixed with a polylactide,

the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a polymer
network being formed by reacting a8 3-amm-15K-SG or 8-arm-15K-5AZ polyethylene glycol each having a mass
average molecular weight of 15,000+10% Daltons with trilysine acelate; or the polymer network comprises 8-

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

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

Biodegradable Infracameral Implant

3 [{800226] In a further aspect, the present invention is directed to method of manufacturing a prostaglandin
antagonist (e.q., travoprost) sustained release sustained release biodegradable intracameral 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 o)) preparing a precursor mixture confaining hydrogel precursors and the prostaglandin antagonist
{e.g., travoprost} particies,

[o)] cross-linking the precursor mbdure using a cross-linker to form a polymer network and to obtain a
hydrogel mixiure comprising the polymer network, and

)] drying the hydrogel mixture to provide the implant.

i3 {8Gp227] The types of components, the contents of the components and the mass ratios of the mass ratios
described in the preceding sections “prostaglandin antagonist {2.g., travoprost) particles”, "hiodegradable hydrogel”,
“multiplicity of prostagiandin antagonist (e.g., ravoprost) particles”, and “prostaglandin antagonist (e.g., travoprost)
sustained release bicdegradable intracameral implant” also apply correspondingly for the method of manufacturing of
the present invention.

20 {808228] In another aspeck, the present invention is directed to a sustained release hiodegradable
intracameral implant obtainable by the method as described in the section “method of manufacturing the
prostaglandin antagonist {a.g., fravoprost) sustained release biodegradable implant”.

{808229] In another aspeck, the present invention is directed to a method of manufacturing an inbracameral
impiant, the method comprising the steps of:
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3} preparing travoprost particles being In the form of travoprost intermixed with a biodegradable polymer,

b) preparing a precursor mikture containing hydrogel precursors and the travoprost particles,

9] cross-finking the precursor mixture using a cross-linker to form a polymer natwork and o obtain 3

hvdrogel mbdure comprising the polymer network, and

d) drying the hydrogel mbdure o provide the implant.

{B00230] In another aspect, the present invention is directed to an intracameral implant obiainable by the
method of the praceding paragraph.

Syringe for Intracameral Injection

{08231} According to one aspect, the prasent invention is divected 1o a syringe for intracameral injection
including the prostaglandin antagonist (e.q., travoprost) sustained release biodegradable intracameral implant as

defined above,

{B0B232]} According to one aspect, the prasent invention is divected 1o a syringe for intracameral injection
including an implant 35 disclosed herain.

{80233} A particular embodiment of sald syringe is shown in Example 4.

{800234] One aspect of the present invention is directad to method of treating intraocular pressure in a
human subject with ocular hypertension or with glaucoma such as open angle glaucona for a period ranging from
ahout 2 to about 12 months or from about 3 to about 9 months with one single prostaglandin antagonist (e.g.,
fravoprost) sustained release biodegradable intracameral implant, as defined in the seclions above, per eve in need
of reating, the method comprising per said eye:

Step 1: providing one prostaglandin antagonist (e.g., ravoprost) sustained releass bindegradable 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 8 months comprising:

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

the prostagiandin antagonist (e.g., travoprost) particles being in the form of prostaglandin
antagonist {2.¢., travoprost) intermixed with & bicdegradable polymer, and
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- the prostaglandin antagonist (e.q., travoprost) 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 eye to place it within the ridocorneal angle of said eye.

{B00235] One aspect of the present invention is directed to method of treating intraocular pressurein a
human subject with ocular hyperdension or with glaucoma such as open angle gladcoma for 3 period ranging from
about 2 to about 12 months or from about 3 o about 9 months with one single prostaglandin antagonist (e.g.,
travoprost) sustained release biodegradable intracameral implant, as definad in the sactions above, per aye in need
of treating, the method comprising per said eye inserting the one sustainad release bigdegradable infracameral
implant into the anterior segment of said eye to place i within the ridocorneal angle of sald eye, wherein the implant
is 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 § months comprising:

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

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

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

{08236} Another aspect of the present invention is directed to & ravoprost sustained release biodegradable
intracanmeral implant as described herain for use in a method of treating intraccular pressure in a human subject with
ocular hypertension and/or glaucoma for 3 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.

{808237] Ancther aspect of the presant invention is directed to 3 method of treating intraccular pressure in a
hiuman subject with ocular hypertension and/or glaucoma for a period ranging from about 1 to about 24 months such
as fror about 3 to about 9 months with one single intracameral implant according o any one of daims 1 to 20 per

aye in need of treating.

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

2 minutes,

{B00239] In certain embodiments of the presant invention, the treatment period is about 6 o about 9
months and the prostaglandin antagonist {e.g., fravoprost) sustained refease bicdegradable intracameral implant
provides treatment for about 6 to about 9 months, In another embodiment, the treatment period is about 4 o about
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7 months and the prostaglandin antagonist (e.q., ravoprost) sustained release bicdegradable intracameral implant
provides treatment for about 4 o about 7 months. In an alternative embodiment, the treatment period is about 3 o
shout 6 months and the prostaglandin antagonist {e.g., travoprost) sustained release biodegradable intracamaral
implant provides treatment for about 3 to about 6 months. In an alternative ernbodiment, the treatment period is
about 3 to about 4 months and the prostagiandin antagonist (8.¢., ravoprost) sustained release biodegradable
infracameral implant provides freatment for about 3 1o about 4 months, In further embodiments, wherein the
treatment period is about 7 1o about 8 months, or about 7 to about 8 months, or about 4 months, or about &
months, or abiout 6 months, or about 7 months, or about 8 months, or about § months and the prostagiandin
antagonist {8.g., travoprost) sustained ralease bisdegradable intracameral implant provides treatment for about 7 to
about 8 months, or about 7 1o about 9 months, or about 4 months, or about § months, or about 6 months, or about
7 months, or about 8 months, or about 9 months, respectively.

{B800240] In certain embodiments,

- ihe intracameral implant has an in vitro releass 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 released per 70
days, from dav 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 to 4 months; or

- wherein the intracameral implant has an in vitro release with an average travoprost release ranging from of
about 60% to about 80% with a mean absolute devigtion of at most 5 %, based on the Y-amount released
per 70 days, from day 1 to day 98, when measured at 37°C in PBS at a pH of 7.2 &0 7.4 under sink-conditions
wherein the treatment pericd is about 3 to about 7 months or is about 4 to 7 months; or

- wherein the intracameral implant has an in vitro release with an average 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°Cin PRS at a pH of 7.2 10 7.4 under sink-
conditions, wherein the treatment period is about & to about § months or about 6 to about 12 months.

{B00241] In certain embodiments of the present invention, the treatment period is about 3 fo about 7
mionths 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 bicdegradable intracameral implant provides treatment for about 3 t0 about 7 months or for about
4 to 7 months or for about 3 to about & months or for 3 to 4 months, wherein the polymer network is formad by
reacting an electrophilic group-containing rulti-arm-polymer precursor with a nucieophilic group-containing cross-
finking agent, the electrophilic group is & succinimidyiglutarate (5G) group and the multi-arm polymer precursor an 8-
arm-15K-SG polyathylene glycdl; and the nucleophilic group-containing cross-linking agent is a tilysine and the
fiydrogel dissolves within 2 to 4 months.
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{800242] In certain embodiments, the treatment pericd is about 6 to about © months or about 6 to about 12
months and the travoprost sustained release biodegradable infracameral implant provides treatment for about 610 9
months or for about 6 to about 12 months, wherein the polymer network is formed by reacting an electrophilic
group-containing multi-arm-polymer precurser with a nuclesphilic group-containing cross-linking agent, the
electrophilic group is a succinimidylazelate (SAZ) group, and the multi-arm polymer precursor is 38 8-arm-15K-SAZ
polyethylene glycol; and the nucleophilic group-containing cross-inking agent is a trifysine and the hydrogel dissoives
within 6 to 8 months.

{800243] In certain embodiments, the treatment is continued after said treatment pericd is ranging from
about 2 to about 12 months is ranging from about 3 to about © months by repeating step 1 and step 2. More
spacifically, the treatment is continued by repeating steps 1 and 2 until no further treatment is required. Even more
specifically, he treatment includes a repetition of steps 1 and 2 once a vear, two fimes a year, 2 times a year or four
fimes 3 vear in about equal time distances with a prostaglandin antagonist (e.g., travoprost) sustained release
biodegradabie infracameral implant providing treatment for about 12 months for once a vear providing treatment for
6 to 9 months for 2 times a year and with a prostaglandin antagonist {e.g., fravoprost) sustained release
biodagradabie intracameral implant providing treatment for 3 10 4 months for 3 times a year or 4 imas a year,

{800244] In another embogimant, the first treatment period is 3 to 4 months and the prostagiandin
antagonist (e.g., ravoprost) sustained release bindegradable intracameral implant providing treatment for 3to 4
months, and the treabment continues with 3 treatment period of 6 to & months with a prostaglandin antagonist {e.q.,
travoprost) sustained release biodegradable intracameral implant providing treatment for 6 to § months.

[000245] In certain embodiments the travoprost sustained release biodegradable intracameral implant or the
hydrogel dissohves/fully biodegrades within 5 10 7 months or within 3 o 5 months.

{B003246] In certain embodiments the freatment period ranges from 6 1 9 months or from 6 o 12 months
and the travoprost sustained release bicdegradable intracameral implant or the hydrogel dissolves/fully bicdegrades
within 5 to 7 months. In certain embodiments the trealmeant period ranges from 3 to 6 months and the travoprost
sustained release bicdegradable intracameral implant or the hydrogel dissolves/fully bicdegrades within 310 5
months.

{B0G247] In carbain embodiments, “glaucoma” may encampass the forms of open-angle glaucoma and angle-
closure glaucoma. Subtypes of open-angle glaucoma disclosed herein may encompass normal-tension glaucoma,
congenital glaucoma, secondary glaucoma, pigmentary ghaucoma, psaudoexfoliative glaucoma, traurnatic glaucoma,
negvascular glaucoma, irido corneal endothelial syndrome (ICE}, and/or uveitic glaucoma.

{000248] In certain embodiments, the treatment of the present invention is against mild, moderate or severe
open angle glaucoma.
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{800249] In certain embodiments, in the treatment of the present invention the intraccular prassura is
decreased by al least 4 mmHg, or at least 5 mmHg from base line intraocular pressure during the treatment pericd
such as described herain or such as about 1 to about 12 months or about 2 to about 12 months or about 3 to sbout
3 months, such as about 6 months to about 12 months or such as about & rmonths to aboul 9 months or during
continued treatment with repeated administration. According the certain embodiments the intraccular prassura is
decreased up to 7 1o 11 mmHg. Alternativaly, in the treatment of the present invention the intraccular pressure is
decraased by at least 20%, or at least 25%, or at least about 30%, or from about 20% to about 35%, or from ahout
20% to about 30% with respect o the base line intraocular pressure during the treatment pericd such as described
tierein 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 {0 about 9 months or during continued treatment
with repeated administration. The decrease is measured at 2 weeks, 6 weeks, 12 weeks, 4 months, 6 months,
months and 12 months, which ever time poinis are applicable for the respective period of freatment. The
measurement is conducted at 8am, 10am and 4pm on each relevant time point. Alternatively the treatment is for the
raspective pariod of treatment at the respective time points noninferior with a different intraocular pressure
medicament, such as travoprost eye drops, wherein the noninferiority margin is 1.5 mm Hg.

[800250] In certain embodiments the treatment prevents vision loss, such as periphery vision loss.
{00251} In certain embodiments the treatmeant prevents optic nerve fiber loss,

{B00252] In certain embodiments the treatment prevents reting ganglion cell death

{B00283] In certain embodiments the treatment prevents optic nerve damage,

{B002354] In certain embodiments, in the freatment of the present invention the intraccular prassure is

already significantly decreased at east five days or at least three days or al least bwo days following the
administration,

{B00255] In certain embodiments, in the freatment of the present invention the intraccular prassure is
decreases conmparable to topical travoprost therapy.

808256} In certain embodiments, ne change of endothelial celf count occurs in the treated eve during the
treatment period and/or entire treatment.

{B00287] In certain embodiments, no change of the thickness of the cornea occurs in the treated eye or
during the treatment pericd and/or entire treatment.

{8G0258] In certain embodiments the implant does substantially not move as e.g. monitored by gonioscopy
and shit lamp exam.
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{800259] In certain embodiments the implant the implant is cosmetically invisible.

{B00260] In cerbain embodiments, the treatment period is about 3 1o about 6 months or isabout 3o 4
months and the travoprost sustained release hicdegradable intracameral implant provides treatment about 3 to

about & months or for 3 10 4 months, wharein the travoprost pardicies are a blend of parlides made of

- a first type of travoprost particles made of a8 mixture of travoprost and the biodegradabla polymer
consisting of a polvlactide or polytactides baving 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 aboul 0.35 to about 0.45 di/g, wherein
the first type of particles contains from about 40 wi.-%% to about 50 wi.-%, such as from about 43 wi.-%
to about 45 wt.-% travoprost, based on the total mass of the first type of particles; and

a second type of travoprost particles made of a mixture of travoprost and the bicdegradable
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 0.80 di/g, such as ranging from about 0.6 to lass
than about 0.80 di/g, wherein the second type of particles contains from about 40 wi.-% 1o about 50 wt.-
%, such as more than from about 45 wt.-% to about 47 wt.-% travoprost, based on the total mass of the
second type of parlicles,

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

{80261} In certain embodiments, the treatient pericd is 4 to 7 months and the travoprost sustained
release bindegradable intracameral implant provides treatment for about 4 to about 7 months, wherein the
fravoprost particles are a blend of particles made of
a first type of particles made of a mbdure of iravoprost and the bicdegradable polymer consisting
of a polylactide or polylactides having an ackl 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 wi.-% 1o about 50 wt.-%, such as from about 43 wi.-% to about
45 wt,-% travoprost, based on the tolal 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 polylactide or polylactides having an acid end group and an inherent viscosity specification
ranging from about 0.5 to {ess than about 0.80 di/g, such as ranging from about 5.6 to less than about
C.8C di/g, wherein the second type of parlicle contains from about 40 wt.-% to about 50 wt.-%, such as
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maore than from about 45 wh.-% to about 47 wt.-% travoprost, based on the total mass of the second type
of particles, and

a third type of particles made of 8 midure of travoprost and the bicdegradable polymer consisting
of & polviactide or pelylactides having an acid end group and an inherent viscosity specification ranging
from ahout 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 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 particles,

wherein the blend containg, based on the total amount of particles, about 20 wt.-% to about 35 wt.-% particles of
the first type of particles and about 30 wt.-% 1o aboul 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 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 pariicles and
about 30 wt.-% fo about 50 wt.-% of the total amount of travoprost in the implant is present in the form of particles
of the second type of particles, ang about 25 wi.-% 1o about 45 wt.-% of the total amount of travoprost in the
impiant is present in the form of pariicles of the third type of particles.

[800262] In certain embodiments, the treatment pericd is about 6 to about 12 months about 6 to about 9
months and the travoprost sustained release biodegradable intracameral implant provides treatmeant for about 6 to
12 months or for about § to 9 months, wherein the travoprost particies 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 ackl end group and an inherent viscosity specification ranging from
about 0,05 to less than about 0.5 difg, such as from about 8.35 o about 0.45 di/g, wherein the first type of
particles contains from about 40 wt.-% t© about 50 wi.-%, such as from aboul 43 wi.-% 1o shout 45 wit.-%
travoprost, based on the total mass of the first type of particles,

- a second type of particies made of a mixture of travoprost and the bicdegradable polymer
consisting of a poiviactide or polylactides having an acid end group and an inherent viscosity specification
ranging from about 0.5 to less than about 0.80 di/g, such 35 ranging from about 0.6 o less than asbout 0.80
dif g, wherein the second type of particles contains from about 40 wh.-% to about 50 wh.-%, such as more
than from about 45 wi.-% to about 47 wt.-% fravoprost, based on the total mass of the second type of
particles,

- a third type of particles made of travoprost and the bindegradable polymer consisting of &
polylactide or pohvlactides 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 ko about 1.0 di/g, wherein the third type of
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particles contain from about 40 wt.-% to about 50 wi.-%, such as from about 41 wt.-% to about 43 wt.-%
favoprost, 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 &
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 €.55 fo about 0.75 difq, wherein the fourth type
of particles contains from about 40 wt.-% to about 50 wi.-%, such as from about 41 wi.-% to about 42 wt.-
% travoprost, based on the total mass of the fourth type of particles,

wherein the blend contains, based on the tolal amoeunt of particies, about 15 wt.-% t0 about 25 wt.-% particles of
the first type of particles and about 15 wh.-% o about 25 wi.-% particles of the second type of particles and about 5
wi.-% to about 15% of particles of the third fype of particies and about 40 wt.-% 10 about 60 wt.-% of particles of
the fourth type of particles; or wherein about 15 wt.-% to about 25 wt.-% of the total amount of ravoprost in the
implant is present in the form of particles of the first type of particles and about 15 wt.-% 1o about 25 wt.-% of the
fotal amount of travoprost in the imiplant is present in the form of particles of the second type of particles and about
5 wi.-% to about 15 wi.-% of the total amount of fravoprost 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 total amount of travoprost in the implant is
present in the form of particles of the fourth type of particles.

808263} In certain embodiments, the treatment period is about 3 fo about 6 months oris about 30 4
months, the implant contains a dose of about 5 ug of travoprost, and wherein the implant has an in vitre release with
an average travoprost refease ranging from about 300 to about 300 ng/week with a standard deviation ranging from
100 to 200 ng/week, wherain the average travoprost release is based on the weekly travoprost release values
hetweaen days 7 10 84 excluding post dose day 1 burst when measured at 37°C in PBS st a pH of 7.2 10 7.4 under
sink-conditions; or wherain the weelly travoprost release ranges from about 10 to about 700 ng, when measured in
a timea interval between days 7 1o 84 excluding post dose day 1 burst when measuredt at 37°Cin PBS atapHof 7.2
to 7.4 under sink-conditions,

{800264] In certain embodiments, the treatment pericd is about 3 to about 7 months or is about 4 t0 7
months, the implant contains a dose of about 15 pg of ravoprost, and the implant has an in vilre release with an
average travoprost release ranging from about 800 to about 1100 ng/week with 3 standard deviation ranging from
450 to 550 ng/week, wherain the average is based on the weekly travoprost releass values between days 7 10 98
excluding post dose day 1 burst when measured at 27°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 3 time intarval
between days 7 to 98 excuding post dose day 1 burst when measured at 37°C in PBS at a pH of 7.2 to 7.4 under
sink-conditions.
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{80285} In certain embodiments, the treatment pericd is about 6 to about © months or about 6 to about 12
months, the implant contains a dose of about 15 yg of fraveprost, 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 release values between days 7 to
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; or
wherein the weekly travoprost release ranges from about 100 to about 1500 ng, when measured in a time interval
betwaen days 7 to 118 excluding post dose day 1 burst; when measurad at 37°Cin PBS at a pH of 7.2 t0 7.2 under
sink conditions.

{BOH266] In certain embodiments, the treatment pericd is about 6 to about 9 months or about 6 t0 about 12
months, the implant contains a dose of about 26 g of travoprost, and wherain the implant has an in vilto release
with an average bravoprost release ranging from about 1000 to 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°C in PES at a pH of 7.2 t0 7.4 under sink-
conditions; or wherein the weekly travoprost release ranges from about 100 to about 2000 ng, when measured in a
fima interval betwaen days 7 {0 119 excluding post dose day 1 burst when measured at 37°Cin PBS at a pH of 7.2
{0 7.4 under sink-conditions.

{B00267] In certain embodiments of the implant can be monitored in the eye, e.g. by gonioscopy and shit
Rarap exam.
{BOH268] In one specific aspeact, the present inveniion is directed 0 a method of treating intraccular pressure

in @ 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 to about 9 months with one single prostaglandin antagonist (e.g., travoprost) sustained
release bicdegradable intracameral implant per aye in need of such treatment , the method comprising per said eve:

Step 1: providing one prostaglandin antagonist {e.g., travoprost) sustained release biodegradable intracamerat
implant, as defined above, containing 21 to 30 pg prostaglandin antagonist {&.g., travoprost), wharain 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 iis dried state, comprising:

2 bicdegradable hydrogel, as defined above, and prostagiandin antagonist (e.g., travoprost) particies, as defined

above,

the prostaglandin antagonist (.¢., travoprost) particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a bicdegradable polymer, wherein 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 prostaglandin
antagonist {e.g., iravoprost) intermixed with the biodegradable polyrer consisting of a first polylactide having an
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inherant viscosity specification ranging from about 0.05 to less than 5 di/g, such as about 0.35 {o 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 less than about 0.8 di/g, such as about 0.6 to fess than about 0.8 difg and
fiaving an acid end group; and the third type of particles being in the form of prostaglandin antagonist {e.g.,
travoprost) intermixed with the bicdegradable polymer consisting of a third polylactide having an inherent viscosity
spacification 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 prostaglandin antagonist (e.g., travoprost) intermixed with the
bicdegradable polymer consisting of a fourth polylactide having an inherent viscosity specification ranging from about
(.05 to about 1.7 di/g, such as about 0.35 10 0.75 di/g and having an ester end group; and

the prostaglandin antagonist {e.g., fravoprost) particles being dispersed within the hydrogel, wherein the hydrogel
comprises @ polymer network being formad by reacting a §-arm-15IG-5AZ polyethylene glycol with 3 mass average
molecular weight of 15,000+10% Daltons with trilysine acetate; and

Step 2: inserting the one sustained release biodegradable infracameral implant of step 1 info the anierior segment of
said eve to place it within the iridocorneal angle of said aye.

{B00268] In one specific aspact, the present invention is directed to & method of treating intraccular pressure
in a human subject with oculfar hypertension or glaucoma such as open angle glaucoma for a period of about 2 to
about 12 months or about © to about 9 months with one single prostaglandin antagonist (e.q., travoprost) sustained
release biodegradable infracameral 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 pg prostaglandin antagonist (e.g., travoprost), wherein
the implant is in the form of & fiber that has a langth 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 bicdegradable hydrogel, as defined above, and prostagiandin antagonist {(e.g., travoprost) particies, as defined
above,

- the prostaglandin antagonist {e.g., travoprost) particles being in the form of prostaglandin antagonist {g.g.,
fravoprost) intermixed 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 prostagiandin
antagonist {e.g., travoprost) intermixed with the biodegradable polymer consisting of a first polylactide having an
inherent 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 particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with the bicdegradable polymer consisting of a second polylactide having an inherent viscosity
specification ranging from about 0.5 to less than about 0.8 difg, such as about 0.6 to less than about 0.8 di/g and
hiaving an acid end group; and the third type of partidkes being in the form of prostaglandin antagonist (e.g.,
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travoprost) intermixed with the biodegradable polymer consisting of a third polylactide having an inherent viscosity
specification ranging from about D.8 to about 1.7 di/g, such as G.8 to about 1.0 di/g and having an add end group,;
and the fourth type of particles being in the form of prostaglandin antagonist (e.q., ravoprost) intermixed 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 {0 0.75 di/g and having an ester end group; and

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

{800270] In another specific aspect, the present invention is directed to method of intraccular pressure in a
hunan subject with ocular hyperension or glaucoma such as open angle glaucoma for a pericd of about 2 1o about
12 months or about 6 to shout 9 months with one single prostaglandin antagonist {e.g., travoprost) sustained

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

Step 1: providing one prostaglandin antagonist (€.g., travoprost) sustained release biodegradable intracamerad
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., ravoprost) particles being in the form of prostaglandin antagonist (e.g.,
travoprost) intermixad with a biodegradable polymer, wherein the prostaglandin antagonist {e.g., travoprost) particle
contain a blend of four types of particles, the first type of particies being in the form of prostaglandin antagonist
(e.g., ravoprost) intermixad with the biodegradable polymer consisting of a first polylactide having an inherent
viscosity specification ranging from about 0.05 1o less than about 0.5 di/g, such as about 0.35 to about €.45 di/g,
and having an acid end group; and tha second type of particles baing in the form of prostagiandin antagonist (e.g.,
travoprost) intermixed with the biodegradable polymer consisting of & second polylactide having an inherent viscosity
specification ranging from about 0.5 to less than about 0.8 di/g, such as about 0.6 o 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 anbagonist {(2.¢.;
fravoprost) intermixed 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 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., ravoprost) intermixed
with the biodegradable polymer consisting of a fourth polylactide having an inherent viscosity specification of about
0.55 to 0.75 di/g 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
conprises a polvmer network being formed by reacting a 8-arm-15K-SAZ polyethylene ghvool with a2 mass average
molecular weight of 15,000+ 10% Daltons with brilysine acetate; and

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

[008271] In another specific aspect, the prasent invention is directed 10 method of intraccular pressure in a
twman subject with ocular hypertansion or glaucoma such as open angle glaucoma for a pariod of about 2 to about
12 months or about 6 t0 about 9 months with one single prostaglandin antagonist {e.g., travoprost) sustained
release bindegradable intracameral implant per eye in need of such treatment, the method comprising per said eve
inserling the one sustainad release biodegradable intracameral implant into the anterior segment of said eye to place
it within the iridocorneal angle of sald aye, wherein the implant is as defined above, containing 11 6 20 yg
prostaglandin antagonist {a.g., 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 diamater 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 (8.g.,
travoprost) intermixed with a biodegradable polymer, wherain the prostaglandin antagonist {e.g., travoprost) particle
contain a blend of four types of particles, the first type of particies being in the form of prostaglandin antagonist
{e.g., ravoprost) intermixad with the biodegradable polymer consisting of a first polylactide having an inherent
viscosity specification ranging from about 0.05 1o less than about 0.5 di/g, such as 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 prostaglandin antagonist (e.g.,
ravoprost) intermixed with the biodegradable polymer consisting of @ second polylactide having an inherent viscosity
specification ranging from about 0.5 to fess than about 0.8 di/g, such as about 0.6 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 anbagonist {(2.¢.;
fravoprost) intermixed 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 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., ravoprost) intermixed
with the biodegradable polymer consisting of a fourth polylactide having an inherent viscosity specification of about
0.55 to 0.75 difg and having an ester end group, and

- the prostagiandin antagonist {e.¢., ravoprost) particles being dispersad within the hydrogel, wherein the hydrogel
comprises a polymer network being formed by reacting a 8-anm-15K-8AZ polvethylene giveol with a mass average
molecular weight of 15,000:10% Daltons with trilysine acetate.
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{80272} In another specific aspect, the present invention is directed to a method treating intraccular
pressure in a human subject with ocufar hypertension or glaucoma such as open angle glaucoma for a period of
ahout 3 to about 6 months or about 3 i about 4 months with one single prostaglandin antagonist {e.q., travoprost)
sustained release biodegradable intracameral implant per eve in need of such freatment, the method comprising per

said eye:

Step 1: providing one prostaglandin antagonist (e.q., ravoprost) sustained releases bindegradable intracameral
implant, as defined above, containing 11 to 20 ug prostaglandin antagonist {&.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 a3 diameter of not more than 0.3 mm
in its dried state, comprising:

- a bicdegradable hvdrogel, as defined above, and prostaglandin antagonist (e.g., traveprost) particles, as defined

above,

- the prostaglandin antagonist (e.¢., ravoprost) particles being in the form of prostaglandin antagonist {e.g.,
fravoprost) intermixed with a bicdegradable polymer, wherein the prostaglandin antagonist {(e.g., travoprost)
particles contain a blend of three types of particles, the first type of particles being in the form of prostaglandin
antagonist {a.g., ravoprost) intermixed with the biodegradable polymer consisting of a first polviactide 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 type of particles being in the form of prostaglandin antagonist
{e.q., ravoprost) intermixed with the bicdegradable 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 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 prosiaglandin antagonist (e.g.,
fravoprost) intermixed with the bicdegradable polymer consisting of a third polylactide having an inherent viscosity
specification ranging from about 0.8 to about 1.7 d/g, such as 0.8 to about 1.0 di/g and having an acid end group;
and

- the prostaglandin antagonist {e.¢., ravoprost) particles being dispersad within the hvdroged, wherein the hydrogal
comprises a polymer network being formed by reacting a 8-arm-15K-5G polyethylene glycol with a mass average
molecular weaight of 15,000110% Daltons with trilysine acetate; and

Step 2: inserling 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 eye.

{808273] In another specific aspect, the present invention is directed to a method treating intraocular
pressyre in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a periud of
about 3 to about & months or about 3 fo about 4 months with one single prostaglandin antagonist (e.g., travoprost)
sustained redease bicdegradable inlracameral implant par aye In need of such treatment, the method comprising per
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said eve inserting the one sustained release biodegradabla intracameral implant into the anterior segmant of said eye
to place it within the iridocorneal angle of said eye, wherain 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 a length of about
1.0 mm ko about 2.5 mm and a diameter of not more than 0.3 nwn in iis dried state, comprising:

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

- the prostagiandin antagonist (e.g., travoprost) particles being in the form of prostaglandin antagonist {2.q.,
fravoprost) intermixed with a biodegradable polymer, wherain the prostaglandin antagonist {e.q., fravoprost)
particles contain a blend of thres 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
inherant 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 type of particles being in the form of prostaglandin antagonist
{e.y., ravoprost) intermixad with the biodegradable polymer consisting of 3 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 ¢l/g and
fiaving an acid end group; and the third type of particles being in the form of prostaglandin antagonist (e.g.,
travoprost) intermixed with the biodegradable polymer consisting of a thind polylactidle having an inherent viscosity
specification ranging from about 0.8 to about 1.7 d/g, such as 0.8 to about 1.0 di/g and having an acid end group;
and

- the prostagiandin antagonist (e.g., traveprost) particles being dispersed within the hydrogel, wherain the hydrogel
comprises a polvmer network being formed by reacting a 2-arm-15K-SG polyethylene ghycol with a mass average
molecular weight of 15,0004 10% Daltons with trilysine acetate.

{BO0274] In a further specific aspact, the present invention is directed to a method of freating intraoccular
pressure in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a period of
abiout 3 to about 6 months or about 3 1o about 4 months with one single prostagiandin antagonist (e.¢., travoprost)
sustained release bicdegradable intracameral implant per eve in need of such treatment, the method comprising per
said eve:

Step 1: providing one prostaghandin antagonist (€.g., travoprost) sustained release bindegradable intracameral
implant, as defined above, containing 2 to 10 ug prostaglandin antagonist {2.g., travoprost), wherain the implant is
in the form of a fiber that has 3 fength of about 1.0 ram to about 2.5 mm and a3 diameter of not more than 0.3 mm
in its dried state, comprising: a biodegradable hydrogel, as defined above, and prostaglandin antagonist (e.g.,
fravoprost) particles, as defined above,
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the prostagiandin antagonist (e.g., travoprost} particles beaing in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a biodegradable polymer, wherein the prostaglandin antagonist {e.q., fravoprost)
particles contain a blend 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
inherant viscosity specification ranging from 0.05 to less than about 0.5 di/g, such as about 8.35 to about 0.45 di/g,
and having an acid end group; and the second type of particles being in the forn of prostagiandin antagonist (e.g.,
fravoprost) intermixed with the biodegradable polymer consisting of a second polylactide having an inherent viscosity
specification ranging from about 0.5 10 about 1.7 di/g, such as about 0.6 to about (.8 di/g and having an acid end

group; and

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

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

{B00275] In & further specific aspact, the present invention is directed to a method of freating intraccular
pressure in a human subject with coular 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.¢., ravoprost)
sustained release bicdegradable intracameral implant per eye in nead of such treatment, the method comprising per
said eye inserting the one sustained release bindegradable intracameral implant into the anterior segment of said eye
o place it within the irdocornaal angle of said eye, wherain the implant is as defined above, containing 2 to 10 yg
prostaglandin antagonist {e.g., travoprost), wherein the implant is in the form of a fiber that has a length of about
1.0 mm ko about 2.5 mm and a diamater of not more than 0.3 mm in iis dried state, comprising: a biodegradable
hvdrogel, as defined above, and prostaglandin antagonist (e.g., travoprost) particles, as defined above,

the prostagiandin antagonist (.¢., travoprost) particles being in the form of prostaglandin antagonist (e.g.,
fravoprost) intermixed with a bicdegradable polyrmer, wherein the prostaglandin antagonist {e.g., travoprost)
particles contain a blend of two types of particles, the first type of particle being in the form of prostaglandin
antagonist {e.g., iravoprost) intermixed with the biodegradable polyrer 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 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.¢.,
fravoprost) intermixed with the biodegradable polymer consisting of a second polyiactide having an inherent viscosity
specification ranging from about 0.5 to about 1.7 di/g, such as about 0.6 to about 0.8 di/g and having an acid end

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

{800276] In one furthar specific aspect, the present invention is direcled to a method of treating intraccular
pressure in a human subject with ocufar hypertension or glaucoma such as open angle glaucoma for a period of
ahout 2 to about 12 months or about 6 to about & months with one single prostaglandin antagonist {e.g., travoprost)
sustained release biodegradable intracanmeral implant per eve in need of such treatment , the method comprising per

said eye:

Step 1: providing one prostaglandin antagonist (e.q., ravoprost) sustained releass bindegradable intracameral
implant, as defined above, containing 21 to 30 pg prostaglandin antagonist {a.g., fravoprost), 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 a3 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, dispersed thersin, wherein the intracameral implant has an in vitro release
with an average prostaglandin antagonist (e.g., travoprost) refease ranging from of about 5% o about 15 % with a
mean absolute 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 to day 112, when measurad at 37°C in PBS at a pH
of 7.2 to 7.4 under sink-conditions and the hydrogel dissolves/fully biodegrades within 5 to 8 months erwith Sto 7
months; and

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

{BOB2T7} In one further specific aspect, the presant invention is directed to 3 mathod of treating intraccular
pressure in a human subject with occular hypertension or glaucoma such as opern angle glaucoma for 3 period of
about Z to about 12 months or about 6 o about 8 months with ona single prostaglandin antagonist {(e.g., travoprost)
sustained release bicdegradable infracameral implant per eye in need of such treatment |, the method comprising per
said eya inserting the one sustained release biodegradable intracameral implant into the anterior segment of said eye
o piace it within the iridocorneal angle of said eye, wherein the implant is as defined above, containing 21 10 30 g
prostaglandin antagonist {&.¢., travoprost), wherein the implant is in the form of 3 fiber that has a length of about
1.0 i to about 2.5 mm and a diameter of not more than 0.3 rmm in 1S dried state, comprising a biodegradable
hydrogal, as defined above, and prostagiandin antagonist (e.¢., travoprost) particies, as definad above, dispersed
therein, wherein the infracameral implant has an in vitro 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%, or a
prostaglandin antagonist {&.g., travoprost) release 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 and the
hydrogeal dissolves within © 1o 8 months.
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800278} In another spedific aspect, the presant invention is directed to a method treating intraocular
pressure in a human subject with ocular hypertension or glaucoma such as open angle glaucoma for a periad of
about 3 to about 5 months or about 3 o about 4 months with one single prostagiandin antagonist (e.g., ravoprost)
sustained release bicdegradable intracameral implant per eye in need of such treatment , the methoad comprising per

said eve:

Step 1: providing one prostaglandin antagonist (€.g., travoprost) sustained release biodegradable intracamerat
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 8 bicdegradable hydrogel, as defined above, and prostaglandin antagonist (e.g.,
fravoprost) particles, as defined ahove, dispersed therein, wherein the intracameral implant has an in vitro release
with an average prostaglandin antagonist (e.q., travoprost) release ranging from of about 65% to ahout 85 % with 3
mean absolute deviation of at most 5%, or a prostaglandin antagonist {e.q., travoprost) release ranging from 65% to
85%, basad on the %-amount released per 70 days from day 1 to day 84, when measured at 37°Cin PBS ata pH of
7.2 t¢ 7.4 under sink-conditions and the hydroged dissoives/fully bicdegrades within 2 {0 4 months or within 3{0 5
months; and

Step 2@ inserting the one sustained release biodegradable intracameral implant of step 1 into the anterior segment of
said eye ko place it within the rklocorneal angle of said eye.

{BOG279] In another spedific aspect, the present invention is directed to a3 meathod 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 5 months or about 3 {o about 4 months with one single prostagiandin antagonist (e.g., travoprost)
sustained release bicdegradable intracameral implant per eyve in need of such treatment , the method comprising per
said eve inserting the ong sustained releass bindegradable intracameral implant into the anterior segment of said aye
o place it within the iridocorneal angle of said eye, wherein the insert is as defined above, containing 11 to 20 yg
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
hiydrogel, as defined above, and prostagiandin antagonist {e.qg., travoprost) particies, as defined above, dispersed
therein, wherein the intracameral implant has an in vilro release with an average prostaglandin antagonist {(e.g.,
fravoprost) release ranging from of about 65% o about 85 % with a mean absolule deviation of at most 5%, or a
prostaglandin antagonist {a.g., travoprost) release ranging from 65% to 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 to 7.4 under sink-conditions and the
hvdrogel dissolves/fully biodegrades within 2 to 4 months or within 3 to 5 months.
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{B00280] In another specific aspect, the present invention is diracted to a method of treating intraccular
pressure in a human subject with ocufar hypertension or glaucoma such as open angle glaucoma for a period of
ahout 3 to about 6 months or about 3 1o about 4 months with one single prostaglandin antagonist (e.q., travoprost)
sustained release biodegradable intracanmeral implant per eve in need of such treatment , the method comprising per

said eye:

Step 1: providing one prostaglandin antagonist (e.g., ravoprost) sustained releass bindegradable intracameral
implant, as defined above, containing 2 1o 10 ug prostaglandin antagonist (e.g., travoprost), wherein the inplant is
in the form of a fiber that has a length of about 1.0 mm to about 2.5 mm and a3 diameter of not more than 0.3 mm
in its dried state, comprising a bicdegradable hydrogel, as defined above, and prostaglandin antagonist (e.g.,
fravoprost) particles, as defined above dispersed therein, wherein the intracameral implant has an in vitro release
with an average prostaglandin antagonist (e.q., travoprost) refease ranging from of about 60% to about 80% with a
mean absoclute deviation of at most 5%, or a prostaglandin antagonist {e.q., travoprost) release ranging from 60% to
80%, based on the %-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 to 4 months; and

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

808281} In another spedific aspect, the present invention is directed 10 a method of treating infraccular
pressure in @ human subject with ocular hypertension or glaucoma such as open angle glaucoma for 3 pericd of
about 3 to about & months or about 3 o about 4 months with one single prostaglandin antagonist (e.q., travoprost)
sustained release biodegradable intracameral implant per eye in nead of such treatment , the method comprising per
said eye inserling the one sustained release biodegradable intracameral implant into the anterior segment of said eye
o place it within the iridocornaal angle of said eye, wherain the implant is as defined above, containing 2 to 10 ug
prostaglandin antagonist {&.q., travoprost), wherein the implant is in the form of 2 fiber that has a length of about
1.0 mim to sbout 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 definad above dispersad
therein, wherein the intracameral implant has an in vitro release with an average prostaglandin antagonist {e.g.,
travoprost) redease ranging from of about 80% to aboul 80% with a mean absolule deviation of at maost 5%, or a
prostaglandin antagonist {e.g., fravoprost) release ranging from 50% o 80%, based on the %-amount released per
70 days from day 1 to day 98, whan measured at 37°C in PBS at a pH of 7.2 10 7.4 under sink-conditions and the
hydroged dissolves within 2 to 4 months,

{00D282] 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

66



[}

10

20

3
25

WO 2021/158968 PCT/US2021/016889

medical professional will unwrap the implant just prior to the procedure and provide the implant for the methods of
implanting/inserting described herain,

800283} The disclosed implants are useful in lowering ocular pressure, Thus, provided herein are methods
of fowaring ocular pressure in 3 subject in need thereof comprising administering a hydrogel implant described
herein. Also disclosed in the use of a disclosed implant for fowering ocular pressure in a subject. Further provided is

the use of a disclosed implant in the manufacture of 3 medicament for lowering ocular pressure.

{800284] Also provided are methods of traating ocular hypertension in a subject in nead thereof comprising
administering a hydrogel implant described herein, Also disclosed in the use of a disclosed implant for treating ocular
hypertension in a subject, Further providad is the use of a disclosed implant in the manufacture of a medicament for
freating ocular hypertension.

{BOH285] Also provided are methods for treating glaucoma (open angle glaucoma) in a subject in need
thereof comprising administering a hydrogel implant described herein. Also disclosed in the use of a disclosed implant
for treating glaucoma (open angle glaucoma) in a subject. Further proviged is the use of a disclosed implant in the

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

{BOH286] As part of a further embodiment, the travoprost is delivered to the eve in a sustained manner for a
period ranging from about 1 month to about 1 year, wherein the remaining featuras of the implants are described
herein. Alternatively, as part of further embodiment, the travoprost is deliverad {o the eye in a sustained manner for
a period ranging from about 1 month to about 11 months, wherein the remaining features of the implants are
describedherein. In another alternative, as part of an this embodiment, the fravoprost is delivered to the eye in a
sustained manner for a period ranging from about 1 month to about 10 months, wherein the remaining features of
the implanis are described herein. In ancther alternative, as part of this embodiment, the travoprost is daliverad 1o
the eye in & sustained manner for a period ranging from about 1 month to about 9 months, wherein the remaining
features of the implants are described herein. In another alternative; as part of an this embodimeant, the travoprost is
delivered o the eye in a sustained manner for a period ranging from about 1 month to about 8 months, wherein the
remaining features of the implants are described herein. In another alternalive, as part of an this ambadiment, the
fravoprost is delivered to the eve in a sustained manner for a pariod ranging from about 2 month to about 8 months,
wherein the remaining features of the implanis are described herein, In another alternative, as part of this
embodiment, the travoprost is deliverad to the eye in a sustained manner for a period ranging from about 3 month
o about 7 months, wherein the remaining features of the implanis are described herein, In another alternative; as
part of this embodiment, the travoprost is delivered to 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 another
alternative, as part of this embodiment, the travoprost is delivered to the eye in a sustained manner for 3 period of
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about 1 month, wherein the remaining features of the implants are describad herein. In ancther alternative, as part
of this entbediment, the travoprost is delivered to the eye in a sustained manner for a period of about 2 months,
wherein the remaining featuras of the implants are describad herein. In ancther alternative, as part of an this
armnbodiment, the travoprost is delivered 1o the eve in a sustained manner for a period of about 3 months, whearein
the remaining features of the implants are described herein. In ancther alternative, as part of this embodiment, the
travoprost is delivered fo the eve in a sustained nanner for a period of about 4 months, wherein the remaining
featuras of the implants are describad herein. In ancther alternative, 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 herain.

{00287} As part of a further embodiment, sustained release of the travoprost occurs in the agueous humor,
wherein the remaining features of the implanis are described herein.

{80G288] As part of a further embodiment, the polymer network of the disclosed hydrogel implants is

conjugated to fluorescein, wherein the remaining features of the implants are describad herain,

{B00288] As part of a further embodiment, the disclosed implants are designed for implantation near the
corneal endothedial cells, wherain the remaining features of the implants are described herein.

{8G0230] As pant of a further embodinment, the disclosed implants are designed for implantation in the

inferior iridocorneal angle, wherein the remaining features of the implants are described herain,

{B002381] As part of a further embaodiment, the disclosed implants comprise 5 pg, 15 pg or 26 pg of
fravoprost, wherein the remaining features of the implanis are described herein e.g., as in the first through fifteenth
ambodiments, Alternatively, as part of a the disclosed implants comprise 5 pg, 15 pg or 26 pg of travoprost; and
comprises a polymer networks formed by reacting a plurality of polyethviene glycol (PEG) units comprising groups
which are susceptible to nuclecphilic attack with one or more PEG or Lysine based-amine groups selected from
4a320K PEG NH2, 8a20K PEG NH2, and trilysine, wherain the remaining features of the hydrogel are described herein.

{B0G2B2] As part of a further embodiment, the disclosed implants are Tully degraded following complete
elease of travoprost, wherein the remaining features of the implants are described herein. Alternatively, the
tivdrogel irmplant 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 hydroge! implant
is fully degraded following at least 90% (e.g., at least 919, at least 92%, at least 93%, at least 94%, at lzast 95%,
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at least 96%, at least 97%, at least 98%, or at least 39%) release of travoprost, wherein the remaining features of
the implants are described herain.

800293} In one aspect, the present invention is directad to a method disclosed herein, wherein the
infrancular pressure is dacreasad by about 5 ko aboul 7 mmHg, or about 7 to about 3 mimaHg from basaiine
infraccular pressure during the treatment period such as about 2 to about 12 months or about 3 to about § months,

such 35 about 6 months or during continued treatment with repeated administration.

Method of Treating Qcular Disease in g Human Subisck

{B08294] In one aspect, the present invention is directed to a method of treating ocular dissase in a human
subiect for a period ranging from about 1 to about 24 months or fron about 2 1o about 12 moths or from about 3 fo
about § months with one single AP containing sustained release biodegradable intracameral implant per eye in nead

of such treatment, the method comprising per said eye:

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

a bicdegradabie hvdrogel as defined above and API particles,

the API particles being dispersed within the hvdrogel; and

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

808295} In one aspect, tha present invention is directed to a method of treating ocular dissase in a human
subject for a period ranging from about 1 to about 24 months or from about 2 to about 12 moths or from about 3 o
about § months with one single AP containing sustained release biodegradable intracameral implant per eye in nead
of such treatment, the method comprising per said eye inserting the one sustainad release biodegradable
intracameral implant into the anterior segment of sald eye to place it within the widocorneal angle of said eye,
wherein the implant is one API containing sustained release biodegradable infracameral implant providing treatment
for a pariod ranging from about 1 to about 24 months or from about 2 1o about 12 moths or from ahout 3 to about 8
months comprising:

a bicdegradabie hvdrogel as defined above and API particles,

the API particles being dispersed within the hydrogel.
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{800296] In another aspact, the present invention is directed to a method of treating ocular dissase in a
human subject for a period within 3 to 9 months with one single API containing implant in nead of such freatment.

800297} In a further aspect, the present invention is directed o an implant for use in method of treating
ocular disease in a human subject for a period within 3 {0 9 months with one single APT containing implant in need of

such treatmeant,

{800298] In one embodiment, sald ong APL is 3 Frostaglandin antagonist, Specifically said one single APLis
sefected from the group consisting of travoprost, bimatoprost and latanoprost.

{00288} Therapaulic agants 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, efc. For cancer, agents may be, e.g., anti-cancer drugs, anti-VEGFs, or drugs known for use in
cancer treatment.

{BOG300] Therapautic agants may be those that are; e.¢., anti-VEGF, blocks VEGFR1, biocks VEGFRZ, blocks
VEGFR3, anti-PDGF, anti-angiogenesis, Sunitinib, E7080, Takeda-6d, Tivozanib, Regorafenib, Sorafenib, Pazopanib,
Axitinib, Nintedanib, Cediranib, Vatalanik, Motesanib, macrolides, sirolimus, everclimus, tyrosing Kinase inhibitors
(TKIs), Imatinib (GLEEVAC) gefinitib (IRESSA), toceranib (PALLADIA), Erictinib (TARCEVA}, Lapatinib (TYKERB)
Nilotinib, Bosulinib Neratinib, lapatinib, Vatalanib, dasatinib, edotinid, gefitinib, imatinib, lapatinib, lestaurtinib,

nifotinib, semaxanib, toceranib, vandetanib.

{B003081] The therapeutic agent may comprise a macromotecule, for example an antibody or antibody
fragment. The tharapeutic macromolecule 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. Examples of VEGF inhibitors include Lucentis™ (ranibizumab), Eylea™ (VEGF Trap), Avastin™
{bavacizumab), Macugen™ (pegaptanib). Platelet darived growth factor (PDGF} inhibitors may also be delivered, &.q.
Fovista™, an anti-PGDF aptamer.

{BO0362] The therapeutic agent may comprise small molecules such as of a stercid or corticostercid and
analogues theraof, For example, the therapeutic corticostercid may comprise one or more of trimacinalone,
trimacinaione acetonide, dexamethasone, dexamethasone acetate, fluccincione, fluacinolone acetate, lotepradnol
etabonate, or analogues thereof. Alternatively or in combination, the small molecules of therapeutic agent may

comprise a tyrosine kinase inhibitor.

{808303] The therapeutlic 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-related macular degeneration. Examples of anti-
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VEGF therapautic agents suitable for use in accordance with the embodiments described herein include one or more
of monocional antibedies such as bevacizumab {Avasiin'™) or antibody derivatives such as ranibizumab {Lucentis™),
or smalf molecules that inhibit the tyrosing kinases stimulated by VEGF such as lapatinib (Tykerb™), sunitinib
{Sutent™) sorafenih (Nexavar™), axitinib, or pazopanib.

{BO0304] The therapeutic agent may comprise a therapeutic agent suitable for treatment of dry AMD such as
one or more of Sirclimus™ (Rapamycin), Copaxone™ (Glatiramer Acetate), Othera™ Complement CSaR blocker,

Ciliary Neurctrophic Factor, Fenretinide or Rheopheresis.

{BOH305] The therapeutic agent may comprise a therapeutic agent suitable for treatment of wet AMD such
a5 one or more of REDDI4NP (Quark), Sirclimus™ (Rapamycin), ATGOU3; EYELEA (VEGF Trap) or complement
inhibitor (POT-4).

{BO0306] The therapeutic agent may comprise a kinase inhibitor such as one or more of BIBW 2992 (small
miolecule targeting EGFR/Erb2), imatinib {small molecule), gefitinib (small molecule), ranibizumab (monocional
antibody), pegaptanib {small molecule), sorafenib (small molecule), dasatinib (small molecule), sunitinib {small
moleculs), erotinib (small molecule), nilotinib (small molecule), lapatinib (small malecule), panitumumab
{monocionat antibody), vandetanih (small molecule} or E7080 (targeling VEGFRZ/VEGFR2, small molecule
commercially available from Esai, 0.). The therapeulic agent may comprises antibody drugs, .¢. bevacizumab,

frastuzumab, cetuxirab, and panitumumalb.

{BOH3G7] Therapeutic agents may include various classes of drugs. Drugs include, for instance, stercids, non-
steroidal anti-inflammatory drugs (NSAIDS), anti-cancar drugs, antibiotics, an anti-inflammatory (e.g., Diclofenac), 3
pain reliever {e.q., Bupivacaine), a Calcium channel blocker {e.g., Nifedipine), an Antibiotic (e.q., Ciprofioxacin), a
Celf cycle inhibitor {e.g., Simvastatin}, a protein (e.g., Insulin). Therapeutic agents include dasses of drugs including
steroids, NSAIDS, antioxidants, antibictics, pain refievers, inhibitors of vascular endothelial growth factor (VEGF),
chemotherapeutics, anti-viral drugs, for instance, Examples of NSAIDS are Ibuprofen, Meclofenamate sodium,
mefanamic acid, salsadate, sulindac, tolmetin sodium, ketoprofen, diffunisal, piroxicam, naproxen, etodolacs,
flurbiprofen, fenoprofen calcium, Indomethacin, celoxib, ketrolac, and nepafenac. The drugs themselves may be
smalt molecules, proteins, RNA fragmaents, proteins, glycosaminogiycans, carbohydrates, nucleic acid, inorganic and
arganic biclogically active compounds where specific biclogically active agents include but are not Bimited to
snzymas, antibiotics, antineoplastic agents, local anesthelics, hormones, angiogenic agents, anti-angiogenic agents,
growth factors, antibodies, neurotransmitters, psychoactive drugs, anticancer drugs, chemotherapautic drugs, drugs
affecting reproductive organs, genes, and oligonucieotides, or cther configurations.

{08308 Therapautic agants may include a protein or othar water soluble binlogics. These include peplides
of various molecular weights, Peptides include therapeutic proteins and peptides, antibodies, antibody fragments,
short chain variable fragments (scPv), growth factors, anglogenic factors, and insulin, Other waler soluble biologics
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are carbohydrates, polysaccharides, nucleic acids, antisense nucleic acids, RNA, DNA, smiall interfering RNA {5iRNA),
and aptamers.

{800309] The therapeutic agents may be used as part of a method of treating the indicated condition or
making a compaosition for treating the indicated condition. For exarple, AZOPT (3 brinzolamide opthalmic
suspension) may be used for treatment of elevated intraccuiar pressure in palients with ocular hypertension or open-
angle glaucoma. BETADINE in a Povidone-icdine ophthalmic solution may be used for prepping of the periccular
region and irrigation of the ocular surface. BETOPTIC (bataxoiol HCE may be used to lower intraocular pressure, or
for chronic open-angle glaucoma and/or ocular hypertension. CILOXAN (Ciprofioxacin HC opthalmic solution) may be
used to treat infections caused by susceptible strains of microorganisms. NATACYN (Natarvein opthalmic
suspension) may be used for treatment of fungal blepharitis, conjunctivitis, and keratitis, NEVANAC (Nepanfenac
opthalmic suspension) may be used for treatment of pain and inflarmmation associated with cataract surgery.
TRAVATAN (Travoprost ophithalmic solution) may be used for reduction of elevated intraccular pressure-opan-angle
glaucoma or ocular hypertension. FML FORTE (Fluorometholone ophthalmic suspension} may be used for treatment
of corticostersid-responsive inflammation of the palperbral and bulbar conjunctiva, cornea and anterior segment of
ihe globe. LUMIGAN {Bimatoprost ophthalmic solution) may be used for reduction of elevated intraccular prassure-
open-angle glaucoma or ocular hypertension. PRED FORTE (Prednisolone acetate} may be used for treatment of
steroid-responsive inflarmation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the giche.
PROPINE (Dipivefrin hydrochioride) may be used for control of intraocular pressure in chronic open-angle glaucoma.
RESTASIS {Cyclospurine ophthalmic amulsion) may be used to increases tear production in patients, e.g., those with
ocular inflammation associated with keratoconjunchivitis sicca, ALREX {Loteprednol etabonate ophthalmic suspension)
may be usad for temporary relief of seasonad allergic conjunctivitis, LOTEMAX {Lotepradnol etabonate ophthalmic
suspension) may be used for treatment of stercid-responsive inflammation of the palpebral and bulbar conjunctiva,
cornea and anterior seament. of the glohe, MACUGEN (Pegaptanib sodium injection) may be used for Treabment of
neovascular (wet) age-refated macular degenaration. OFTIVAR {Azelastine hydrochioride) may be used for ireatment
of itching of the eye associated with allergic conjunctivitis, XALATAN (Latanoprost ophthaimic solution) may be used
to reduce elevated intraocular pressure in patients, e.g., with cpen-angle glaucoma or ocular hyperiension. BETIMOL
{Timolol opthalmic solulion) may be used for treatment of elevated intraccular pressure in patients with ocular
hypertension or open-angle glaucona. Latanoprost is the pro-drug of the free acid form, which is a prostanoid
sejective FP receptor agonist. Latanoprost reduces intraocular pressure in glaucoma patients with few side effects.
Latanoprost has a relatively low solubility in agueous solutions, but is readily soluble in organic solvenis typically
amployed for fabrication of microspheres using solvent evaporation.

{B00310] Further embodiments of therapeutic agents for delivery include those that specifically bind a target
peptide in vive to prevent the interaction of the target peptide 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 domains of IL-1
receptors is also known; the trap biocks IL-1 from binding and activating receptors on the surface of celis,
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Embodimants of agants for delivery inchude nucleic acids, 2.¢., aptamers. Pegaptanib (MACUGEN), for example, is 3
pegylated anti-VEGF aptamer. An advantage of the particie-and-hydrogel delivery process is that the aptamers are
protected from the In vive environmant until they are released. Further embodiments of agants for delivery include
macromolecular drugs, a term that refers to drugs that are significantly Iarger than dlassical small molecule drugs,
i.e., drugs such as oligonuclectides (aptamers, antisense, RNAI, ribozymes, gene therapy nudleic acids, recombinant

peptides, and antibodies.

{008311] 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 effecive amounts to treat allergic conjunctivills, Seasonal Allergic Conjunctivitis {SAC) and
Perannial Allergic Conjunclivitis (PAC) are allergic conjunciival disorders. Symptoms include itching and pink to
reddish eyes. These two eve conditions are mediated by mast cells. Non-specific measures to ameliorate symptoms
conventionally include: cold compresses, eyawashas with tear substitutes, and avoidance of allergens, Treatment
conventionally consists of antihistamine mast cell stabilizers, dual mechanisnt anti-allergen agents, or topical
antihistamines. Corticosteroids might be effective but, because of side effects, are reserved for more severe forms of
alflergic conjuncliviis such as vernal karatoconjunctivitis (VKC) and atopic keratoconjunctivitis (AKC).

{800312] Moxifioxacin is the active ingredient in VIGAMOX, which is a fluorogquinolone approved for yse (o
freat or prevent ophthalmic bacterial infections, VKC and AKC are chronic allargic diseases where eosinophils,
conjunctivad fibroblasts, epithelial cells, mast cells, and/or TH2 lymphocyles aggravate the bicchemistry and histology
of the conjunctiva. VKC and AKC can be treated by medications used to combat allergic conjunctivitis. Permeation
agents are agents and may also be included in a gel, hydrogel, organoged, xerogel, and biomatarials as described
herein. These are agents that assist in parmeation of a drug info an intended tissua. Permestion agents may be
chosen as needed for the tissue, e.g., parmeation agants for skin, permeation agents for an sardrum, parmeation
agents for an eye,

{8008313] The agent may be treatment of a back of the eye disease, e.g., wherein the back of the eye
disease is age-related macular degeneration (AMD) cystoid macular adema (CME), diabetic macular edema (DME),
posterior uvaitis, and disbetic retinopathy, or glaucoma.

{808334] The agents may be, e.q., an agent comprises anti-VEGF, blocks VEGFRY, blocks VEGFRZ, blocks
VEGFR3, anti-PDGF, anli-PDGF-R blocks PDGFRE, an anti-angiogenic agent, Sunitinip, E7080, Takeda-6d, Tivozanib,
Regorafenib, Sorafenib, Pazopanib, Axitinib, Nintedanib, Cediranib, Vatalanib, Motesanib, macrolides, sirolimus,
everolimus, tyrosing kinase inhibitors (TKIs), Imatinibn gefinitib, toceranib, Erlotinib, Lapatinib, Nilotinib, Bosutinib
Neratinib, lapatinib, Vatalanib, comprises low-soluble prostaglandin analogues for glaucoma, nepafenac, macrolides,

raparmycin, sirolimus, tacrolimus, or serves 1o bock mTOR receptors for AMD {also known as choroidal
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neovascularization (CNV). mTOR refers to mammalian target of rapamycin. Agents may be, e.g, moxifloxacin,

dexamethasone, fravoprost, steroids, flucroquinoiones, prostaglandin analogs, prostamides.

{800315] Ocular diseases include ocular pathologies, with hyphema, ocular hypertension, and glaucoma
being conditions for reatment with an anterior chamber depat. Many agents are suitable for ocular dalivery, e.q.,
NSAIDs, stercids, anti-glaucoma drugs, antivirals, antibiotics, rmydriatics, and antifungals administerad via

intracameral injections.

{800316] Some of the disease states are back-of-the-eye diseases. The termn back-of-the aye disease is
recognized by artisans in these fields of endeavor and generally refers to any ocular disease of the posterior segment
that affects the vasculature and integrity of the retina, macula or choroid leading to visual acuity disturbances, loss of
sight or blindnass. Disease states of the posterior segment may result from age, frauma, surgical interventions, and
hereditary factors. Some back-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 diabelic
retinopathy. Drug treatment options for these and other ocular conditions may be provided by delivery of agents
from an implant.

EXAMPLES

{BO8387] The following Examples are included to demonstrate carfain aspects and embodiments of tha
invention as described in the claims. It should be appreciated by those of skill in the art, however, that the following
description s fllustrative only and should not be taken in any way as a restriction of the invention,

EXAMPLE L. MANUFACTURE OF TRAVOPROST IMPLANTS

{B08318] Travoprost implants or "OTX-TIC travoprost Implants” having chemical composition and weight of
formulations 1a, 1b, 2 and 3, respectively, (see Tables 1 and 2a) for use in the clinical phase 1 study, set forth in
Exarnple 3, were prepared. For the bypes of components as well as the masses and contents of the components used
for the manufacturing of formulation 1a, 1b, 2 or 3, respectively, general reference is made to Table 1 displaying the
chemical compaosition and contents. Said masses and contents of Table 1 will neither be rapeated in debail nor be
converted into the initial masses in the description of the corresponding manufacturing process of formulations 13,
ib, 2 and 3 below.

74
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Table i Chemical compositions and weight of OTX-TIC (travoprost) Impiants tased on formis

. ej Tt | OTOTIC tiaveprasty OTHTIC (ravoprost) OTRTIC (voprosty
n;sg{:sggieia) . sspndose 15 ug dose Sugdsie ‘
. L Bl (Formutation g} (Fovmlation 23 ¢ Glation 3Y BERERe
26 Rowming :As: ,:ﬂnmin&! 2\5 S Noming s NG

: el Composition 1 Folmigiated  Composition Flated |l Combosition : CORpasitio

) ; (g, dry (T ey (iigadry Yatlry {1, dry y g, dey

o by asis) hasis) basis) hag basic | by Yo dry Bagis) basi)

i : Aci ' Ingredi s pmteesy. v
T H 1 1
Travoprost | 4.2 bo2sm% 253 RS 143 ; 11.6% 5.4 AP
Pl Microbarticles {Sustiined Detivery Gf Travobrosty g g
Poly (DL-lactide) 24.8% 19.2 33.6% 33.5 25.2% 15.3 15.1% 7.0
100 DL 44 50% 38 6.7% 67 3 7.1% 33
Q0 78 2% 5. 7% 3 7.7 0% 3
100 0L 7A 0% 3.8 7% 57 7 8.0% 7 Biodegradatie
100 DL 94 2.5% X 34% 34 6.8 A A Polymers
100 OL. 5.5 12.4% 9.6 16.8% 168 N/A N/ N/A
383 35.7% 356 WA N/A N/A N/A Blodsgradabie
Poiyrmel
8-arm 15K PEG SG NiA NiA N/A N/A 50,1% 384 6.8% Atz ymers
Trilysine Acstate 1.2% 2.8 2.3% 23 32% 2.5 4.3% 20 Cross-linking Agent
;fga‘;:’ Phosphate 1.8% 1.4 1.3% 13 2.1% 16 2.2% 1.0 Bufer
o G‘U‘;z?"sp”at& 1.5% 11 1.1% 11 MA N/A NA NiA Buffer
¢.3% 3.5 Q2% 3.2 NA N/A N/A N/A Visuaiization
NjA 77 g N/A 100 g WA 77 g N 47 ug
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{B00318] In order to prepare travoprost implants according o any of formulations 1a, 1b, 2 or 3, travoprost
particles in which travoprost is intermixed with 3 polylactide {(PLA} were prepared first by an oi-in-water
emulsification solvent evaporation/extraction technique. Polylactide and travoprost were dissolved in dichioromethane
{DCM) 1o prepare a single-phase solution described as dispersed phase (DF) in the process {see Table 2a}. The
different molecular welght polymers are describad as 44, 74, 9A and 5.5E PLA where the numerical value designates
the target inherent viscosity (IV) of the polymer in chioroform which correlates 10 the PLA molecular weight and the
letter suffix designates acid {A) or ester (E} end group. When measurad in 0.5 % w/v chioroform at 30 °C, 4A PLA
has an inharent viscosity specification of 0.35 to 0,45 difg; 7A PLA has an inherent viscosity specification of 0.60 0
0.80 or less difg and 9A FLA has an inherent viscosity specification of 0.80 to 1.0 di/g. Details on measuring the
inherent viscosity of polylactides are setf forth in Table 2b below. When measured in 0.1 % w/v chioroform at 25 °C,
5.5E PLA hias an inherent viscosity specification of 0,55 to G.75 difg. The DP was injected via a syringe pump into a
fiowing streant of an aguecus solution of about 1% (w/w) polyvinyl alcohol (PVA) known as the continuous phase
{CP) where PVA acls as an emulsifier. The injection occurred immediately prior to passing through an in-line
homaganizer to dispersa the DP info nascent microparticles. The addition of the disparsed phase to the continuous
agueous phase at this introduction stage aliowed time fo disperse the droplets before hardening to create the
primary emuision. These nascent microparticles in the CP straam then flowed into the stirring CP (quench meadiurm) in
a jacketed reactor maintained at a controlled temperature, This emulsion was stirred overnight in the guench
medium to extract and evaporate DCM and harden the microparticles. The resultant microparticles were washed and
sieved to the appropriate size fraction using a vibratory sieve agitator, These microparticles {(fravoprost-loaded 4A
PLA, 7A PLA, 9A PLA, or 5.5 E PLA) were then collected in glass vials and iyophiiized 1o yield the dry microparticles
for the fabrication of the OTX-TIC (travoprost) Implant. The travoprost-icaded microparticles have a diameter
ranging from 20 b0 53 pm measured by sieving. The average microparticle diameter measurad by laser diffraction is
35 ym,

~f
o
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Table2a Dispersed phase composition usad to fabricate bravoprost loaded micropariicles for the different
formulations, different mass ratios of microparticles for producing formulations 13, 1b, 2 and 3, and actuaily
measured average drug loading of the microparticles.

Concentrabion 0.5 % w/v 0.1 % wiv
Temperature 30 °C 25 °C
Ubbelohde Viscometer Size 0B 0B
Approximate Viscometer 0.005 mm?/s2 0.00% mm?/s?
Constant (C)

Capiliary Working Length (L} 40 mm 40 mm

Builb Volume (V) 3.0mi 3.0 mi
Capillary Inside Diameter {d 0.46 mm 0.456 mm
Approximate flow time of 78s 78¢

solvent (CHCE)




10

WO 2021/158968 PCT/US2021/016889

General Procedure

8083207 The freeze-dried microparticies (4A, 74, 9A and 5.5E, depending on the formulation a sat forth in
Table 1) were blended and weighed in a syringe in predetermined ratios (see Table 2a above) and suspended in
water for injection (WFI}, A Dleng of 4A (205%), 7A {(20%:), SA (10%) and 5.5E {50%) PLA microparticies for the 15
wg and 26 ug, formulations 1a, 1b OTX-TIC implants, a blend of 44 (25%), 7A (409%:), 94 {35%) PLA microparticles
for the 15 pg, formulation 2 OX-TIC implants, and a blend of 4A (47%), 7A (53%) PLA microparticles for the S ug,
formulation 3 OTX-TIC implants were formulated. The multi-arm PEG precursor solution was separately dissolved in
sodivm phosphate monebasic or WFI in 8 syringe. The trilysine acetate o trilysine acebate/NHS-fluorescein buffered
solution was transferred into a syringe. All syringes were placed under vacuum. The microparticles and PEG
precursor syringes were first raixed and then combined with the TLA or TLA/FL bufferad solution, which iniliates
hydrogel formation. The resulling suspension was injected in to 3 small ID tubing. Table 3 highlights the differences
between each formulation.

Table 3: Differences between each formulation for preparing the travoprost implant

1 {forrnulation 1a) 4A, 7A, 9A, 5.5E Present oot W'E?;fphate o 0.5 ram
2 {formulation 1b} 4A, 74, 9A, 5.5E Present Sadiumn E:E;;sphate i 0.5 mm
3 {formulation 2) 44, 74, 9A Not Present Sodium iﬂ?}gphat@ 0 0.5 mm
4 (formulation 3) 44, 7A Not Present Sodium E:,\t‘;??phate i 0.4 mm

78
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formuletions 1a and 1b

800321} The amount of Trilysine Acetate (TLA) was calculated based on a one-to-one molar ratio of amines

to reactive PEG end groups which form the PEG hydrogel natwork whan mixed in & buffered aqueous solution.

{B08322]) The TLA solution was preparad in Sodium Phosphate Dibasic buffer. The pH of the solulion was
adjusted to 8.40 £ (.05 by adding IN NaOH o provide optimal reacion environment for TLA and NHS-Fluorescein
{FL}. After adjustment, NHS-Fluorescein was addad {o the vial of TLA solution. The vial was cappad and vortexed to
dissolve NHS-Flucrescein. The TLA/FL solution was left in the vial covered in aluminurn foil $o react for 1 1o 24 hours

at room temperatura,

{800323] 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 into a3 beaker and
transferrad to 3 vacuum chamber for degassing of the solution.

Preparation of Trilysine Acetate (TLA) Solution and Svringes for 15 ug Dose; Formulation 2 and 5 pg Dose;

Formulation 2

{B00324] The amount of Trilysine Acetate (TLA) was calculated based on a one-to-one molar ratio of amines
o reactive PEG end groups which form the PEG hydrogel network when mixed in a buffered aquecus solution. The
TLA solution was prepared in Sodium Phosphate Dibasic buffer. At the end of mixing, the pH of the solution was
measured and pradefined volume of TLA solution is pipetied into four separate syringes. The syringes were placad
upright into a beaker and transferrad 1o 3 vacuum chamber for degassing of the solution.

79
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Preparation of Microparticle Syringes

{800325] For 15 pg and 26 pg doses {Formulations 1a and 1b), sach microparticle syringe contained
predefined ratios of 44 PLA, 74 PLA, 9A PLA and 5.5E PLA microparticies (see “General Procedure” above). For the
15 ug Formulation 2 dose, sach micropariice syringe contained predefinad ratios of 4A PLA, 7A PLA, and SA PLA
microparticles {see "General Procedure” above). For the 5 pug Formulation 3 dose, each microparticle syringe
contained predefined ratios of 44 PLA, and 7A PLA micropariicies (see "General Procedure” above). After the
microparticles were weighed, WFI was added into each of the total four syringes to suspend microparticies. The
syringes ware placed upright into a beaker and transferred to a vacuum chamber for degassing of the suspension.

Preparation of PEG Syringes

{8G5326] A pradefined amount of 8a15k PEG was weighed and transferred to four different syringes. For 15
1o and 26 g doses (Formulations 1a and 1b), Sodium Phosphate Monobasic solution was pipetted into each syringe
fo dissolve 8alSk PEG-SAZ. For 15 pg Formulation 2 and 5 pg Formulation 3, WFI was pipelted into each syringe to
dissolve 8315k PEG-5G. The PEG solution was used within 60 minutes after preparation. The syringes were placed
upright into a beaker and fransferred o a vacuum chamber for degassing of the solution.

Castin

{08327} For each run a microparticle syringe and PEG syringe were connected by a fenale to female iuer
connector. Slow even pressure was used o pass the contents of each syrings back (1 pass) and forth (1 pass) for
total 25-50 times to mix the contents of the syringes together. The suspension was pulled into a single syringe and
then connected to the TLA/FL {15 g and 26 yg doses Formulations 18 and 1b} or TLA {15 pg dose Formulation 2
and 5 yg Formulation 3 doses) syringe. When the content of the syringes was first mixed, a calibrated stopwatch was
started o 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 o create the PEG/microparticle/ TLA/FL (15ug and 26
g doses Formulation 1) or PEG/microparticle/TLA (15ug dose Formulation 2 and 5 ug Formulation 3 doses)
suspension. The suspension was drawn inte one syringe and primed {0 remove any excess air.

8003281 While the suspension was stilt 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 pieces of tubing were filled in the same manner until the gel seis,

{80329 Once aff 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 gently tappad with a pipette tip
unitil the suspension begins to strand (i.e., remains connected 1o the pipetie tip during a complete tapping cydle).
This was repeated for each syringe set {tolal four runs or syringe sets).

&0
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Doyin

{BOH330] The tubing was placed on the drying fixture which held the hydrogel strands taut during drying.
Each drying fixture couid hold up to six strands at a time. The drying fixtures were placed horizontally within an
incubator set to 33 °C with a nitrogen flow (10 L/min}. The hydrogel strands remainad in the incubator for 48 t 72
hours for drying.

Cutting and Implant Inspection

{800331] The dry strands were removed from the tubing and any strands that were damaged during the
ramoval process were giscarded. The strands were fed into a cutter that cut the strand into approdimately 2.0 mm
long implants. During the cutting process, each syringe run was collected in sterile clear vials designated with bakch
number, part nuimber and associated run number and labeled as "Not Inspected’. If the vials of drug implants were
niot 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 travoprost implants
are shown in Table 1. The physical characteristics of formulations 1a, 1b, 2 and 3 travoprost implants are shown in
Table 4.

&1
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Table 4: Physical characteristics, such as measured dimensions of the implants, and duration of therapy for

fall

22

o Intracanista
Duration of the . - 26 pend = .
Therapy §-9 months 6-9 months 3-5 months 3-Gmonths
Dose 15 ug 26 g {formulation 15 ug 5 1g
{formulation fa) by {formulation 3)° {formuiation 3)°
Dry Dimengions © Diameter: 0.21 £ Diameter: 0.25 % Diameter: Diameter: 0.17 £
(ugm 0.01 mm 0.0% mm 0.21 £ 0.08 mm 0.0 mm
o . Length: 1.89 | Length: 2.00 tength : Length: 1.899
administration) + (.02 mm + (.02 mm 1.99 £ 0.02 mm + 0.03 mm
Hydrated Diameter: Diameten: 0.48 % Diameter: 0.52 = Diarneter:
Dimonsions & 0.47 + 0.0 mm 0.01mm 0.01 mm 0.41 % 0.01 mm
length: 2.25 % Length: 230 = tength: 244 = tength: 236«
0.06 mm 0.03 mm 0.05 i 0.04 rom
OTX-TIC fluoresces | OTX-TIC fluoresces : i
Visibility when #uminated | when luminated ?ﬁ‘;ﬁi‘i‘;‘:ﬁ %ﬁ‘éﬁi‘;ﬂ?
with & blue Hght, with 8 blue light. N )
Hydrogel 5-8 months 5-8 months 2-4 mornths 2-4 mnonths
persistence

The in vifro refease in physiological (pH 7.4) dissolution media under sink conditions at 37°C is the approximate
following durations for each formulation:
# denotes releases for 120 days

5 denotes releases for 90 days

= denotes releasas for 60 days

¢ Dry dimensions means that the implant has a water content of < 1% tested using a Karl Fischer coulomatric

mathod.

¢ Dimensions are measurad after 24 hours of hydration in vitro in phosphate-bufferad saline (PRS) ata pH of 7.4

at 37 °Cin § mi PES.

{G00333]
evaluating for cylindrical shape with no visual voids or foreign particulates using a vision system or a microscope. The

Each individual OTX-TIC drug product was visually inspected by rotating the drug implant 360° and

implants passing visual inspection were dimensionally inspected o the required specifications per dose and strength
{s2e Table 5).
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Tabie 5: OTX-TIC In Process Controls {IPC) for Dimensional Aspects

15 pg Formulation 1 0.22 £ 0.02 mm
26 pg Formuigtion 1 0.26 + 0.02 mm
- 2.00 £ 0.08 mm
15 g Formulation 2 0.21 & 0.02 rmm
5 ug Formulation 3 0.17 £ 0.02 mm
{08334} ODTIC implants that did not meet the in-process visual, length, or diameter requirements were

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

{808335] OTA-TIC implants that had met visual and dimensional inspection were sealed under a blanket of
5 dry nitrogen in the glovebox and refrigerated.

Packaging of QYX-TIC {fravoprost) Implant

{008336] The OTX-TIC implants that met all the in-process specifications were prepared for packaging. A
single CTX-TIC implant was packaged in a syringe {3 27G (5 yg and 15 yg dose formulations) or 26G (26 yg dose)
10 2" ultra-thin wall steriie needle) assembly and sealed in a peelable foil-LDPE laminate pouch.

EXAMPLE 2: CHARACTERIZATIONS
EXAMPLE 2a: IN VITRO RELASE MEASUREMENTS

0083371 Travoprost in vitro release from OTX-TIC & parformed under simulated physiclogicat sink conditions
using 10 OTX-TIC implants in 50 mib of 1x PES, 0.5% castor oif, 0.01% sodium fluoride buffer at pH 7.2-7.4 3t 37 °C

15 in 3 60 mi polypropylena bottle in a watar bath, Sampling is performad at pre-determined time points for subsequant
sample analysis on a C18 reversed-phase column using ultra high-performance liuid chromatography with UV
detaction at 220 nm.

{80338} In vitro release of travoprost from OTX-TIC Test at 37 °C results are shown in Fig. 1a the
fravoprost release duration is dependent upon the travoprost loaded PLA microparticles blend as listed in Table 3.

20 {800339] 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 shown in Table § below, Tha in vitro

refease values (in nanogram) per 7 days are shown in Table 7 below.
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Table 6: In vitro travaprost relzase data points measured for OTX-TIC for formutations ia, ib, 2 and 3, raspectively.

i 13 1 13% i 11 i 1%

7 19% 7 18% 7 15% g 18%

i4 24% 1% 4 23% 11% i3 19% i5 24%

21 28% e 21 27% % 21 25% 21 3%

28 34% 1% 28 33% 9% 28 29% 28 W%

35 40% 1% 35 38% 11% 35 6% 35 0%

42 46% 1% 42 42% 9% 4z 42% 42 56%

49 50% 0% 49 45% 7% 49 45% 49 1%

56 53% 8% 55 49% 7% 57 53% 56 3%

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

70 64% 1% 70 0% 11% 70 76% 5% 70 89% 5%
77 1% 14% 77 65% 13% 77 88% 73% 77 S4% 73%
84 77% 13% 84 72% 12% &4 96% 77% &4 S5% 7%
a1 32% 1% 31 76% % 31 RN%

98 87% ¥ 33 80% 8% 58 100%

105 3% % 1035 84% 8% 105

84
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1% € 2 | %

: are increases of the released travoprost amount per 14 days and the siopss were calculated by subitracting the release on day 14 minus the relsase on day 1, and by
g the releass on day 21 minus the release on day 7 efc.
are increases of the released travoprost amount per 70 days and the sioges were caiculated by subtr
subtracting the release on day 77 minus the release on day 7 elc.

ting the relzase on day 70 minus the release on day 1, and by
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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 measu

red for the

7 °C release experiments

Travoprost in vitro release for formulations 13, 1b, 2 and 3 measured under the same conditions as

1 1871 1 3259 i 1656 1 646
7 1021 7 1358 7 602 8 352
ig 580 14 1358 13 502 15 352
21 680 21 1086 21 903 21 411
28 851 28 1358 28 502 28 470
35 851 35 1358 35 903 35 587
42 851 42 1086 42 903 42 352
45 510 49 815 49 753 49 293
56 580 56 1086 57 1054 56 411
63 680 63 10886 63 1355 53 587
70 851 70 1629 70 1957 70 46
77 1021 77 1628 77 1806 77 235
84 1021 84 1358 84 1204 34 59
a1 680 91 1088 91 452
98 680 98 1086 98 151
105 851 105 1088
112 851 112 1629
119 170 119 1629
- - 126 543 - - R N
- - 133 272 - - - -
761 278 3
{days 7 to - {days 7 to - {days 7 to - (days 7 to
day 119 day 11%) 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 IMPLANY

{B03341] The implant integrity can be deemed as a qualitalive parameter for the softness of the implant with
respact to the tissue of the anterior chamber of the eye (in particular the iridocorneal angle). The implant integrity
was determined based on the criteria shown in the box below. The corresponding resuils for formulations 1a, 1b, 2
and 3 for cohorts 1 o 4 are shown in Fig. ic.

e

Scale Deacription
ot implant, oo darmage a5 a2
3 vesult of handling
{sinnvilay o ndtial d
Softar frnplant, oo damase as a
= vaxsult of handling
finitiation of degradation
ahserwabhisd
Zoft implant, prones 1o damage
{simnifi
@ handledimes
e a g
< Complete Hguetaction of
: fredraget

EXAMPLE 2c: WATER CONTENT OF THE DRY IMPLANT

{800342] A protocol for determining the water content of the intracameral implant of the present invention in
its dried state is describad in this example.

1.0 PURPQSE
To describe the procedure used to determine the water content of Travoprost
infracanalicular inserts (OTX-TP) using a Karl Fischer coulometric method.

2.8 SCOPE

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

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

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

4.8 REAGENTS, MATERIALS, AND EQUIPMENT

Hydranal Water Standard - KF Qven 140-160°C

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

Reagents
4.2.1 Hydranatl Coulomat AG Oven Anolvie
Materials

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

4.3.3 Crimpers

4.3.4 20mm vials Karl Fischer Vials with septa crimp caps

Equipment

4.4.1 Apalytical balance

25 4.4.2 Portable glove box with regulated nitrogen gas supply
4.4.3 Flow meter, in fine belween reguiated nitrogen supply and glove box,
4.44  Karl Fischer Coulometric Titrator equipped with an oven sample
processor {autosampler) and Dosino bottle top dispenser.,

. 4.4.5  Karl Fischer Coulomeatric THrator with Tiamo software

30

5.0 EQUIPMENT SET-UP

Set up the portable glovebox per SOP-10053 Gloveboxes, Ensure flow meter is

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

dial counter-clockwise until a soft stop is achieved. Open the valve on regulated
35 aitrogen supply and adjust the regulators, if necessary, to achieve a nitrogen 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 Kar/ Fischer Coulometer with 874 Dven Sampie Processor
40 using Tiamo Software for instrument set up and analysis procedurs,

6.0 BLANK PREPARATION

Benchtop Blank preparation - perform in triplicate {n=3) - Systern Suitability

Blanks

6.1.1 Equilibrate an ampty vial on benchiop 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,

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

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

6.2.3 Place vial in the autosampler.

6.2.4 Analyze blanks for water content according to Section 9.0,
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7.0 STANDARD PREPARATION

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

7.1.1 Eguilibrate an empty vial on benchtop conditions for at least 30 minutes,

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

halance per SOP-10050 Safances, directly into a vial that has been equilibrated at benchitop conditions for at least 30
minules,

7.1.3 Record the exact weight and water content {(from Cod) of the standard in the Tiamo software on the
appropriate fines.

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

7.1.5 Analyze standards for water content according to Section 9.0,

Bracket standard preparation

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

7.2.2 Weigh 50.0 £ 5.0 mg of Hydranal water standard with an analytical balance per SOP-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 intracanalicudar insert sample preparation — Perform in triplicate (n=3)

£.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 QObtain the weight of the empty vial and cap for each sample, ensuring that the vial and cap are kept maiched
fogether for duration of sample preparation. Record exact weight.

8.1.4 Replace vial and cap in glove box. Allow glove box 1o re-equilibrate under full flow nitrogen for a minimum of
S minutes,

€.1.5 Just prior to sample preparation, adjust the dial on the flow meter untif 4 £ 1 L/min is reached. This is
achieved by first rotating the dial dockwise until the flow is below 4 L/min, then rotating 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, remove cap and place 30 OTX-TP intracanalicular inserts into one vial

8.1.7 Crimp seal cap onto vial,

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

8.1.9 Calculate sample weight:Sample Weight (mg)= Weight of vial with inserts (mg) — Weight of emply vial {rg)
8.1.10 Record the exact weight of the sample in the Tiamo software under the

appropriate sample line,

8.1.11 Place sample in the aulosampler.

8.1.12 Analvze saraples for water content according to Section 9.0,

£.1.13 Samples are stable for four hours after preparation under ambient

conditions of the instrument.,

5.0 ANALYSIS PROCEDURE

Procedural References

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

9.1.2 See Figure le for a typical Karl Fischer piot of the water standard obtained using this procedure,

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

8.2 Ensure that the Karl Fischer Titrator with oven sample processor system is set to the following parameters:
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Gas Py 5 mbfvin

D Tevperalure

peed 0

Riimn Tivad

*Moter The KF Blank and System Suitability Blank methods use an extraction fime of 80 seconds.
Common Variables

§.3.1 Two common variables are reguired in the Tiamo software 1o ensura 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 moistura by preparing blanks under glovebox conditions.

9.3.1.1 Common Variable #1 - System Suitability Blank: This common variable features the average blank value for
the three "system suitability blank” injections. This comimon variable value is used 1o determine the water content
values of the "system suitability standard” and “bracket standard” injections.

$.2.1.2 Common Variable #2 - Sample Blank: This common variable features the average blank value for the three
“sample blank” injections. This common variable value is used to determine the water content valuas of the sample
injections.

Nota: For 3 summary of the common variables used, sea the table balow:

{nfertions the Comoman

oHS Coemsnon Vmiahde Nome | Varlalls & Spplied to foy Bank

Conditions

Subisction

Syslam Sufahity B “Syston Suftabity B

Sarpls Blanks (-3 Glovebow “Sarrpie Blank

Kari Fischer Analysis

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

Nota: If freshly crimped empty vials

2.4.2 Make one injection of each system suilability blank vial (n=3) using the "System Suitability Blank” method in
Tiamo.

9.4.3 Make one injection of each water standard vial (n=3} using the "KF Benchitop Standard” method in Tiamo.
9.4.4 Make one injection of each glovebox sample blank vial (n=3) using the “"Sample Blank” method in Tlamo.
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9.4.5 Make one injection of each glovebox sample vial using the “KF Glovabiox Sarmple” method in Thamo.
8.4.6 As a system check, make an injection of a brackel standard vial after every 15 samples and at the end of the
analysis using the "KF Benchtop Standard” methed in Tiamo.

3.5 BExample Injection Sequence:

Viel £ jection MamweDesoription Tiamo Mothod
i System Frap viad KF System Prap
S Syalom Budiahvidy Bany -3 Spslom Sullabdlty Blanw
53 Syslen Sulahillty Slandad -3 WF Benohiop Sianstam
B Sargds Blank -3 Sampde Blank
38 Samydes 45 WE Glovebng Sargds
28 Brmoket Mandam WF Bonching Standarg

System Suitability Criteria

9.6.1 Calculate the parcent relative standard deviation (%RSD) for the water % for the 3 consecutive injections of
the water standards. The RSD of the water % must be fess than or equal to 2.0%

9.6.2 The Tiamo Software will calculate the parcent recovery of the watar content for the standard injections against
the water content of the CoA.

9.6.2.1 The otai average water content parcent recovery listed on the third standard must fall in the range of 5.0 -
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 follows:

T s¥oneedossed
W Brervary = Aokgs - ot ¥ 1

Sverge Fo

9.6.3.1 The bracket standard percent recovery must fall in the range of 95.0
- 105.0%.

10.0 SAMPLE CALCULATIONS

The Tiamoe software will automatically calculate the water % for sach sample.

10.1.1 Bach sample with a water % value that is less than (<} 1.0%, report as "< 1.0%"

103.1.2 Each sample with & water % value that is greater than or equal to (2} 1.0%, report the value to two
decimals. Calculate the mean water 9% for the 3 samples.

10.2.1 If the water % of all 2 sampiles are less than 1.0%, report mean water % rasult 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 water % to one decimal.
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EXAMPLE 3: CLINICAL PHASE 1 STUDY

{B03343] A prospeciive, multi-center, open-label phase 1 study to evaiuale the safety, tolerability ang
efficacy of OTX-TIC (fravoprost) intracameral implant in subjects with primary open-angle glaucoma {OAG) or ocular
hypertension (OHT) was conductad,

Stud factive
{0G0344] The primary study objective was fo assess the safety, iclerability and efficacy of 2 single dose of

the OTX-TIC (ravoprost) intracameral implant in subjects with primary OAG or OHT.

Study Qutcome Measures

Safely Quicome Measures

{B08345] The Investigator graded the sase of the injection procadure. The safely outcome measures were
assessed immediately (within 1 hour) following injection of the implant and continued throughout the study.

Safety evaluations included:

& Adverse avent reporting {Adverse events were assessed to determine ¥ they are procedure related)
® Subject ocular comfort assessment
® Investigator global tolerance score
& BCVA
& SHt larap bioricroscopy
® Gonioscopy
® Fundus exam
® Endothelial celf count with specular microscopy
@ Pachymelry
@ Anterior segment (AS)-OCT
® Automatic Visual Field
® OCT Optic nerve NFL
& Posterior segment OCT
Efficacy e Measure
{B00346] The efficacy cutcome measures weare:
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& Diurnal ICP (8 a.m,, 10 a.um,, 4 p.m.) were checkad at baseling, Day 14 (Visit §), Day 42 (Visit 7), Day 85
{Visit 8}, Month 4 (Visit 9) and Month 6 (Visit 11},

@ In adidition, intraccular pressure at 8 a.m. on the day of injection; Days 3, 7, and 28; and Month 5 (Visit 10)
were checked.
3 Exploratory Measures

{B00347] In order to determine if there is sufficient 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 utilizing AS-OCT read by a masked reading center served as an exploratory endpoint.

Study Dasign

10 {808348] This was a multicenter, open tabel, Phase 1 clinical study. This study treated 15 subjects in one of
four cohorts:
& Cohort 1 {15 g, formulation 1, as described in Bxample 1) consisted of 5 subjects each 1o receive a

single implant to one eye

& Cohort 2 {26 pg, formuiation b, as described in Bxample 1) consisted of 4 subjects each 1o receive a

Pt
(4]

single implant to one eye.

& Cohort 3 (15 g, formulation 2, as described in Example 1) consisted of 5 subjacts sach to receive a single
implant to one eye

& Cohort 4 {5 pg, formulation 3, as described in Example 1) consisted of 5 subjects each o receive a single
implant to one eye

20 {B00348] 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 were followed much longer,

{BOH350] IF bickogical activity was noted or the implant was present at the & month visit, subjects were
foliowed monthly until thelr IOP is within 109 of their baseline measurement or untif the Investigator believes the

subiect is clinically stable.

Stugv Population

{800351] The subjects enrolled in this study had stable primary QAG or OHT in the study eye and were
rmanaged 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 compieted the washout
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perind of 4 1o 6 weeks, Subjects were considered stable if the Investigator had not recommended additional IOP
lowering therapy to the subjeck over the past 8 weeks prior to the screening visit and had shown no evidence of
functonally significant central visual field loss or documented significant progressive field loss within the Iast year in
either eye based upon the assessment by the Investigator. Feliowing the washout period, eligible subjects had to have
a basaline IOP as described in the inclusion criteria balow. If both eyes qualified (i.e., all inclusion and none of the
axclusion criteria are met) then the eye with the highest baseline IOP following the washout period was the study eye.
If both eyes gualified AND both eyes had the same baseline I0P following the washout period, the right eye was
selected as the study eye.

Inclusion Criteria

{000352] Individuals of either gender were eligible for study participation if they:

. Were 18 yaars 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 I0P that was currently controliad (as assessed by the Investigator)

4. Had a mean baseline IOP following a 4 to 6 weeks washout peried of current therapy (if neaded) in the

study eye of:

5. >24 mmHg and <36 mmig at hour D (To) at Baseline Visit 2 (Day 0} after the washout pericd, and
&, 222 mimhg 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 comeal endothelial cell touch, i.e., an angle of approach 20° or larger according to
ihe Shaffer-Elienne 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 reguirements
8. Had provided a written signed informed consent

Exclusion Criteria

{800353] Individuals were not ligible for study participation if they:
i Had closed angle glaucoma, narrow angle glaucoma, pseudoexioliation syndrome, pseudoexfoliation
glaucoma, pigment dispersion or pigmentary glaucoma, glaucoma diagnesis prior 1o 15 vears of age, inflammatory,

neovascular or other secondary glaucoma in the study eye

2. Prior history of intracanmeral implant in the anterior chamber in the study eye

3. Wera unwilling to discontinue use of contact lenses prior to pachymelry (3 days) and throughout the entire
studly

4, Had a known or suspected allergy and/or hypersensitivity to a prostagiandin (i.e,, travoprost}, fluorescein or

{0 any component of the study products
5. Had any corneal or other ocular or adnexal abnormality preventing reliable applanation tonometry of either
aye
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8. Had 3 central cornsal thickness <480 pm or >620 um in either eye {or difference between eyes >70 pm)
7. Had a cup to disc ratic > 0.8 (horizontal or vertical measurement) in the study eye as assessed by the
Investigator

&, Had a functionally significant central visual field loss or documented significant progressive field loss within

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

8. Had active lid or eye disease (i.e., moderate or severe biepharitis, meibomitis, dry eye disease, ocular
infections (viral or fungal, or recurrent bacterial), scleritis, uveltis, or corneal edema, within the previous 3 months in
sither aye

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

i1, Had an endothelial cell count <1,800 cells/mm? and/or had other endothelial abnormalities in the non-study
eye (based on specuiar microscopy and confirmed by Central Reading Center)

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

13. Had a history of peripheral iridotorny/iridectomy in the inferior 180° of the iris in the study eye

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

15. Had any ophthalmic surgical procedures (e.q., glaucoma laser, minimally invasive glaucoma surgery,
rafractive surgery) in the study eye within the last 6 months or will require ophthalmic surgary 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 eye

i8. Had an uncontrolled systemic disease or a debiiitating disease (e.g., cardiovascular, hypertension,
unconirolied diabetes, or cystic fibrosis)

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

28. Wera an employee of the site that is directly involved in the managemaent, administration, or support of the
study, or were an immediate family member of the samea

23, Were pragnant at enroliment or braast-feading or of childbearing potential without the use of adequate
contraceptive methods during the length of the study

Study Data Collection

{B00354] The study time and event schedule is presented in Table 8
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Table 8: Time and event schedule of the clir

i phase 1 study.

Visit Type St@eningf Saseline Visits Tnsertion PostInsert Soowein L Tolowi oW ?oiiow\isp
: Bt e b ndgiiva daval Davd Eoliowip Day: 7 Daye Day:28:42 Day st
IWERKS g : DaviR b g1 {1:day) davs {2 daysy
e : - ! :
Visit Rummber B8 isit2 MislE 3 Mg g Mg VisiE R SEEVISE S Y7
Informed Consent X
Demographic Information X
Medical and Ophthalmic History P
Inclusion and Exclugion Criteria % 5
Concomitant Medication X X X X X X X X
Adverse event assessmerntt e ” Yo ¥ X X ¥ X
Vitat Signs (heart vate, blood pressure X X
ject Qcular Comfort Scare Xe ) X X X X
tigator Globat Tolerance Score X8 X X X X
BCVA {ETORS) X X X X X X X
Siit Lamp Biomicroscopy including
External Eye Exam X " X M X X % )
Product Visualization description {via siit
tamp) % ¥ X X X ¥
" jioid Megsumment by aoplanation X . % % % e % N
(Goldrnann} X
Genigscopy X
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YISk Type

A = Ir§ertiori Eoilow ;-.m P(:;iiv':\'r-.m Boliow »;Bo Faiiow—:.:pf,
S4tG 5 Tl 7 Day:id 2 Day a2
4: L e oy e s W (;za o)
& & E : ey :
Visit Number Vigitd Vs Yisit % Wit A ViS4l Visit B Visit 6 Vg7
Fundus Exam pd X
Visual Field X
Pachymetry X X
Anterior Segment OCT X
Posterdor Segment OCT X
QCT Optic Nerve NFL X
_Endctheiial Cell Count {specular %
microscopy)
Intracamerat Injection of QTX-TIC X
Urine Pregnancy Test X
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Yisik Tyne Frllpseud Followsiin Flina Sty Visle “Followenn i Bollowei Folliy-up “iinschedulag
. Day:85 Month 3 | Wanth g LM 7 : Mt 8 Mot 6 LV
(4274308 {3 ays)y (B dnys) CEEES ayey SECES ayey I ey
C¥isit Mumbec VisSER Vigigi VELIG Vst it Vst 12 VISt 14
Informed Consent
Dermographic
Iniforomation
Concomitant . N , ¢ 5
Medication X X X X X X X X
Adverse event ¢ < X
assessment x X A X X X ¥ X
Vital Signs (heart rat N
blood pressure} X M
Subject Ccutar Comfy ‘. N ¢ , 5
Score X X X X X X X X
Investigator Globat
Y ¢ ¢ ¢ \ v
Tolerance Score X X X X X X X
BCVA (ETDRS) X X X X X X X X
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Visit Type Féiinw—up ?r;ilow--.:p. Followeisss Fina Study Vst Followeug Failowsin inscheduled
: Sayian Mot d Month s Manth 6 Month o Moath gt it
{iddays) {E5dayss (£3 Ay {3 dayey {2 % days)
Visit Mumber Misita Nt SV Vistas Visit 14
inciuding Extemal Eye X X X X s X X
Exam
Product
Visualization and : B . "
on {via slit X K x X X d A
famp}
ICP Mzasurement
ty applanation X9 X¢ X Xe X Xe X
{Goldmann)
Gionioscopy X X x X
Fundus £<am Xe X X
Field X X
Pachymetry X X X X
Anterior Segment N X X v
acT X X
Posterior Segment: N
ocT ’ X X X
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Visiz Tope Followetn Eoflow-ip Followsing Final Stidy Visit Eollowsis: 1 Falfowip inscheduled
: DAy Monthid Monthis MaRthS Month: o Mot e NS
{iddays) {E5dayss (£3 Ay {3 dayey {2 % days)
Visi Mumber Viis Vit 3 G0 e Vit 13 Visit 14
OCY Cptic Nerve
NFL X X X X

Endotheiial celt
specilar X X X X
microscopy)

Intracamerat
Injection of OTX-TIC

uring Pregnancy X

a: Screening Visit (Visit 1) and Baseline Visit (Day Q) could be combined into one visit for naive treatment subjects.
b Medicai and Ophthaimic History.
[ Unscheduled Visits: The Investigator had to defermine which assessments nesd to be parformed based on the reason for the unscheduled visit; not all assessment nesded to

e performe

d: 10 surement at 8 aum. (& 1 hour), 10 a.m. { 1 hour} and 4 p.m. (& 1 hour) at Baszline Visit, Day 14 (Visit 3), Day 42 (Visi{ 7}, Day 85
Month 6 {Visit 11}, Month § (Visit 14, if necessary), and the Final Visit post-Month 2 {if necessary}.

8), Monti 4 (Visit 9), and

S

& Fundus exam at Screening (Visit 1) and § month Visit {11} were required to be dilated.
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il had evid
the Tnve: tor believed the s cally stable, I reminal
. For ail visits beyond month 9, the same scheduie of asse

ence of biclo

5]
B

At activity or residual implar

These subjects were followed monthly until their IOP is within 10% of their

ine measurement or i
etion of the Investiga
the Visit 11 assessments.

(S Wi

a: Assessment was completed prior

post implant placement an Day 1 visit
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Study Observations and Procedurss

{800355] Prior to enroliment in the study, subjects were evailuated to determine potential eligibility. The
Investigator and study staff determined the subject’s willingness and ability to meet the follow-up requivements. If
the subject desired o participate in the study, written informed consent was obtained prior to perfornance of any
study-spacific examinations. Following completion of the screening and baseline evaluations, a determination was
made by the Investigator and study staff as to whether or not the subiect has met alf the eligibility Criteria. If the
subject met the cligibility oriteria and agrees to participate, the subject was enrclied.

{800356] A subject was considered enrolied in the study at the time the subject signed the informed consent.
Once a subject qualifies for the study and s randomized, they had o be followad whether or not the subiject recelvad
the study assigned freatment.

{B00357] If the injection of the OTX-TIC implant was unsuccessful, record the reason for injection fallure on
the oCRF as an injection failure and not as an AE; and the subjects were followed as long as medicaily appropriate,

Screen Faifures

{800358] Subjects who were enrolied, e, have signed the Informed Consent Form, but were determined to
be ineligible during the scraening assessments or at the Baseline visit but prior {0 traatment with OTX-TIC, were
considered screen failures, were 0 be withdrawn from the study, and were not required additional study follow-up
visits, The reason(s) for the screening fallure were recorded in the eCRF.

{00358} If subiects who failed eligibility criteria experience an AE during the Screening or Baseline visits,
ihey were followed unitil the AE is resolved or stabilized,
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Subiect Withdrawal

{03607 All subjects treated in the study were required to adhere to the follow-up schedule as described In
this protocol.

{800361] Subjects could withdraw from the clinical study at any time for any reason without jeopardy or
prejudice and without compramising thair clinical care by the Investigator. The Investigator also had the right to
withdraw subjects from the irial in the event of an intercumrent iliness, AE, protocol vickation and/or administrative
RAS0N,

{B08362] For any subject who withdrew thelr consent folfowing treatment, to the axtent possible, the
reason(s) for withdrawal were documented on the End of Study eCRF. Subjects were encouraged, but not required,
to return for removal of the intracameral implant (if it has been placed) prior to withdrawing from the study.

{808363] If the withdrawal from the study is a result of an AE, or death, an AE Form was also completed. If
a subjiect 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.

{00364 Every attempt was made to contact subjects who are non-compliant or fost to follow-up and such
attempts were documented in the subject’s study record.

{8a0365] Subjects who withdrew from the study after receiving the OTX-TIC (fravoprost) intracamerat

implant were not replaced,
Product Maifunctions

{B08366] Al maifunctions of the OTX-TIC (fravoprost) intracamerat implant injector were be docurnented on
the appropriate eCRF and reported to Ocular 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 Treatment

{800387] Once & subject has been determinad to be aligible for participation in the study and has completed
all screening assessments, including the washout period, the Investigator confirmed eligibility prior {o treatment.

{800368] This study treated 19 subjects (5 subjects per cohort) at one of four possible cohorts: 15 pg
{formuiation 18 as described in Example 1), 26 pg Formudation Ib as described in Example 1), 15 pg
(formulation 2 as described in Example 1), and 5 pg {formulation 3 a s described in Example 1),
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{B00389] 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 enfry, the SE was selected on the basis of the eye with the
highast IOP after the protocol described washout period. If both eyes had the same IOP after the washout period,
the right eye was chosen as the SE,

{BO0370] The Data Safety Monitoring Commitiee (DSMC) reviewed safely data from Cohort 1 prior to
anrolimant of any subject into Cohort 2,

{800371] Cohort 1 was fully enrolled, and all safety and tolerabifity data of OTX-TIC For each subject in
Cohort 3 (minimum follow up data for two weeks) was assessed prior to any subject entering Cohort 2. Dose
ascalation to Cohort 2 were based on the recommendation of the DSMC and determined by the medical monitor
{MM) or the Sponsor,

{80372} Cohorts 3 and 4 were initiated in parallel 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.

{800373] In the avent that one dose limiting toxicity (DLT) was identified in the Cohort 2 dose group,
enroliment continued,; however, if ancther DUT were identified, the previous (lower-Cohort 1} dose was declared as
the MTD. However, there were no MTDs,

{800374] The contralateral eye, designated as the non-study eye (NSE), if needed, was treated with
Travatan Z (if not contraindicated). The treatment of the NSE remained consistent for the duration of the study. Al

ocular assessments were done on hoth ayes at all visits.

Concomitant Medications

{808375] The use of any concurrent ophthalmic medications and systemic medications, prescription or over-
the-counter, fron up t0 3 vears prior 1o the Screening Visit, had t¢ be recordad on the subject’s medical records and
corresponding eCRF along with the reason the meadication 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 IOP measurement and the insertion procedure (.., betadine or topical
anesthetic) were not recorded, except for the antibiolics, NSAIDs or steroids.

{8G0376] The following restrictions related to medications ang treatments applied:
® Topicat or systemic ocular hypotensive medications were not to be used for the duration of the study with

the exception of the study treatment. The washout period for medications between the Streening and Basaline Visit
{Visit 2, Bay 0) for subjects currently taking prostaglandin analogues for OAG/OHT, was approximately 4 to 6 weeks,

04
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& Note: A subject’'s current ocular hypertensive medication could be substituted with one requiring a shorter
washout pericd to minimize the potential risk to the subject due to IOP elevation during the washout period, (For
example, a8 subject currently taking a prostagiandin requiring a 4 1o 6 weeks of washout could instead, be placed on
a carbonic anhydrase inhibitor for 3 weeks, then aliow the wash out of the carbonic anhydrase inhibitor for one week
hefore inclusion into the study at Visit 2 {Day ).

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

® Use of short-term inhaled {using mouthpiece), local injection, nasal, and topical dermal stergids were
allowed and were to be 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 & waeks prior 10 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 avoided
but if necessary, intermitient use could be afiowed.

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

{00377} If at any point in the study, the Investigator determined that the [OP was not adequately
controfled, I0P-lowering 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 Assessmenis

Screening Evaluations: up to 4 10 6 Weeks Prior £ Basaline Visit

{BOG378] At the screening visit, the subject’s eligibility for study participation was determined by checking ail
inclusion and exclusion criteria as specified above, respectively. If a subject failed one of the inclusion or exclusion

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

{00379} Details of the procedures for these assessments can be found in below and both eyes 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 celf count.
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{B00380] The following procedures and assessments were completed within a maximum of 4 to 6 weeks
prior to hasaline Visik 2 (Day (). Pupl dilation was to be conducked after the completion of the last IOP measurement
of the day.

{806381] Screening Visit (Visit 1, up to 4 1o 6 waeks)

* Obtain writken informed consent

s Demographic information 1o include age, gender, race, ethnicity

s Medical and ophthalmic history including interventions

® Inclusion and exclusion criteria

® Prior and concomitant medications and procadures

® Vital signs {(blood pressure, and haart rate)

s BCVA

® Shit Lamp biomicroscopy (inchuding external eya exam)

® IOP measurament by applanation (Goldmann) tonometry

® Gonioscopy

N Difated fundus exam

s Visual field

® Pachymetry (contact fens wear must be discontinued 3 days pricr to pachymetry}
® Posterior segment OCT

& T oplic narva NFL

s Endothelial cell count (specular microscopy confirmed by Central Reading Center}
® Urine pregnancy test: if female of childbearing potential, subject had to utilize reliable contraceptive

methods for the duration of the study as judged by the Investigator, and had to have a negative urine pregnancy
fest
s At the end of the screening Visit 1 potentially eligible subjects were instructed to start washout from current

IOP lowering medications

{00382} Note: For subjects with stable primary CAG or OHT not previously on IOP lowering medication prior
o enroliment, screening visit and baseline visit could be combined into one single visit.

{BOH383] For screening failures due o reasons that are expected o be temporary, the sponsor was to be
contacted, and one re-screening visit potentially could be conducted. Subjects who are re-screenad were given a new
subject number and needed 10 have all screening procedures repeated (including signing of a new Informed Consent

Form).
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{800384] For eligible subjacts, all information has to be recorded in the subject’s eCRF. For subjects who did
not meel the eligibility criteria, the minimum information 10 be recorded in the eCRF were the following: date of

screening, subject number and reason for screening failure.

Baseline Yisit {Visit 2. Day &, -4 days}

{B08385] The following assessmeants were performed on both ayes. IOP measurements taken on Day 0 were
the baseline IOP measurements.

{0GD386] At 8 am. (To)

s Inclusion and exclusion criteria confirmation

® Concomitant madications

® Adverse event assessment

M BCVA

B SHt larp biomicroscopy, including external eye exam

® 0P

® Fundus exam

® Anterior segrment OCT

800387} AL 10 a.m. (Toi+2 hrs) and 4 p.m. (Tg+8 hrs)

@ I0P measurement by applanation (Goldmann) Tonomeatry
{800388] NOTE: All IOF messuraments had to be conducted within £60 minutes of the required time and

had to be conducted at approximately the same time at each of the follow-up visits. 10P were measured using a 2-
person maskead reading meathod.

Intracameral Injection Day, Visit 3 (Day 1)

Assessments Parformed Prior To Procedure

{800389] The following procedures and assessmenis were performed prior to treabment:
N Review of concomitant medications and procedures

B Adverse events {prior to injection)

s Vital signs (heart rate and blood pressure}

® Subject Ocular Comfort Score

s Investigator Global Tolerance Score
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® BCVA
® Skt Lamp bionticroscopy, including external eve exam
® IOF by applanation (Goldmann} tonometry at 8 a.m. only. IOP measurament had to be conducted within +

60 min of the reguired tHime,
Treatment with OTX-TIC Inkracameral Implant

{B0G350] After ail 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.

{08391} If both eyes were eligible (i.e., all inclusion and none of the exclusion criteria were mel) the study
eye had to be selected as described above. The conbralateral eye, designated as the non-study eye (NSE), if needed,
was treated with Travatan Z (if not contraindicated). The treatment of the NSE had to remain consistent for the
duration of the study.

{800392] At approximately 1 hour post- injection and prior to discharge from the visit the Investigator and
study staff were responsible for the following:

s The Investigator confirmed the proper placement of the OTX-TIC {travoprost) intracameral implant.

® Whenever possible, the Investigator documented the presance of the intracameral implant with 3 slit lamp
photograph

® Adverse events {post-injection)}

® Subject Coular Comfort Assessment

® Investigator Global Tolerance Assessment

Discharge Instructions

[800383] Subjects were instructed to refrain from rubbing their eves and to contact the Investigator in the
event that they experience excessive pain, exceassive discomfort, eyve redness, change in vision, or foss of vision.

{B0G394] Standard post-ocular injection treatment included topical broad spectrum antibiotic drops and
topical steroids up to four times a day for a week, at the Investigator's discretion.

Eollow-up Assessments:

Visit 4 (Day 3, -1 day
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{8003985] The following were parformed on both eyes of each subject by the Investigator and study staff, at
g a.m. only:

* Concomitant medications and procedures
s Adverse avents

5 s Subject Ocular Comfort Assessment
® Investigator Global Tolerance Score
® BCVA
® St arap biomicroscopy, including external eye exam
® Product visualization and description (via slit lamp)

(0 e I0P measurement

=

Visit 4.1 (Bay7. £ 1

{800396] The following were performed on both eyes of each subject by the Investigator and study staff, at
8 a.m. only:
® Concomitant medications and procedures
15 s Adverse events
® Subject ocular confort
® Investigator Global Tolerance Score
® BCVA
s Slit famp biomicroscopy, including external eyve exam
20 e Product visualization and description {via slit famp)
s IOP measurement
{80397} The following were performead in both eyes:
[H00358] At 8 a.m. (To)
25 . Concomitant medications
& Adverse avents
® Subject scular comfort
s Investigator Global Tolerance Score
® BOVA
30 . Shit lamp biomicroscopy, including external eve exam
& Product visualization and description (via shit larmp)

ins
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® I0OP measurement

{00388} At 10 a.m. (To+2h) and 4 p.m. (To+8h)

® IOP measurement.

Visit & (Day 28, £ 2 days}

8004007 The following were performad on both eyes of each subiect by the Investigator and study staff, af
Sa.m. only:

® Concomitant madications and procedures

® Adverse events

s Subject ocular comfort

® Investigator Global Tolerance Score

® BCVA

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

® IOP measurement

i 3

Visit 7 (Day 42, & 2 davs)

800401} The following were performed in both eyes:
{000402] At 8 anm. (To)

s Concomitant madications

® Adversa evants

® Subject ocular comfort

. Investigator Global Tolerance Scora

s BCVA

® St lamp biomicroscopy, including external eye exam
® Product visualization and description {(via slit amp)

° IOP measurament

« Pachymelry

{B00483] At 10 am. {To+2h) and 4 p.m. {To+8h)
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[000404]

®

=

®

{000405]

®

[O00406]

TOP measurament.

Visit 8 {Day 85, & 2 days)

The following were performed in both eyes during the study visk, at 8 am. (Tol:
Concornitant medications
Adverse avents
Subject ocular comfort
Investigator Glabal Tolerance Score
BOVA
Siit lamp biomicroscopy, including extarnal eye exam
Product visualization and description (via siit lamp)
IOP measurement
Gonioscopy
Fundus exam
Pachymelry
Anterior Segment OCT
Posterior Segmant OCT
OCT Optic Nerve NFL
Endothelial Cell Count (specular microscopy confirmed by Central Reading Center)

At 10 a.m, {To+2h) and 4 p.m. (To+8h)

IOP measurement.

The following were performed in both eyes during the study visit, at 8 a.m. {To):

Concomitant medications

Adverse events

Subject ocular comfort

Investigator Giobal Tolerance Score

BCVA

Slit famp biomicroscopy, including external eye exam
Product visualization and description {via slit famp)
IOP measurament

(ORIGSCopY

Fundus exam

11l
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® Pachymetry
® Anterior Segment OCT
° Posterior Segment OCT
s OCT Optic Nerve NFL
5 ® Endothelial Celt Count {specular microscopy confirmed by Central Reading Center)
[{000407] At 10 a.m. {To+2h) and 4 p.m. {To+8h)
® IOP measurement

Visit 9 (Month 4, £ 3 days)

{000408] The following were performead in both eyes:
10 [008409] At 8 a.m. (To)
s Concomitant medications
s Adverse avents
® Subject ocular comfort
® Investigator Global Tolerance Score
15 o« BCVA
& Shit iarnp biomicroscopy, including external eve exam
s Product visualization and description (via slit lamp}
® 10P measurement
{808410] A 10 a.m. (To+2h) and 4 pan. {To+8h)
0 e IOF measurament,

{000431] The following were performead on both eyes of each subiect by the Investigator and study staff, at
8 a.mn. only:
® Concomitant medications and procedures
25 Adverse events
® Subject ocular comfort
® Investigator Giobal Tolerance Score
& BCVA
® Sht lamp biomicroscopy, including external aye axam
30 e Product visualization and description {(via slit lamp)

112
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® IOP measurement
Finad Study Visit: Visit 13 (Month 6. £ 3 davs)
{0004132] The following were performead on both eyes:
{00413} AE 8 an (To)
- Concomitant medications
® Adverse events
® Vital signs (heart rate and blood pressure}
® Subject ocular comfort
e Investigator Global Tolerance Score
s BCVA
® SHt lamp biomicroscopy, including external eye exam
® Product visualization and description {(va slit famp}
o IOF measurament
« Gonioscopy
s Bifated Fundus exam
® Visual Field
® Pachymetry
o Anterior Segment OCT
- Posterior Segment OCT
® CCT Optic Nerve NFL
® Endothelial Celt Count {specular microscopy confirmed by Central Reading Center)
° Urine pregnancy test (if applicable)
[300414] At 10 a.m. (Tp+2h) and 4 p.n. {To+8h)
® IOP measurement
{800415] If bickogical activity is noted or the implant is present at the & month visit, subjects were foliowed

monthly untit their IOP is within 10% of their baseline measurement or until the Investigator believed the subjectis
clinically stable {see below). For all visits beyond Month 9, the same schedule of assessments had to be followed as
that 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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{B00416] If necessary, the following were performed on both eyes of each subject by the Investigator and
study staff, st & a.m. onfy:

s Concornitant medications and procedures

® Adverse events

s Subject ocular comfort

® Investigator Globat Tolerance Score

B BOVA

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

® IOP measuramant

{00417} If necessary, the following were performed during the study visit:
s Concornitant medications

® Adverse avents

s Subiect ocular comfort

® Investigator Globat Tolerance Score

« BOVA

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

® IOP measuramant

« Gonioscopy

® Fundus exam

o Pachymetry

® Anterior Segment OCT

° Fosterior Segmeant OCT

s OCT Optic Nerve NFL

° Endothelial Call Count (specular microscopy confirmed by Central Reading Center)

114
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{800418] At 10 a.m. (To+2h) and 4 p.n. (To+8h)
. IOP measurament

Unscheduled Yisi

{BO0439] An unscheduled visit could occur at any time that the Investigator decides it was necessary 10 see
the subject oulside of the study visit windows. As many of these visits as necessary could be schaduled. The
examinations and assessments were at the Investigator's discretion based on the reason for the visit, For example, if

there was evidence of clinical cormneal edema then the assessments had to include an AS-OCT.

{800420] Any unscheduled visits were recorded on the “unscheduled” visit electronic Case Report Form with
the 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 safety and welfare of the subject. Appropriate medicat
infervention was undertaken. Any AEs observed by the Investigator or study staff or reported by the subject,
whether or not ascribed to the study treatment, were recorded on the subject’s Adverse Event eCRF,

{B03422] Documentation regarding the AE had to be made as 1o the nature, date of onset, end date, severity
and refationship to the study drug, action(s) taken, seriousness, and cutcome of any sign or symplont observed by
the physician or reported by the subject.

{800423] NOTE: Subjects were queried for the prasence or absence of the following ocular complaints:
excessive tearing, foreign body sensation, stinging/burning, and iching. Positive responses to these standardized
ocular complaint inquirias were 1o be reported as ocular complaints and not as AEs unless the complaint: (1) meets
the criteria of a specific event as listed, (2) is cutside of normal 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 meadical occurence in a subject or dlinical investigation subject administerad
a pharmaceutical product and which does not necessarily have a causal relationship with the freatment.

[008425] An AE can therefore be any unfavorable and unintended sign {including a clinically significant
abnormal laboratory finding), symptom or disease temporally associated with the use of a medicinal (invastigational)
product, whether or not related {0 the medicinal (investigational} product. Lack of efficacy of an investigational agent

does not constitute an adverss evant.
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{800428] An SAE is any untoward medical occurrence that at any dose:
® Results in death
o Is life-threatening

The ferm “life-threatening” refers 10 an event in which the subject was at risk of death af the time of the

event; it does not refer to an event which hypothetically might have caused death if it were more severa,

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

® Results in persistent or significant disability/incapacity
° Is a congenital abnormality/birth defect
800427} Medical and scientific judament had o be exercised in deciding whether other situations had to be

consideradt SAES, such as important medical avenis that might not be immediately life-threatening or result in death
or hospitalization but might jecpardize the subject or might require infervention {o prevent one of the other

outcomas listed above,

{BOG428] Examplas of such events ara intensiva treatment in an emergency room or at home for allergic
bronchospasm, blood dyscrasias, neoplasms or convuision that to not result in hospitalization.

300429 An AE that is assassad as “severe’ should not be confused with a SAE. The term “severe” is often
used to describe the intensity {i.e., severity) of a spedific event (as in mild, moderate, or savere myocardial
infarction}; the event itself, however, may be of relatively minor medical significance (such as a severe headache).
This is not the same as “serious”, which is based on the outcome or aclion criteria usually associated with events
that pose a threat to life or functioning. Serlousness (not severily) and causality serve as a guide for defining
regulatory reporting obligations.

Severity

EEASA AL A

{BOG430] Sevearity of an AE is defined as 3 qualitative assessment of the degree of inlensily of the AE as
determined by the Investigator or reported to the Investigator by the subject. The assessment of severity is made
irraspective of relationship to the study drug or seriousness of the event and should be evaluated according to the
following scale:

° Mild Event is noticeable to the subject, but is sasily tolerated and does not interfere with the subject’s
dadly activities
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® Moderate Event is bothersome, possibly raquiring additional therapy, and may interfere with the
subject’s daily activities

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

{80431} For AEs that change in intensity, the start and stop date of each intensity were to be recorded.

Relationship to Infracameral Implant, ot Procedure

{80432} 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 so, the Investigator had to determine whether, in
his/her medical judgment, there was a reasonable possibilily that the event may have been caused by the

intracameral implant, or the injection procedure.

{808433] The following is & guideling which had to be used by the Investigator when assessing the causal
relationship of an (S)AE. The attribution of causality to the injection procedure or the intracameral implant was
identified in the CRF.

{808434] No RELATIONSHIP SUSPECTED This category applies to those (S)AEs which, after careful
consideration, are clearly and incontrovertibly due to extraneous causes (dissase, environment, eic.}; thereis no
reascnable probability that the (S)AE may have bean caused by the injection procedure or the intracameral implant.
If the Investigator determined that the AE is unlikely to be related to the study drug, then this would have been the
appropriate category.

[800435] Rerarionssip SuspecTED The following criteria had to be applied in considering inclusion of
an {S)AE in this category:

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

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

3) It disappears or decreases on removal of the intracameral implant.

4) It follows 3 known pattern of rasponse to the injection procedure or the intracameral implant,
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{800436] 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 the AE. Types of evidence that would suggest a causal relationship between the study drug and the AE include:
a single occurrence of an event that is unconymon and known 1o be strongly associated with drug exposure; one or
more occurrences of an event that is not commonly associated with drug exposure, but is ctherwise uncommon in
the population exposed o the drug {&.g., tendon ruplure); an aggregate analysis of specific events ohserved in a
clinical trial (such 35 known consequences 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 8 concurrent or historical control group.

Expeclednass

{800437] The expectadness of an {S)AE had o be determined based upon existing safety information about
the study drug using these guidelines:

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

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

{B00438] AEs that are mentioned in the Investigators’ Brochure as occurring with a class of drugs or as
anticipatad from the pharmacological properties of the drug but are not specifically mentioned as occurring with the
particular drug under investigation are fo be considered as expected.

{B00438] The Investigator should iniially classify the expectadness of an AE, but the final classification is
suliiect to the Medical Monitor's determination,

Clarificabions
DIaGNGSIS
{800440] To the extent possibie, the event to be recorded and reporied is the event diagnosis as opposed
o the avent signs or symptoms.
HOSPITALIZATION
{B084414] Hospitalization for the elective treatment of 3 pre-existing condition (L.e., a congition present prics

{0 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. Compilications that occur during hospitalization are AEs. If a complication prolongs hospitalization, or meets any
of the othar SAE criteria, the complication is an SAE.

Pre~23sTING CONDITIONS, INCLUDING GLAUCOMA

{800442] Anticipated day-to-day fluctuations of pre-existing condition(s) that do not worsen with respect to
S baseline are not (G)AFs,

{806443] Worsening or progression of glaucoma is considered to ba a "lack of efficacy” or "fallure of
axpected pharmacological action” per protocol and is already recorded as part of the efficacy assessment and
therefore did not need Lo be recorded as an {S)AE.

MEDICAL OR BURGICAL FROCEDURES

10 {BO0444] In the casa of elactive medical or surgical procedures, or pre-study planned medical or surgical
procedures for pre-existing conditions (i.e., a condition present prior to the subject’s signature of the Informed
Consent Form) that did not worsen during the study ihe condition that leads to the procedurs does not nesd to be
reported as an (S)AE.

DeatH
15 [800445] Death is not an SAE; the condition that leads to the death is an SAE.
Abnormal Laboratory Vaiues
{800446] Abnormal faboratory values that were judged by the Investigator to be cinically significant must be

recorded as an {S)AE. Clinically significant abnormal laboratory findings that were present at basefine 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 dinical significance within 24 to 48 hours after receiving them.

Timing of AEs
{800447] Al AEs observed during the course of this study from the time the subject 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
{B003448] All AFs that were "Suspected” and "Unexpected” were 1o be reported to Ocular Therapeutix and

the IRB as requirad by the IRB/IEC, local regulations and the govering Health Authorities, Unanticipated events

i1
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were to be reported to Salus IRB within 10 business days of identification of the event. Sericus Unexpected
Suspected Adverse events were reported 1o the Food and Drug Administration within 7 days for death and life-
threatening events; all others within 15 days.

{800449] Any Saricus Adverse Event or any severe AE, whether ascribed to the study treatmeant or not, were
conmunicated within 24 hours, by fax or phone to Ocular Therapeutix. The Investigator had o obtain and mainiain
in his/her files all pertinent medical records, information, and medical judaments from colleagues who assisted in the
freatment and follow-up of the subject; provide Ocular Therapeutix with a complete case history, which includes a
statement as to whether the event was or was not suspected to be related to 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 to the Sponsor within 5 working days, All subjects who experienced an SAE
must be followed untll resolution or stabilization of the event and the cutcome ware reporied in the CRF.

Type and Duration of the Follow-up of Adverse Events

{808450] AEs were followed until:

® Resolution of the event, i.e,, return 1o the baseline vaiue or status or o ‘normal’
- AEs could be determined to have resolved completely or resolved with sequelae

° The Principal Investigator determined, for events that did not end (e.¢., metastasis), the condition to be

chronic; the event could be detarmined ko be resolved or resolved with sequelas

® The event had stabilized, i.e., no worsening expected by the Investigator

{B084514] Al AFs were dotumentad in the CRFs. For subjects that reach the final scheduled visit (e, Visk 11
{Month 61), an unscheduded visit could ba conducted thereafter to follow-up on any AES that the Investigator has not
deemed 1o be resolved or stabilized.

STURY QVERSIGHT

Data Safety Monitoring Committee (DM

{000452] A DSMC was appeinted 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
ophthalmology field. In the safelty moniforing role, the DSMC established a charter including a mission statement,
operating procedures, and proposed monitoring criteria for the study, including any supplemantary proposed study
stopping rules in addition o the criteria listed in the next section. The DEMT reviewsd safety data from Cohort 1
prior to enrcliment of any subject inte Cohort 2; this prior review could not be conducted for Cohorts 3 and 4 as the
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doses for these Cohorts are less than Cohott 2 and for a shorter duration of therapy then those studied for Cohorts 1

and 2,
800453} Written minutes of all meetings had to be developed after each DSMC meeting and major
conclusions {i.e., the assessment for study continuation vs. racommendation o stop the study) had to be
5 documented.
Statistical and Analytical Plans
{800454] This study is not designed to show statistical significance, therefore, there are no statistical

analyses completed. There is a general Statistical Plan that will briefly summarize how the data will be presented,
10 ie., descriptive statistics, etc,

{B00455] For this Phase 1 study, no formal sample size caicuiations have been parformed. A sample size of 5
subijects is considered sufficient fo inform on safety of the product.

Analysis Datasels

15 {B08456] The safely population consisted of all subjects receiving the UTX-TIC implant. All safely and
efficacy analyses were performed on the safety population.
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Bemographics and Raseline Data

{B004R7] Subject disposition were presanted, including the number of subjects screenad, enrolled and
freated. The number of subjects who completed the study and reasens for discontinuation were summarized.

{B00458] Demographic and baseline characteristics (including disease and medical history) were

surnimarized.

Safety Analvses

{B08459] Safety was assessed by adverse events, subject ocular comfort assessment, Investigator giobal
folerance score and othar ocular-refated oulcomes.

{000460] Adverse avents were coded using Medical Rictionary for Regulatory Activities (MedDRA) by system
organ class and preferred term. Separate summaries wers made for adverse avents that are refated to the injection

procedure and the intracameral implant. In addition, serious adverse events were summarized.

{800461] Summaries of other safety related outcomes were provided.

Efficacy Analyses

{000462] Efficacy was assessed on diurnal I0P. Measures taken (8 a.m., 10 am., 4 p.m.) 3t baseline, 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 activity is noted at Month 6 (see below). In addition, intraocular pressure at 8

a.qm. on the day of insertion, Days 3, 7 and 28, and Month 5 (Visit 10) was suramarized.
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Exploratory Analyses

{B00463] Angla size was assessed by two methods. The Investigator determinad the angle size using
gonioscopy. In addition, angle size utilizing AS5-0CT read by a masked reading center was done. Angle size by

mathod obtained was summarized,

GENERAL INFORMATION

Study Tarmination

{B08464] Ocular Therapeutik reserved the right to discontinue the study at any stage, with suitable wrilten
niotice to the Investigator and the IRB/IEC and other regulatory authorities as appropriate, Similarly, the Investigator
could withdraw from participation in the study subiect to providing written notification to Ocular Therapeutix within
30 days of their intent to withdraw. However, Ocular Therapeutix and the Investigator were bound by thelr obligation
o complete the follow-up of subjects already treated in the clinical study. The subjects had to be followed according
{0 the clinical protocol and information oblained 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 terminated, and all regulating authorities and the participating Investigator(s) were
notified. Termination occurred not iater than § working days after the Sponsor makes this determination and not
fater than 15 working days after the Sponsor first received notice of the effect.

{00466} A terminated investigation could not be resumed without the local research ethics committes or
requiatory authority approval, as required.

Monitoring

{00487} The Investigator and the investigating center permit authorized clinical research parsonnel and
clinical study monitors assigned by Ocular Therapeutix 1o review conpleted 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 o that protocol adherence and source documentation could be verified. I
instances where data protection regulations and/or hospital policies prohibit the direct examination of hospital
racords by the study Spansor 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.

{800468] If the Monitor discovers that the Investigator is not complying with the signed Investigator
Agreement, the investigation plan, or other applicable regulations, or any conditions of approval imposed by the
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reviewing IRB/IEC, the Monitor would have reported to the Sponsor and take such steps necessary to promptly
secure compliance. If compliance cannotl 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 1o require such an Investigator to dispose of or return the unused produdct, uniess this action would jeopardize
the rights, safety or welfare of a subject,

Retention of Documentation

{B0G489] The Investigator maintains all study related documentation including alf correspondence, racords of
financial interest, individual subject records, informed consent forms, aff drug preduct accountability records, the
protocol with any/all amendments, all correspondence with and approval from the IRB/IEC, the budget agreement,
ihe Investigator agreement, and copies of CRFs for 2 vears after the latter of the following dates:

L. The date a marketing application is approved for the drug for the indication for which ® is being studied, or

2 The date that the records are no longer required for purposes of supporting an application to a reguiatory

agency.

{00470} The files may be discarded only upon notification from Ocular Therapeutix, To avoid error, the
Investigator shouid contact Ocutar Tharapeutix before the destruction of any records and reports pertaining to the
study 1o ansure they no longer need to be retained.

Sit Lamp Photoaraphs

{80471} The Investigator captured the proper placement of the OTX-TIC (travoprost) infracamearal implant
on Day 1 and at any subsequent visits after 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 subjact’s
name or birth date. The photographs document the continued correct placement of the implant. The photographs

may alse be used for training, advertising or in sclentific conferences, journals or magazines.

COMPLIANCE WITH GOOD CLINICAL PRACTICES, ETHICAL CONSIDERATIONS AND ADMINISTRATIVE
ISSUES

{80472} The study was conducted in compliance with the protocel, International Conference on
Harmonization {ICH) Good Jinical Practices {GCP) Guidelines, and consistent with the 1996 version of the

Declaration of Helsinki,
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Best Corrected Visual Aculty

{808473] Visual Acuity had to be evaluated at the beginning of each study visit prior to performing other
fests such as Goldmann tonometry and gonioscopy and prior to pupil dilation (i.e., prior o slit-lamp examination).
Evary effort had to be made to have the same BOVA assessor throughout the study pearicd. Visual acuity testing had

1o be done starting with most recent correction.

{B00474] BCVA had to be measured using a backiit EYDRS chart such as Precision Vision's or equivalent. It
was recornmended that the sita use a backlit, wall-mountad or caster stand ETDRS distance eya chart with 3
fuminance of 85¢d/m2 set at 4 meters from the subject. A trial lens frame, or phoropter, set at 12.0 mm vertex
distance had to be used to obtain manifest refraction measurements. If possible, final refinement of sphere had to be

done at 4 meters with a trial lens set.

EYE CHARTS

800475} All distance visual acuity measurement had to be made using an ilfluminator box (or equivalent) set
at 4 meters from the subjact. 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 fluorescent tubes in the
light box had to be checked periodically for proper functioning.

{800476] A maximum effort had 1o be made to identify each letter on the chart. When the subject said he or
she could not read a letter, he or she had t© be encouragad 1o guess. If the subject identifies a letter as one of two
fetters, he or she had to be askad to choose one letter and, if necessary, to guess. When it became evident that no
further meaningful readings can be made, despite encouragement {0 read or quess, the examiner had o stop the
test for that eye. However, all letfers on the fast fine had to be attemptad as lelter difficulties vary and the last couid
be the only one read correctly. The number of letlers missed or read incorrechly had to be noted.
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LogMAR VISUAL ACUITY CALCULATIONS

{800477] The last 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 letters missed up to and included in the
fast Iine read. This total sum represents the I0gMAR visual acuity for that eye. For Example: Subject correctly reads 4
of 5 letters on the 0.2 line, and 2 of 5 letters on the 0.1 line.

Base logMAR =1

N (total number of letters incorrect on line 0.2 as well as

0.1} =4

N X T {T=0.023 = (.08

Base logMAR + (N X T) = 0.1 + 0.08

jogMAR VA = §.18
{00478} BCVA examination had to begin with the right eve (OB}, The procedure had o be repeated for the
{eft eye (OS).

I-METER TESTING

{B00478] The subject had to sit for the 1-meter test. The avoidance of any head movement forward or

backward was particularly inportant during this test,

{800480] B, Skt Lamp Blomicroscopy BExamination

{800481] The shit beam observations had 1o be assessed in 3 dark room using the highest lamp voltage, an
aperture of 0.3 mim, an illunination angle of 30 degrees and a magnification of 16X,

{000482] The clinician used a slit amp to assess the following as normal, abnormal clinically significant or
shnormal not clinically significant:

® External adnexa — Presenca or absence of lid ervthama, edema or other abnormalities, evaluation of lashes
for scurf or other abnormalities

s Conjunctivia — presence or absence of edema, erytherna or other abnormatlities
s Iris — presence or absence of stromal or other abnormatities
® Comea - clarity, presence or absence of superficial punclate keratopathy or other abnormalities asses with

flucrescein stain
® Anterior chamber — adequacy of formation depth, celi score and flare count

oy
NS
o
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{800483] Explanation/comments had to be provided on the case report form for any abnormal cbservations,
If a comeal edema was observed, a notalion on whether it is generat or local should be added.

{800484] Assessmient of anterior chamber cells had to be performed as follows:
s Low ambient lighting
® X1 mum slit beam

® Highest siit lamp voltage

s Hiumination angle of 45 degrees
N High magnification
{BO0485] 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 anterior
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.

{BOG486] The anterior chamber celt count was assessed as the actual number of calis 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
ware countad, {Red biood celis and pigment cells were not to be countad}. The number of celis counted and the
corresponding grade per the below scale were both recorded in the CRF.

Anterior Chamber Cells Flare

Grade Number of Cells in Fiold Grade Description

G (rave cells, i.e., one call in 3 minority

of fields)
0 0 MNana
0.5+ 1-5 (irace) I+ Faint
Moderate
1+ 6-15 {celis) 2+

iris and fens detafls clear
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Marked
2+ 16-25 {cells) 3+
irfs and lens details hazy
Intense
32 26-50 (cells) 4+
fibrin or plastic aqueous
4+ >50 (celis)

*Standardization of the Uveitis Nomenclature (SUN)

800487} If hypopyon is present this had fo be noted in the source documents and eCRF,
Pachymetry
{800488] The following procedure was recommended for conducting pachymetry:
{000488] Central corneal thickness measuremeants of each eye were made at the screening visit using an

yitrasonic pachymeter. Measuraments wera made after I0P s taken. For ultrasound probes, the Probe Quality Factor
hiad to be greater than or equal to 85% (if applicable). With the subject seated and visualizing a consistent fixation
target, position the probe Hip on the cornea, perpendicular to the comeal suiface, on the visual axis (i.e., centeraed on
the pupil). Once the probe tip was positioned properly, 3 measurement was faken. A total of 3 acceptable
measurements, as described above, had t© ba made for sach eye, and the 3 measurements weara recorded in

microns. The average of the 3 measurements were calculated to determine subject efigibility.
I0P Measurement

{800490] Goldmann tonomelry as the international gold standard for tonometry is quite accurate and
reproducible if proper technigue is used, When perforiming Goldmann tonometry the following procedures had {0 be
followed:

1. Pre-tonomelry procedures: Set tonometer in the correct position and make sure the prism is in the
tiorizontal position on the slit amp. Set the tension at 1 mmHbg. Use Cobalt filter with slit beam open madmally with
the angle between the illumination and the microscope at approximately 60 degress.

2. Instilf one drop of a topical anesthetic and a moistened flucrescein strip may be lightly touched against the

farsal conjunctiva of the lower lid of each eye, taking care not to flood the ocular surface with fluorescein dye.
Alternatively, a drop of topical anesthetic-fluorescein {e.¢., Fluress) schition may be instifiad into the lower

128
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conjunctival fornix of each eye, taking care not to flood the ocular surface with flucrescein dye. Ask subject to blink a
few times just prior to tonometry,

3. Place subjact in adjustable chair so chin can fit comforiably on the shit famp chin rest and the forehead can
be snug against the forehead bar.

4. Apply tonometer 10 the subject’s eye while subject focks straight ahead and increase the force of
applanation until the observer seas the inner portion of the two half flucrescein circles are touching. Record pressure

on the case report form.

{800491] IOP measurement was masked basad on the following procedure:

[800482] Maasurements was taken by two qualified independent study site personnel using a Goldmann
appianation tonometar affixed to a siit 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 1o be adjusted so that the subject's
hiead was firmiy positioned on the chin rest and against the forehead rest without l2aning forward or straining, Both
eyes were fested, with the right eye preceding the left eye. Each IOP measurement was 1o be recorded.

{000493] One person {“the measurer”} locked through the binocular viewer of the siit lamp at low power.
The tension knob was pre-set at a low pressure value (4 1© 6 mmbg), The measurer followed the image of the
fluorescein-stained semicircles while he/she slowly rolated the tension knob uniil the inner borders of the fluorescein
rings touchad each other at the midpoint of their pulsation in response o the cardiac ¢ycle, When this image was
reached, the measurer took his/her fingers off the fension knob 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 a masked
IOP reading. Two measurements had to be performed, and if the I0P is within 1 rm Hg, the average of the first two
measurements had to be recorded. If the IOP from the first two readings showed a greater than 1 mm Hg
diffarence, & third reading had to be taken and the average of all three readings recordad. As much as possible, the
same perscn had o do the [IOP measuremeant for a subject at every visit,

Dilated Fundus Exam

{800494] Assessments should be conductad using indirect ophthalmoscopy. It is acceptable to perform the
dilated fundus examination without scleral depression. Each of the following was evaluated and documented as
normal, abnormal clinically significant or abnormal not clinically significant:

Macula
Peripheral retina

Choroid
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Vitreous

Optic nerve.

{B00485] The cup ko disc (C/D) ratio was also measured. Explanation/comiment 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 dise, retinal vessels and nerve fiber layer

Trace  Slight blurring of optic disc margin and of normal stristions and reflex of nerve fiber fayer cannot be

visuatize

i+ Mitd blurring of oplic disc margin and slight foss of retinal vessel definition

2+ Moderate blurring of optic disc margin and loss of retinal vessel definition

3+ Optic nerve head and large vassals visible but borders quite {very) blumry

4+ Optic nerve head obscured

Gonigscopy

{000496] The following procedure was recommended for conducting gonioscopy:
800497} Clean and sterilize the front (curved) surface of the goniclens. Apply iubricating fluid to the front

surface. Anaasthetize the subject’s comea with topical anasthetic. Prepare tha slit lamp for viewing through the
goniolens. Gently move the subject’s eyalids away from the cornea. Slowly apply the goniolens o the ocular surface,
forming suction. Fine-tune the <lit lamp to optimize the view. The angle can now be viewed by rotating the tens
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 - 45° ko 35° angle wida open
Grade 3 - 35 to 20° angle wide open
Grade 2 - 200 angle narrow

Grade 1 - <10° angle Extremely narrow
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St - 0° angle Narrowed to slit

Automated Parimelry
{808498] The following procedure was racommended for conducting automated perimelry.

5 {BOH489] If the brow is heavy or the upper Hid is drooping, tape accordingly. Visual field resulls must be
refiable {l.e., 33% fixation losses, false positive or false negative ervors) or the field should be repeated within two
weeks, Visual field examinations ware performed, preferably using a Humphrey automated perimetry test {full
threshold 24-2 program or SITA standard or FAST assessment), Preferred equipment is the Humphrey 700 HFA-2
saries machines (2.¢., 740 or 750). Visual flelds were reported as normal or abnormal and the mean deviation will also

10 be recorded in decibels (dB).

{800580] 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
perrmissible to encourage the subject occasionally if the subject seems o be fatigued or losing conceniration, and to
allow the subject to pause and rest If necessary. The subject should also be informed that & good time to blink is when

Pt
(4]

the response button is pushed so as not to affect the results of the test. Repeat for the left eye.

Subijeck Qcular Discorafont

{808501] Subjects were be asked b grade thelr comforl leved by asking them the following question:
{800582] "On @ scale of Do 10, 0 being very comforiable and 10 being very uncomioriable, how

20 comfortable does your eye rael at this time?”
[800583] The examiner recorded the number selected by the subject on the appropriate Case Report Form.

Investigator Global Assessmient

[800504] The Investigator assessed if the implant is well tolerated by the subject judging the globhal
tolerance scale, as follows:

25 [D00505] = very satisfactory, I = 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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{B08507] The Investigator willh grade the level of sase of injection of the intracameral implant as “easy” (1),
“moderate” (2} or “difficult” (3).

{B00B08] The Investigator recorded ease of injection procedure on the appropriate Case Report Form.,
STUDY RESULTS
{B00B08] All 4 cohorts were fully enrclied: cohort 1 (5 subjects, 15 ug), cohort 2 (4 subjects, 26 ug), and

cohiort 3 (5 subjects, 15 ug formulation 23, cohort 4 (5 subjects, § ug formulation 3],

{8005 0] Subjects were followead for 7 months to 22 months {cohorts 1 and 2}, cohort 3 were followed for 6
months to 9 months, cohort 4 were followed for Day 14 to Month 6 (3 subjects still in follow up).

{800511] Fig. 2 depicts the administration schedule (which has also been described above) for the study ey
and the non-study eye. The treatment of the non-study eye was continued after Month & V11, if applicable.

Safely
{OG0532] Figs. 3a to 3d show average pachymelry values of the subiedts of cohorts 1 {0 4, respectively.
{000513] Figs. 4a to 4C show average EEC of the subjects of cohorts 1 10 4, respectively.
{BG0534] No serious adverse events were reported to date. Table 9 below depicts the ocular adverse events

reported during the study to date.
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Tabie 8: Ocular adversa events in the study ayve (unmonitored data)

Iritis 2 2 1 i <]
Peripheral anterior synachias 3 - - - 3
Corneat Edema - 1 - - 1
Subconjuctival Hemorrhage - - 1 B 1
Flevated I0P 2 2
'Total AEs per cohort 5 3 4 i 13
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Efficacy

{BO0B15E] A fowering of intraccular pressure (I0OP) could be demonstrated for each subjact in each cohort.
Figs. 53 1o 5d each depict the developments of the mean [OP change from baseline in the study eye and in the non-
study aye for cohors 1 to 4, respectively.

{B08516] Fig. 6 shows photographs of the inserted implant in a subject of cohort 1 from day 1 tomonth 7.
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reviation

Table 10: Abbreviations used in the above description of the clinical study

AE Adverse Event

APT Active pharmaceutical ingrediant

AS-OCT Anterior segment Optical coherence tomography
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 Prug Administration

GCP Good Clinical Practices

IRB Institutional Review Board

IEC Institutional Ethics Committes

0P Intraccular Pressure

NFL Nerve Fiber Layer

GAG Cipen-angle glaucoma

OoCT Optical coherence tomography

OHT Qcular hypertension

OTX-TIC OTX-TIC {travoprost) Intracameral Implant
OTX-TP OTX-TP (fravoprost) Infracanalicular Insert
PAS Peripheral anterior synechia

PEG Polyethyiene giveol

PLA Polviactide

POAG Primary Open Angle Glaucoma

Py Placebo vehicia

SE Study eye

NSE Non-study aye

EXAMPLE 4: SYRINGE USED FOR IRIECTING THE IMPLANT

5 {808517] A single dose OTX-TIC (travoprost) Implant is loaded in a 26G (26 pg dose) or 27G {S ug and 13
g doses) neadie attached to a sterile syringe assembly 35 shown in Figure 7. A wire is inserted in the tip of the
needie to retain the implant in the needle during shipping and handiing. The syringe assembly containing the drug
product is seslbed within a low vapor-transmission peslable foll-LDPE pouch in a nitrogen envircnment. The terminal
sterilization of the preassembled syringe assembly and final packaged drug product is performed by gamma

10 irradiation at a validated irradiation dose in accordance with 150 11137-2:2013 Sterilization 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,

{BO0518] Container integrity and strength are ensured through two primary tests, bubble emission and seal
strength testing. A minimunt seal strength of 1.0 Ibf is required for the foil pouch during in-process and stability

135
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testing. Additionally, per whole package integrity testing of the foll pouch during shelf life evaluation, it must
withstand bubble emission while pressurized at 10 2 inches H0. Use of the bubble emission fest to support the
continued capability of container closures to maintain sterility is permitted by FDA Guidance for Industry: Container
and Closure System Integrity Testing in Lieu of Sterility Testing as a Component of the Stability Protocol for Sterile
Products, February 2008. Drug product packaging and container-closure will be confirmed by stability testing at
refrigerated (2 °C - 8 °C) storage conditions.

{800518] The component information is provided in Table 11,

Table 1¥: Container Closure System for OTX-TIC (travoprost) Implant

ith

2 Wi

Hamilton Company FTEE Luer-Lock

Makrolon RX2530-451118 {Blue Tint

Hamilton Syringe Lock Clip Proto Labs Inc. POy

Ultra-Thin Wall 26G or 27G '~ . . . . .

Needles Nipro Medical Stainless Steel Hypodermic Needle

0.509" QD Nitinol Wire, 1L.777in Wytech Tndustries, Tric.

Length Ni-Ti Shape Memory Alloy, {Nitinol 55)
0 ” e AFE, K - . ’ H ' 4

Sé n(c};zh OD Nitinaf Wire, 2.00 cm Wytech Industries, Inc.

- : 3 GA PET/ 001 WLDPE/ 0007 ALUW
e ol houch Mangar Industries, Inc. | F/.0007 LDPE/.DO2 Peelable Film
(e XA (MRMPLK235)

oy
(€]
o
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FIRST LISY OF ITEMS

A sustained release bicdegradable intracameral hydrogel implant comprising fravoprost and a polymer
network.

The hvdrogel iraplant of item 1, wherein the polymer network comprises & plurality of polyethylene glveot
(PEG) units.

The hydrogel implant of item 1 or 2, wherein the polymer nebwork comprises a plurality of multi-arm PEG
units having from 2 1o 10 arms.

The hydrogel implant of any one of iterns 1 10 3, whereln the polymer nebwork comprises a plurality of mulii-
arm PEG units having from 4 to 10 arms.

The hydrogal implant of any one of itaras 1 k0 4, wherein the polymer nebwork comprises a plurality of mulii-
arm PEG units having from: 4 to § arms.

The hydrogal implant of any one of items 1 to §, wherein the polymer network comprises a plurality of muiti-
arm PEG units having 8 arms.

The hydrogel baplant of any one of items 1 1o §, wherein the polyimer network comprises a plurality of multi-
arp PEG units having 4 arms.

The hydrogel implant of any one of items 1 to 5, wherein the polymer natwork comprises a plurality of multi-
arm PEG units having the fornwla:
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wherein n represents an athyiena oxide repeating unit and the wavy fines represent the points of repaating
units of the polymer network.

The hydrogel implant of any one of items 1 10 8, wherein the polymer network is formed by reacting a
plurality of polyethylens glycol (PEG) units selectad from 4a20K PEG SAZ, 420K PEG SAP, 4820K PEG SG,
4a20K PEG S5, 8a20K PEG SAZ, Sa20K PEG SAP, 8a20K PEG SG, 8az20K PEG S5 with one or more PEG or

Lysing based-amine groups selected from 4a20K PEG NH2, 8a20K PEG NHZ, and trilysine, or 3 salt theraof,

The hydrogel implant of any one of items 1 to 9, wherein the polymer network is formed by reacting 8alsK
PEG-5AZ with trilysine or a sait thereof,

The hydrogel impiant of any one of items 1 to 10, wherein the polymer nelwork is amorphous,
The hydrogel implant of any one of items 1 1o 11, wherain the polymer natwork is semi-crystalline.

The hydrogel implant of any one of tems 1 to 12, wherein the travoprost is homogenously dispersed within
the polymer natworl.
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14.

15,

16

17,
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Tha hydrogel implant of any one of ftems 1 to 13, wherein the travoprost is delivered o the eye in a
sustained 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 deliverad fo theeye in a

sustained mannegr for a period ranging from about 3 to about 7 months,

The hydroget implant of any one of items 1 {0 15, wherein the travoprost is delivered to the eye in a
sustained manner for a period ranging from about 4 to about & months.

The hydroget implant of any one of tems 1 10 186, wherain sustainad release occurs in the agueous humor,

The hydrogel implant of any one of #ems 1 to 17, wherein the ravoprost Is microancapsutated.

The hydrogel implant of any one of tems 1 10 18, wherein the travoprost is 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 10 19, wherain the travoprost is microencapsulated with PLA.

The hydrogel impiant of any one of tems 1 to 20, wherein the polymear nebworks is conjugated to

fluorescein.

The hydrogel implant of any one of items 1 to 21, wherein the implant is designed for implantation near the
corneal endothelial calis,

The hydrogel implant of any one of tems 110 21, wherein the implant 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 tams 1 Eo 23 1o the eye of a subjact.

A method of treating ocular hypertension in a subject in nead thereof cornprising administering the hydroget
implant of any one of ttams 1 to 23 to the eye of a subject.

A method of treating glavcoma in a subject in nead thereof comprising administering the hydrogel implant
of any one of items 1 fo 23 o the eye of a subject.

The method of item 23, wherein the glaucoma is open angle glaucoma.
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28. The method of any one of Rems 24 to 27, whereln assentially no endothelial damage occurs following

administration of a disciosed implant.
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SECOND LISYT OF ITEMS

1. A method of treating intraocular pressure in & 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 § months with one single
ravoprost sustained release biodegradable intracameral implant per eye in nead of traating, the method

&4

comprising per said eye:

Step 1. providing one travoprost sustained release biodegradable intracameral implant providing
treatment for 3 pariod ranging from about 1t about 24 month or from about 3 to about 9 months

comprising:
-a biodegradable hydrogel and travoprost particies,
10 -the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer, and
-the travoprost particles 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 (o place it within the indecorneal angle of said eye,

The method according to tem 1, wherein the travoprost particles are uniformiy dispersed within the hydrogel

i~

{5 3. The method according t0 fem 1 or 2, wherein the travoprost particles have a diameler ranging from 1 10 150
um determined by sieving or have an average diameter ranging from 1 to 150 um determined by laser

diffraction.

4. The method according to tem 3, wherein the travoprost particles have a diameter ranging from 1 to 100 pm,
20 to 75 um, 20 to 106 pmi, or 20 to 55 pm determined by sieving or have an average diameter ranging from

20 110 100 um, 20 to 75 um, 20 to 106 um, or 20 to 55 ym determined by laser diffraction.

8 The method according o any one of the preceding iterns, wherein the bicdegradable polymer comprises a

polytactide,
5. The method according to tem 5, wherein the polylactide has an acid end group or an aster end group.
7. The method according 1o any one of the preceding items, wherein the travoprost particles are a blend of
25 different types of particles, such as panticles in the form of travoprost intermixed with a first polvlactide and

particles in the form of travoprost intermixed with a second polylactide.

8. The method of item 7, wherein the first and the second polylactide each have an acid end group.
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1.

12

13

14,

15,

The mathod of item 8, wherain the first polylactide has 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 difg.

The method of item 8 or 9, wherain the second polylactide has an inherent viscosity specification ranging
from about 0.5 to about 1.7 di/g, or ranging from about 0.6 to about 0.8 difg.

The method of any cne of items 7 to 10, wherein the travoprost particles consist of a blend of bwo typas of
particles, the first type of particle being in the form of travoprost intermixed with the biodegradable polymer
consisting of the first polylactide and the second type of particle being in the form of traveprost intermixed
with the biodegradable polymer consisting of the second polylactide.

The method according to any one of itlems 7 to 13, whereln the intracameral implant does not include a
further polylactide.

The method according 1o any one of items 1 to 12, whereln the intracameral 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 miost 5%, or a travoprost release ranging from 65% 1o 85%, based on the % amount released per 70
days from day 1 1o day 84, when measured at 37°C in PBS at a pH of 7.2 t¢ 7.4 under sink-conditions.

The method according 1o any one of the preceding #ems, wherain the implant has an in vitre release with an
average travoprost release ranging from about 300 o about 500 ng/week with a standard deviation ranging
from 100 to 200 ng/week, wherein the average ravoprost refease is basad on the weekly travoprost refease
valuas between days 7 to 84 excluding post dose day 1 burst when measurad at 37°Cin PBSatapHof 7.2 0
7.4 under sink-conditions; or wherein the weekdy travoprost release ranges fron about 10 to about 700 ng,
when measured in a time interval between days 7 to 84 excluding post dose day 1 burst when measurad at
37°C in PBS at a pH of 7.2 t0 7.4 under sink-conditions.

The method of any one of items 7 {0 14, wherein the first and the second polytactide 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, wherain the travoprost particles are a blend of different types of
particles including particles in the form of iravoprost intermixed with a first polylactide, particles in the form of
fravoprost intermixed a second polylactide and particles in the form of travoprost intermixad with a third
polylactide, wherein each of the polylactides have an acid end group.

The method of item 16, wherein the first polviactide 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 0.45 di/g, the second polvlactide has an
inherent viscosity specification ranging from about 0.5 to less than about 0.80 difg, or ranging from about 0.6
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18.

]
«@

21.

o lass than about 0.8 di/g , and the third poiviactide has an inherent viscosity specification ranging from
about 0.8 to about 1.7 difg, or ranging from about 0.8 to about 1.0 di/g.

The mathod according to tem 17, wherein the biodegradable polymer consists of a blend of three fypes of
particles, the first type of particle being in the form of travoprost intermixed with the biodegradable polymer
consisting of the first polyvlactide, and the second type of particles being in the form of ravoprost intermixed
with the biodegradable polymer consisting of the second polviactide and the third type of particles in the form
of travoprost intermixed with the biedegradable polymer consisting of the third polviactide.

The method according o item 18, wherein the infracameral implant does not include a further polviactide.

The method according 1o a one of items 14 to 19, whereln a mass rafio 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 ratic of the fivst and the third polylactide
in the particle biend is about 2:1 to about 1:2, or about 1:1.4.

The method according to any one of items 1 to 21, wherein the intracameral implant has an in vitro release
with an average travoprost refease ranging from of about 60% to about 80% with a mean absclute deviation
of at most 5%, or a travoprost release ranging from 60% to 80%, based on the Sv-amount released per 70
days from day 1 to day 98, whan 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 Hems, wherein the implant has an in vitro release with an
average fravoprost release ranging from about 800 to 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 betwaen
days 7 0 98 excluding post dose day 1 burst when measured al 37°C in P8BS at a pH of 7.2 {0 7.4 under sink-
conditions st; or wherein the weekly travoprost releass ranges from ahout 100 to about 2300 ng, when
measured in 3 time interval between days 7 t0 98 exduding post dose day 1 burst when measured at 37°C in
PRS at a pH of 7.2 to 7.4 under sink-conditions.

The method according to any one of items 1 to 10 or 15 to 17, whersin the travoprost particles are a blend of
different types of particles including particles in the form of travoprost intermixed with a first polylactide,
particies in the form of travoprost intermixed a second polvlactide, particles in the form of travoprost
intermixed with a third polviactide and particles in the form of travoprost intermixed with a fourth polviactide.

The method according to item 24, wherein the first polylactide has an inherent viscosily specification ranging
from about 0,05 to lass 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 polylactide has an inherent viscosity specification ranging from about 0.5 to fess than
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about 0.80 di/g, or ranging from about 0.6 1o less than about 0.8 di/g and has an acid end group, the third
polylactide 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 and has an acid end group, and the fourth poliactide has an inherent viscosity
ranging from about 0.05 1o about 1.7 di/g, such as ranging from about 0.55 0 about §.75 di/g, and has an

aster end group.

The method according 1o any one of iftems 24 or 25, wherain the travoprost particles consist of a blend of four
type of particles, the first type of particle being in the form of traveprost intermixed with the biodegradable
polymer consisting of the first polylactide, the second type of particles being in the form of travoprost
intermixed with the biodegradable polymer consisting of the second polylactide, the third type of particles
being in the form of travoprost intermixed with the bicdegradable polymer consisting of the third polylactide
and the fourth fype of particles being in the form of ravoprost intermixed with the biodegradable polymer
consisting of the fourth polylactida,

The method according to em 27, wherein the intracameral implant does not include a further polylactide.

The method according to any one of items 24 to 27, wherein a mass ratio of the first and the second
polylactide in the particie blend is about 1.25:1 10 about 1:1.25 or about 1:1.

The method according to any one of items 24 to 28, wherain 2 mass ratio of the first and the third polylactide
in the particle blend is about 3:1 to sbout 1:1, or about 2:1,

The method according to any one of items 24 to 28, wherain 3 mass ratio of the first and the fourth
polytactide in the particle blend is about 1:1 o about 1:3, or about 1:2.5, or about 1:2.6.

The method according to any one of items 1 o 30, wherein the intracameral implant has an in vitro release
with an average travoprost release ranging from of about 5% to about 15 % with a mean absclute 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 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 preceding items, wherein the implant has an in vitro relgase with an
average fravoprost release ranging from about 1000 fo about 1500 ng/week with a standard deviation
ranging from 100 to 400 ng/week, wherein the averags is based on the weekly travoprost release values
between days 7 1o 119 excluding post dose day 1 burst when measured at 37°Cin PBS atapH of 7.21t0 7.4
under sink-conditions; or wherein the weskly travoprost release ranges from about 100 to about 2000 ng,
when measured in a time interval bebween days 7 t¢ 119 excluding post dose day 1 burst when measured at
37°C in PBS 3t a pH of 7.2 fo 7.4 under sink-conditions.
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33

34.

35.

36.

37.

38

41.

42.

The method according to any one of the preceding fems, wherein the implant has an in vitro release with an
average travoprost release ranging from about 500 to about 900 ng/week with a standard devialion ranging
from 150 to 250 ng/week, wherein the average is basad on the weekly ravoprost release values between
days 7 10 119 excluding post dose day 1 burst when measured at 37°C in PES at a 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 a time interval between days 7 to 119 excluding post dose day 1 burst; when measured at 37°C
in PBS at a pH of 7.2 to 7.2 under sink conditions.

The method according to any one of the preceding items, wherein the mass ratio between travoprost and the

fotal amount of the biodegradable polymer in the travoprost particles is about 2:1 10 1:2 or about 0.77:1.

The method according to any one of the preceding ems, wherein the content of the bicdegradable polymer
with respect to the total weight of the ravoprost sustained release bindegradabla intracamersl implant is
about 10 wt.-% 10 about 35 wt.-%, or about 23 o about 27 wit.-%, or about 12 o about 17 wt.-%, or about
30 to about 35 wt.-%, or about 25 wt.-%, or ahout 15 wh.-%, or about 34 wit.-9%.

The method according to any one of the preceding ems, wherein the travoprost particles consist of
fravoprost and the biodegradable polymer and other pharrmaceutically acceptable residual amounts of
manufacturing components.

The method according to any one of the preceding fems, wherein the travoprost particles are spherical
particles.

The method according to any one of the preceding items, wherein the hydrogel comprises a polymer network

comprising one or more units of polyethylene giveol

The method according to em 38, wherein the polyethylene glycol units are 4- to 18-arm polyethylena ghyeol
units, or 8-arm polyethviene glycol units.

The method according to tem 38 or 39, wherein the polymer network is formed by reacting an electrophilic
group-containing multi-arm-polymer precursor with a nucleophilic group-containing cross-linking agent.

The method according to fem 40, wherain the multi-arm-polymer precursor is a 4- 1o 10- arm polyethylene
ghycol precursor, or an 8-arm polyethylene giycol precursor.

The method according 1o em 40 or 41, wherein the electrophilic group is selected from the group consisting
of 3 succinimidylgiutarate {SG) group and 3 succinimidylazelate {SAZ) group.
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43.

44,

45,

47.

49,

50.

51,

The mathod according to any one of tems 40 to 42, wherein the multi-arm polymar pracursor is selected
frorn the group consisting of 8-arm-15K-5G polyethylene glycot or S-arm-13K-5AZ polyethviene glvcol.

The method 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 18,000 to about 20,000 Dadtons.

The method according 1o #ems, whersin the multi-arm-polymer precursor 1as a mass average molecular
weight of 15,000x£10% Dalions.

The method according to any one of items 38 to 45, wherain the content of the bicdegradable hydrogel with
raspect to the folal weight of the one sustained release bicdegradable intracameral implant is about 30 fo
about 70 wt.-%, or about 32 to about 37 wt.-%, or about 45 1o about 55 wt.-%, or about 60 to about 70 wi.-
s, or about 49.3 wt.-% or about 37.5 wi.-% or about 50.1 wi.-% or about 66.8 wt.-%.

The method according 1o any one of items 40 to 46, wherain the nuclecphilic groug-containing crosslinking
agent is an amine,

The method according 1o any one of items 40 to 47, wherain the nuclecphilic group-containing crosslinking
agent s a small molecule amine with a molecular waight below 1,000 Da, comprising two or more prirmary

aliphatic amine groups.

The method according to any of fems 40 to 49, wherein the nudleophilic group-containing crosslinking agent
is a simall molecule amine selectad from the group consisting of dilysine, tritvsing, tetralysing,
ethylenediamineg, 1,3-diaminopropane, 1,3-diaminopropane, diethylenetriamine, and

frimethythexamethylenadiamine.

The method according to any one of items 40 to 49, whereain the nuclecphilic group-containing crosslinking
agent is a trilysine.

The method according to tem 50, wherein the nucleophilic group-containing crossiinking agent is trilysine
acetate,

The mathod according to any one of items 40 to 51, wherein the content of the nucleophilic group-containing
crosslinking agent with respect to the tolal weight of the one sustained release biodegradable intvacameral
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 to any one of items 49 o 50, wherein the irilysine is Iabeled with a visualization agent

sefected from the group consisting of a fluorophore such as fluorescein, rhodamine, coumarin, and Cyanine.
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54.

55,

57,

6C.

61.

62.

83.

5.

The mathod according to ftem 53, whersin the nucleophilic group-containing crosshinking agent is flucrescein-

conjugated trilysine.

The mathod according to tem 54, wherein the fluorescein-conjugated trilysine is oblained by reacting trilysine

acatate with N-hydroxysuccinimide (NHS)-fluorescein.

The method according 1o #em 54 or 55, whereln the trilysine is fabaled by parial conjugation with the
visualization agent.

The method according 1o any one of items 53 to 56, whereain the content of the visualization agent with
raspect to the folal weight of the one sustained release bicdegradable inbracameral implant is about 0.1 to

about 0.5 wi.-%, or 0.2 wi-%, or .3 wk-%.

The method according 1o any one of the preceding items, wherein the implant is in 3 dried state prior to

insertion and becomes hydrated once inserted into the aye.

The mathod according to any one of the preceding items, wherein the implant contains & dose of about 2 ug
o about 30 ug of travoprost.

The mathod according to any one of tems 1 fo 56, wherein the implant contains a dose of about § ug of
fravoprost,

The method according 1o any one of items 1 to 5§, whereln the implant contains a dose of about 15 yg of
fravoprost.

The method according to any one of items 1 to 55, wherein the implant contains a dose of about 26 yg of
travoprost,

The mathod of any cns of the preceding items, wherain the implant is in the form of a fiber.

The method of any cone of the preceding tems, wherein the implant is in the form of 3 fiber that has a tength
of about 1.0 mm to about 2.5 mm and a diameter of not more than 0.3 mm in its dried siate.

The method of any one of items 1 to 59, wherein the implant is in the form of a fiber that has an diameter of
0.6 mm o fess and a length of 3.0 mim or less in equilibrium 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 about
150 pyg, o about 70 ug to about 80 ug, or about 40 pyg o about 50 pg, or about 90 pg to 110 yg.
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70.

73.

74.

The mathod according to any one of the preceding fems, wherein the treatment period is about 6 to about @
months and the travoprost sustainad refease hicdegradable intracameral implant provides treatment: for about
& to 9 months.

The method according to any one of flems 1 o 85, wherein the trealment period is 4 10 7 months and the
fravoprost sustained release biodegradable intracameral implant provides ireatment for about 4 o about 7

months,

The mathod according 0 any one of items 1 o 66, wherein the treatment period is about 3 to about 6
months or is aboul 3 to 4 months and the travoprost sustained release bicdegradable intracameral implant
provides treatment about 3 to about & months or for 3 {0 4 months.

The method according to any one of the preceding items, wherein the treatment period is about 7 to 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 9 months and the travoprost sustained releass biodegradabla
infracameral implant provides freatment for about 7 1o about 8 months, or about 7 to about 8 months, or
about 4 months, or about 5 months, or about & months, or about 7 months, or about 8 months, or about @
months, respectively

The method according 1o any one of items 1 to 70, whereln the treatment is continued affer said treatment
period ranging from about 2 to shout 12 months or from about 3 to about 9 months by repesting step 1 and
step 2.

The method according to item 71, wherein the treatment is continued by repeating steps 1 and 2 until no
further treatment is required.

The method according to em 72, wherein the traatment includes a repetition of steps 1 and 2 once a year,
twio Birnes a year, 3 times a year or four times a year in about equal time distances with a3 travoprost
sustained release biodegradable intracameral implant providing treatment for about 12 months for once a
vear, for about &€ 1o about 9 months for 2 times a year and with a travoprost sustained release biodegradable
intracameral implant providing treatment for about 3 to about 4 months for 3 times a year or 4 tmes a yaar.

The mathod according to any one of preceding items 71 to 73, wherein the first treatment pericd is about 3
o about 4 months and the travoprost sustained release bicdegradable intracameral impiant providing
treatment for about 3 to about 4 months, and the treatment continues with a treatment period of about 6 to
about 12 months with a ravoprost sustained release bicdegradable intracameral implant providing treatment
for about 6 to about 12 months.
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78.

The mathod according to any one of the preceding items, wherein the traatment is against mild, moderate or

severa open angle glaucoma,

The method according to any one of the preceding items, wherein the intraccular pressure is decreased by at
least 4 mmHg, or at lzast 5 mmHg from base line intraocular prassura during the treatment period such as

about 2 to about 12 months or about 3 to about 9 months, such as about & months.,

The method according to any one of the preceding Hems, wherein no change of endothelial celf count occurs
in the traated eye during the treatment pariod and/or entire treatment.

The method according to any one of the praceding items, wherein no change of tha thickness of the cornga

occurs in the freated eve or during the treatment period and/or entire treatment.

A method of freating intraocular pressure in a human subject with ocular hypertension and/or glaucoma for
a paricd ranging from about 6 to about 12 months such as from about 6 to about 9 months with one single
fravoprost sustained release biodegradable intracameral implant per eve in need of treating, the method

comprising per said eye:

Step 1: providing one bravoprost sustained release bicdegradable intracameral implant containing 21 to
30 g travoprost, wherain the implant is in the form of a fiber that has a length of about 1.0 to

about 2.5 mum and a diameter of not more than 0.3 mm in s dried state, comprising:

- a biodegradable hydrogel and travoprost particles,

- the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,

wherealn the travoprost particles contain a blend of four types of particies, the first type of particles
2ing in the form of travoprost intermixed with the biodegradable polymer consisting of a first

polylactide having an inherent viscosity specification ranging from about 0.35 0 about G.45 di/g and
having an acid end group; and the second type of particies being in the form of travoprost intermixad
with the biodegradable polymer consisting of a second polyviactide 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 polynmer
consisting of a third polylactide having an inherent viscosity specification ranging from about 0.8 o
about 1.0 di/g and having an acid end group; and the fourth type of parficles being in the form of
travoprost intermixed with the biodegradable polymer consisting of a fourth polylactide having an
inherant viscosily spacification ranging from about 0.55 to 0.75 di/g and having an ester end group;
and

4
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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 polyethyviene glycol with a mass average molecular
weight of 15,000+£10% Daltons with trilysine acetate; and

Stap 2: inserting the one sustained release bicdegradable intracameral nplant of step 1 into the

[}

anterior segment of said eye (o place it within the indocorneal angle of said eye,

80, A method of treating infraocular pressure in 3 human subject with ocular hypertension and/or glaucoma for
a period ranging from about 6 {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

cormprising per said eye:

10 Step 1: providing one travoprost sustained release bindegradable intracameral implant containing 11 to
20 pg travoprost, wherein the implant is in the form of a fiber that has 2 length of about 1.0 mm o
about 2.5 mm and a dismeter of not more than 0.3 mm in it dried state, comprising:

- 3 biodegradable hydrogel and travoprost particles,

- the travoprost particles baing in tha form of travoprost intermixed with 3 biodegradable polymer,

15 wherain 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 hicdegradable polymer consisting of a first polylactide
having an inherent viscosity specification ranging from about 0.35 to about (.45 ¢i/g and having an
acid end group; and the second type of particles baing in the form of travoprost intermixed with the
biodegradable polymer consisting of a second polylactide having an inherent viscosily specification

20 ranging from about 0.6 to less than about 0.8 di/g and having an acid end group; and the third type of
patticles 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 particles being in the form of fravoprost intermixed
with the biodegradable polymer consisting of a fourth polylactide having an inherent viscosity

25 specification ranging from about 0.55 to 0.75 di/g and having an ester end group, and

- the travoprost particles being disparsed within the hydrogel, wherain the hydrogel comprises a polymer
network being formed by reacting a 8-arm-15K-SAZ polyethylene glycol with a mass average molecular
weight of 15,000+10% Daltons with tritysine acetate; and

Step 2: inserting the one sustained ralease biodegradable intracameral implant of step 1 into the
30 anterior segment of said eye to place i within the iridocorneal angle of said eye,
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A method of treating intraccular pressure in a human subject with coular hypertension and/or glaucoma for
a period ranging from about 3 1o about 6 months such as from about 3 to about 4 months with one single
travoprost sustained release bindegradable intracameral implant per eye in need of treating, the method
comprising per said eve:

Step 1: providing one travoprost susiained release biodegradable intracameral implant containing 11 o
20 pg travoprost, wherain the implant is in the form of a fiber that has a length of about 1.0 mm to
about 2.5 mm and 3 diarmeter of not more than 0.3 mm in its dried state, comprising:

a biodegradable hydrogel and travoprost particles,

- the travoprost pariicles being in the form of travoprost intermixed with a biodegradable polymer,
wherein the travoprost particles contain a blend of three types of particles, the first type of particles
being in the form of travoprest intermixed with the biodegradable polymer consisting of a first
polviactide having an inherent viscosity specification ranging from about 0.35 o about 0.45 di/g and
having an acid end group; and the second type of particies being in the form of travoprost interniixed
with the biodegradable polymer consisting of a second polyiactide having an inherent viscosity
specification ranging from about 0.6 o 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 spacification ranging from about 0.8 o
about 1.0 di/g and having an acid end group; and

- the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a polymer
network being formed by reacting a 8-arm-15K-5G polyethylene glveol with a mass average molecular
weight of 15,000+£10% Daltons with trilysine acetate; and

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

A method of treating infraocular pressure in a human subject with ocular hypertension and/or glaucoma for
a periad ranging from about 3 to about § months such as from about 3 to about 4 months with one single
travoprost sustained release bicdegradable intracameral implant per eya in need of treating, the method
comprising per said eye:

Step 1. providing one travoprost sustained release bicdegradable intracameral implant containing 2 to
10 pg travoprost, wherain 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:
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- a biodegradable hydrogel and travoprost particles,

- the travoprost particles being in the form of travoprost intermixed with a biodegradable polymer,
wherain 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 bicdegradabie polymer consisting of a first poiviactide

b having an inherent viscosity specification ranging from about 0.35 1o about .45 di/g and having an
acid end group; and the second type of particles being in the form of travoprost intermixed with the
bindegradable polymer consisting of a second polylactide having an inherent viscosity specification
ranging from about 0.6 to about 0.8 di/g and having an acid end group; and

the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a polymer
16 natwork being formed by reacting 3 Sarm-15K-5G polyethylens glyool with 3 mass average molecular
weight of 15,000+ 10% Daltons with trilysine 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 eye.

€3, A method of treating intraocular pressure in a human subject with ocular hypertension and/or glaucoma for
15 a paried ranging from aboul 6 to about 12 months such as from about 6 to about 9 months with one single
fravoprost sustained release biodegradable intracameral implant per eve in need of freating, the method

comprising per said eye:

Step 1: providing one bravoprost sustained refease biodegradable intracameral rplant containing 21 to
20 pg travoprost, wherein the implant is in the form of a fiber that has a length of about 1.0 mm to

20 about 2.5 s and a diameter of not more than 0.3 mm in its dried state, comprising a biodegradable
hydrogel and travoprost particles dispersed therein, wherain the intracameral implant has an in vitro
refease with an average travoprost refease ranging from of about 5% to aboul 15 % with a mesn
absolute deviation of at most 3%, or 3 travoprost release ranging from 5% o 15%, based on the %
amount releasad per 14 days from day 1 to day 112, when measured at 37°Cin PBS atapH of 7.2 10

25 7.4 under sink-conditions and the hydrogel dissolves within 6 to 8 months; 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 irdocorneat angle of said eye.

24, A method of treating intraocular pressure in 3 human subiect with ccular 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 one single
30 travoprost sustained release bicdegradable intracameral implant per eye in need of treating, the method

comprising per said eye:
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Stap 1: providing one travoprost sustainad release biodegradable intracameral implant containing 11 to
20 pg travoprost, wherein the implant is in the form of a fiber that has 2 length of about 1.0 mm fo
about 2.5 mm and a diameter of not more than 0.3 mm in its dried state, comprising a biodegradable

hydroge! and travoprost particles dispersed therein, whersin the intracameral implant has an in vilro

2y

release with an average travoprost release ranging from of about 65% to about 85 % with a mean
absolute deviation of at most 5%, or 3 travoprost release ranging fron: 65% o 85%, based on the %-
amount released per 70 days from day 1 {o day 84, when measurad at 37°Cin PEBS atapHof 7.2 to
7.4 under sink-conditions and the hydrogel dissolves within 2 to 4 monihs; and

Step 20 inserting the one sustained release bicdegradable infracameral implant of step 1 into the
16 anterior segment of said eye to place it within the iridocorneal angle of said eye.

85. A method of reating intraccular pressure in a human subject with ocular hypertension and/or glaucoma for
a period ranging from about 3 1o about 6 months such as from about 3 to about 6 months with one single
travoprost sustained release bindegradable intracameral implant per eye in need of treating, the method
comprising per said eve:

i3 Step 1 providing one travoprost sustainad release biodegradable intracameral implant containing 2 o
10 pg travoprost, whereln the implant is in the form of a fiber that has a length of about 1.Omm to
about 2.5 mm and 3 diameter of not more than 0.3 mm in its dried state, comprising a bicdegradable
hydrogel and travoprost particles dispersed therein, wherein the intracameral implant has an in vito
release with an average travoprost release ranging from of about 60% to about 80% with a mean

26 absolute deviation of at most 5%, or a travoprost release ranging from 60% to 80%, based on the Y%-

amount released per 70 days from day 1 10 day 98, when measurad at 37°Cin PBS atapH of 7.2 o

7.4 under sinl-conditions and the hydrogel dissclves within 2 to 4 months; and

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

25 8s. Travoprost particles made of a mixture 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,

30 wherein the mixture contains from about 40 wi.-% to about 50 wk.-%, such as from about 43 wt.-% o
about 45 wi.-% travoprost based on the total mass of the mbdure,
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87.

88.

§3.

90,

Travoprost particles made of 3 mixture of!

- Travoprost and

- a biodegradable polymer consisting of a polylactides having an acid end group and an inherent viscosity
specification ranging from about (0.5 to less than about C.80 gi/g, such as ranging from about 0.6 fo
less than about 0.80 di/g,

wherain the mixure contains from about 40 wi.-% fo about 50 wt.-%, such as more than from about
45 wi.-% to about 47 wi.-% travoprost basad on the total mass of the mixture.

Travoprost particles made of a8 mixture 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 fo about 1.7 di/g, such as ranging front about 0.8 {0 about 1.0
difg,

wheraln the mibdure contains from about 40 wit.-% to about 50 wi.-%, such a5 from about 41 wt.-% to
about 43 wi.-% travoprost based on the total mass of the mixture.

Travoprost particles made of a mixture of:

Travoprost and

- 2 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 o
about 0.75 di/g,

wherain the mdure containg from about 40 wi.-% to about 50 wt.-%, such a5 from about 41 wi.-% to
aboutl 43 wi.-% travoprost based on the total mass of the mixture,

A multiplicity of travoprost particles being formed from a blend of particles of ftems 86 to 89, such as based
on the total amount of particles about 15 to about 25 wh.-% particles of item 86 and about 15 to about 25
wt.-% particies of itern 87 and about § to about 153% of particles of item &8 and about 40 to about 60 wt.-%
of particles of item 83; or wherein about 15 wi.-% to a3bout 25 wt.-% of the total amount of travoprost is
present in the form of particies of Hem 86 and about 15 wi.-% fo about 25 wi.-% of the total amount of
travoprost is present in the form of particles of item 87 and about 5 wh.-% 10 about 15 wit.-% of the total
amount of travoprost is present in the form of particies of em 88 and about 40 wt.-% 1o about &0 wt.-% of
the total amount of travoprost is present in the form of particles of itam 85.
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A multiplicity of travoprost particles being formed from 3 blend of particles of items 86 to 88, such based on
the total amount of particles as about 20 to aboul 35 wi.-% parlicles of item 865 and about 30 1o about 50
wit.-% particles of item 87 and about 25 to about 45 wt.-% of particies of item 88; or wherein about 20 wt.-%
to about 35 wi.-% of the total amount of travoprost is present in the form of particles of tem 86 and about
30 wi.-% to about 50 wit.-% of the total amount of travoprost is present in the form of particles of item 87,
and about 25 wt.-% to about 45 wi.-% of the tolad amount of travoprost is present in the form of particles of
temn 88.

A multiplicity of travoprost particles being formed from a blend of particles of tems 86 and 87 such as based
on the total amount of particies about 35 {0 about 55 wt.-% particles of item 86 and about 35 o about 55
wi.-%% particles of item 87 or wherein about 35 wi.-% to about 55 wi.-% of the total amount of travoprost is
present in the form of particles of tem 86 and about 35 wk-% to aboul 55 wi.-% of the total amount of
fravoprost is present in the form of particles of item 87.

A multiplicity of travoprost particles being formed from a blend of particles, the particles consisting of a
ridure of

travoprost;
- a biodegradable polymer consisting of polviactides having an acid end group, and
- optionally other pharmaceutically acceptable residual amounts of manufacturing components

The muitiplicity of travoprost particles according to item 93, wherein the biend 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 multiplicity of travoprost particle according to item 94, wherein the three polylactides have an inherent
viscosity specification ranging from about 0L05 to less than about 0.5 di/g, such as about (L35 to about .45
dl/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 fravoprost particies according to ftem 95, wherein the blend of particles Is composed of two
fypes of particles, wherein the two types of particles distinguish from each other by including polylactide
components having different inherent viscosities.

The muitiplicity of travoprost particle according to tem 96, wherein the two 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 to about 1.7 di/g, such as about 0.6 to about 0.8 di/g, respactively.
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88.  The muitiplicity of travoprost particls according to any one of items 93 to 97, wherain the particles have a
nuntber-/weight-average diameter of 1 fo 100 umy, 20 to 75 um, 20 o 106 um, and/or 20 fo 55 um.

99, A travoprost sustained release sustained release bicdegradable intracameral implant including

- a multiplicity of travoprost particles according to any one of items 90 to 98; and

o

a biodegradable hydrogel,
wherein the muliplicity of travoprost particles are dispersed within the hydrogel.
100. A fravoprost sustained release sustained release bicdegradable intracameral implant including

- a biodegradable hydrogel and travoprost particies,
- the travoprost particles being in the form of travoprost intermixad with a polvlactide.

10 - the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a
polvimer network being formed by reacting a 8-arm-15K-5G or 8-arm-15K-SAZ polyethyiene 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:

I3 a} preparing travoprost particdes being in the form of fravoprost intermixed with 2 biodegradable
polymer,

)] preparing a precursor mixtura containing hydrogel pracursors and the travoprost particles,

C) cross-inking the precursor mixture using a cross-finkar Lo form a polymer natwork and to obtain a
hydrogel mixture comprising the polymer netwark, and

20 d} drying the hydroget midure to provide the implant.
102, Asustained release biocdegradable intracameral implant obtainable by the method according to item 101,

103, A syringe for intracameral injection including the sustained release biodegradable infracameral implant
according to any one of Rems99, 100 and 102,

104, A method of reating ocular disease in 3 human subject for a period within 3 t© 9 months with one single APT

o]
(4]

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

oy
(%3]
o
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Step 1: providing one APT containing sustained release biodegradable intracameral implant providing
treatment for a period within 3 10 9 months comprising:

- a biodegradable hydrogel and API particles,

the API particies being dispersed within the hydrogel; and

b] 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 aye,

105, A method according to any item or method disclosed herein, wherain the infraocular pressure is decreased by
abiout 5 to about 7 mmHg, or about 7 to about 3 nwnHg from basatfine intraccular pressure during the
treatment period such as about 2 to about 12 months or about 3 to about § months, such as about 6 months

10 or during conbinued treatment with repeated administration,

oy
(%3]
-~



WO 2021/158968 PCT/US2021/016889

THERD LX FITEM
L Atravoprost sustained release bicdegradable intracameral implant comprising:
- a biodegradable hydrogel and travoprost particles,

- the fravoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,
b wherein the biodegradable polymer comprises a polylactide and

- the travoprost particles baing disparsed within the hydrogel, wherain

the hydrogel comprises a polymer natwork comprising one or more units of polyethylene glyeol, the polymer
network is formad by reacting an electrophilic group-containing muiti-arm-polymer precyrsor with a
nuclecphilic group-containing cross-linking agent, the electrophilic group is a succinimidylazelate (SAZ)

10 group, and the multi-arm polymer precursor is an 8-arm-15K-SAZ polyethylene glycol; and the nucleophilic

group-containing cross-linking agent is a irflysine or a salt thereof,

N

The travoprost sustained release bicdegradable intracameral implant according to claim 1, wherein the
travoprost particles contain PLA 44, PLA 74, PLA 94 and PLA 5.5.

w

The travoprost sustained release bicdagradable intracameral implant according to claim 1, wherein the

implant contains a dose of about 15 yg of travoprost.

4. The fravoprost sustzained release bicdegradable infracameral implant according to daim 1, wherein the
20 implant contains a dose of about 26 Jg of travoprost.

5. Atravoprost sustained release biodegradable intracameral implant comprising:
- a biodegradable hydrogel and travoprost particies,

the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer,

[
()]

whereln the biodegradable polymer comprises a polviactide and
- the travoprost particles being dispersed within the hydrogel, wherein

the hydrogel comprises a polvmer network comprising one or more units of polvethylene giveol, the polymer
network is formed by reacting an electrophilic group-containing malti-arm-polymer precurser with 3
nucleophilic group-containing cross-inking agent, the electrophilic group is a succininmidyiglutarate (8G)

30 group, and the multi-arm polymer precursor is an 8-arm-15K-SG polyethylene giycol; and the nucleophilic
group-containing cross-inking agent is a trilysine or a sakt thereof.
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The travoprost sustained release bicdegradabie intracameral implant according to claim 5, wherein the
fravoprost particles contain PLA 44, PLA 74, and PLA GA

The travoprost sustained release biodegradable intracameral impiant according to daim 5, wherein the
fravoprost particles contain PLA 4A and PLA 7A.

The travoprost sustained release bicdegradable intracameral implant according to claim 5, wherein the

impiant contains a dose of about 15 pg of fravoprost.

The travoprost sustained release bicdegradable intracameral implant according to claim 5, wherein the
implant contains a dose of about 5 ug of travoprost.

A method of freating intraccular pressure in 2 human subject with ccular hypertension and/or glaucoma for
& period ranging from about 3 to about B months by administering a travoprost sustainad releass
biodegradable intracameral implant comprising:

- a bicdegradabie hydroged and travoprost particies,

- the fravoprost particles being in the form of travoprost intermixed with a bicdegradabie
polymer, wherein the biodegradable polymer comprises a polylactide and the fravoprost
particles being dispersed within the hydrogel,

wherein the hydrogel comprises a polymer natwork comprising one or more units of polyethylene glycol, the
polymer network is formed by reacting an electrophilic group-containing multi-arm-polymer precursor with a
nucleophiiic group-containing cross-linking agent, the electrophilic group is 3 succinimidylazelate (SAZ)
group, and the multi-arm polymer precursor is an 8-anm-15K-5AZ polyethylene glycel; and the nucleophific
groug-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 4A, PLA 74, PLA SA and PLA 5.5,

The travoprost sustained refease biodegradable intracameral implant according to claim 10, wherein the
implant confains a dose of about 26 ug of travoprost.

13. The method according to claim 10, wherein the glaucoma is open-angle glaucoma.

14,

The method according to claim 10, wherain essentially no endothelial damage occurs following
administration of the implant.
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The method according to claim 10, wherain the implant is designed for implantation in the irdocorneal
angle,

The method according to claim 10, wherein the hydroget is fully degraded after 5 months or & months or 8

months,

The method according to daim 10, wherein the ocular pressure is lowered during the pericd of reatment.

The method according 1o claim 10, whereain the ocular prassure is fowered by 5 o 11 mmHg.

The method according to claim 10, wherein essentially no change in pachymetry occurs following
agministration.

A method of treating intraocular prassure in a human subject with ocular hypertension and/or glaucoma for
a period ranging from about 3 to about 7 months by administering 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 bladegradable
polymer, wherein the bicdegradable polymer comprises a polylactide and the travoprost
particles being dispersed within the hydrogel,

wherein the hydrogel comprises a polymer network comprising one or more units of polyethviene glycol, the
polymer network is formed by reacting an elactrophilic group-containing multi-arm-polymer precursor with 2
nucleophilic group-containing cross-inking agent, the electrophilic group is 3 succinimidylghutarate {5G)
group, and the multi-arm polymer precursor is an 8-arm-15K-5G polyathyiene glycol; and the nucleophilic
group-containing cross-inking agent is a irilysine or a salt thereof,

The travoprost sustained release bicdegradable intracameral implant according to claim 20, wherein the
implant contains a dosa of about 5 ug of travoprost.

The travoprost sustained release bicdegradable intracameral implant according to claim 20, wherein the
fravoprost particles contain PLA A, PLA 74, and PLA GA; or PLA 4A and PLA 7A.

The method according to claim 20, wherein the reatment period is about 3 months, about 4 months, about
5 months, about 6 months, or about 7 months.

. The method according to claim 20, wherein the glaucoma is open-angle glaucoma.

160
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The method according to cdaim 20, wherain essentially no endothelial damage occurs following
administration of the implant.

The method according to claim 20, wherain 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
nenths.

The method according o daim 20, wherain the ocular prassure is lowerad during the period of freabment.

The method according to claim 20, whereln the ooular pressure is lowered by 510 11 mimiHg.

161
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A travoprost sustainad release bilegradable intracameral implant comprising:

a biodegradable hydrogel, whereain the hydrogel comprises a polymer nebwork comprising one or more units
of polyatkylens glycol, and travoprost particles,

the travoprost particles being in the form of travoprost intermixed with a bicdegradable polymer, and

the {ravoprost 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 its dried state,

The travoprost sustained release bicdegradable intracameral implant according to item 1, wherein the implant
hias a diameter of less than 0.50 mm after 24 hours of hydration in vitro in phosphate-buffered saline at a pH
of 7.4 at 37 °C.

The travoprost sustained release bicdegradable intracameral implant according to item 2, wharein the implant
has a diameter ranging from about (.30 mm to 0.49 mm, or from about 0.40 mm o about 0.4 mm, after 24
fiours of hydration in vitre in phosphate-buffered saline at a pH of 7.4 8t 37 °C.

The travoprost sustained release bicdegradable intracameral implant according to any one of items 1 to 3,
wherein a ratio of the diameter of the implant after 24 hours of hydrabion in vitro in phosphate-buffered saline
at a pH of 7.4 at 37 °C to the diameter of the implant in its dried state is less than 2.5,

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherain the implant contains a dose of about 2 g to about 30 pg of ravoprost

The travoprost sustained release biodegradable intracamaral implant according to any one of the preceding
terns, wherein the biodegradable polymer comprises a polylactide.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the hydrogad comprises a polymer network comprising one or more units of polyethylene

ghycol.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherein the implant is in the form of 3 fiber,
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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 g to about 110 yg, or of about 30 pg fo about 105
g in its 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 tolal weight of travoprost in the
implant, on day 1 measured in vitro under simulated physiological sink conditions in 50 mb of 1x PBS, 0.5%

castor oif, 0.01% sodium fuoride 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 total mass of the bicdegradable polymer in the impiant is less than 34 ug, less than 30 g,
fess than 20 pg, or fess than 10 ug.

The travoprost sustained release bicdegradable intracameral implant according o any one of the preceding
items, wherein the fravoprost in the implant is less than 25 yg, or less than 20 ug, or less than 10 pg.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
tems, wherain the total mass of the implant in s dried state is less than 103 pg, less than 80 ug or less than
50 ug.

The travoprost sustained release biodegradable intracameral implant according to any one of the preceding
tems, wherain the travoprost particles have a diameter ranging from 1 to 100 pm, 2080 75 um, 20 to 106
um, or 20 to 55 um determined by sieving or have an average diameter ranging from 1 to 100 pm, 201075
um, 20 to 106 um, or 20 to 55 um determined by laser diffraction.

The travoprost sustained release bicdegradable intracameral implant according to any one of the preceding
ftems, wherein the polymer network is formed by reacting an alectrophilic 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 succinimidyiglutarate {SG) group and a succinimidylazelate (SAZ) group, and
the multi-arm polymer precursor is selected from the group consisting of 8-arm-15K-SG polyethyiene glycol or
S-arm-15€-SAZ polvethylene glyeol; and the nucleophilic group-containing cross-linking agent is a trilysine, or
the polymer network comprises 8-arm-polyethylene glycols being cross-inked inchuding a group represented
by the following formula
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wherein mis 2 or 6.

16, The travoprost sustained refease bicdegradable intracameral implant according to any one of the preceding

5 iterns, wherein 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 a mixture oft
- fbravoprost and
- a biodegradable polymer consisting of a polylactide or polylactides 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 0.45 di/g,
such as wherein the first type of particles contains from about 40 wi.-% o about 50 wh.-%, such as
from about 43 wi.-% to about 45 wi.-% travoprost, based on the total mass of the first type of particles;
2} asecond type of travoprost particies made of a mixture of:
i3 - travoprost and
a biodegradable polymer consisting of a polylactide or polylactides having an acid end group and
an inherent viscosity specification ranging from about 0.5 to less than about 0.80 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 wh-%, such as
20 from more than about 45 wi.-% to about 47 wt.-% travoprost, based on the total mass of the second type of
particles;
3) athird type of travoprost particles made of a mbdure of:
-~ travoprost and
- a biocdegradable polymer consisting of a polviactide or polylactides having an acid end group and an
25 inherant 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 wherein the third type of particles containg from about 40 wt.-% to about 50 wt.-%, such as from
about 41 wt.-% to about 43 wt.-% travoprost basad on the total mass of third type of particles;
4} a fourth type of travoprost particles made of a mixture of:
36 - travoprost ang

164



2y

10

17.

WO 2021/158968 PCT/US2021/016889

- a biodegradable polymer consisting of a polvlactide or polyvlactides 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 .55 0
about 0.75 di/g,

such as wherein the fourth type of particles contains from about 40 wt.-% to about 50 wi.-%, such as from
ahout 41 wt.-% to about 43 wt.-% travoprost based on the total mass of the fourth type of particles.

The travoprost sustained release bicdegradable infracameral implant according to any one of precading items,
wherein the travoprost particles a blend of particles made of
1) afirst type of travoprost particles made of a mixture of travoprost and the bicdegradable polymer
consisting of a polylactide or polviactides having an adid 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 front about 40 wi.-% o about 50 wt.-%, such as
from about 43 wt.-% to about 45 wt-% travoprost, based on the total mass of the first type of
particles; and
2} asecond type of travoprost particles made of a mixture of travoprost and the bicdegradable
palymer consisting of a polylactide or poiviactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 o less than about 0.80 di/g, such as ranging from about 0.6 to
fess than about 0.80 di/g, wherein the second type of particies contains from about 40 wt.-% 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 particles,
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.-9% to about 55 wt.-% particles of the second type of
particles; or
such as wherein about 25 wt.-%% to about 55 wi.-% of the total amount of travoprost in the implant is presant
in the form of pariicies of the first type of particles and about 35 wi.-% to about 55 wt.-% of the total
amount of travoprost in the implant is presant in the form of particles of the second type of particles,
wherein opticnally the polymer natwork is formed by readting an electrophilic group-containing multi-arn-
polymer precursor with a nucleophilic group-containing cross-linking agent, the electrophilic group is a
succinirnidylglutarate (5G) group and the multi-arm polymer precursor an 8-arm-15K-5G polyethviene glycol;
and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer nebwork comprises 2-
arm-polyethylene glycols being aross-linked including a group represented by the following formula
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wherein mis 2.

The travoprost sustained release bicdegradable intracamearal implant according to any one of the preceding

terns, wherein the fravoprost particles are a blend of particles made of
1} 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 {0 about 0.45 di/g, wherein the
first type of particles contains from about 40 wt.-% to aboul 50 wi.-%, such as from aboul 43 wi-%
to about 45 wt.-% travoprost, basad on the total mass of the first type of particles,
23 a second type 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 (.5 to less than about 0.80 di/g, such as ranging from about 0.6 to
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 wt.-% to about 47 wi.-% travoprost, based on the total
mass of the second type of particles, and
3) & third type of travoprost particles made of 8 mixture of travoprost and the biodegradable polymer
consisting of a polylactide or poiviactides 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 partides contains from about 40 wt.-% to about 50 wt.-%, such as from
about 41 wt.-% to about 43 wi.-% travoprost, based on the total mass of the third type of particles,

such 3s wherein the blend contains, based on the total amount of blend, about 20 wi.-% to about 35 wt.-%
particles of the first fype of pariicles and about 3¢ wt.-% 1o about 50 wt.-% particles of the second type of
particles and about 25 wh.-% to about 45 wt.-% of particles of the third type of particles; or

such as wherein about 20 wt.-% to about 35 wt.-% of the tolal amount of travoprost in the implant is present
in the form of particles of the first type of particies and about 30 wt.-% to about 50 wt.-% of the total
arnount of fravoprost in the implant is present in the form of particles of the second fype of particles, and
about 25 wi.-% 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 particles,

wherein opticnally the polymer natwork is formed by readting an electrophilic group-containing multi-arn-
polymer precursor with a nucieophilic group-containing cross-linking agent, the electrophilic group is a
succiniridylgiutarate (SG) group and the multi-arm polyimer precursor an 8-arm-15K-5G polyethylene glycol;
and the nucleophilic group-containing cross-linking agent is a trilysine or the polymer network comprises 8-

arm-polvethylene giycols being cross-linked including a group represented by the following formula
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wherain mis 2.

19, The travoprost sustained refease bicdegradable intracameral implant according to any one of the preceding
iterns, wherein the travoprost particles are a blend of particles made of
1) afirst type of particies 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 0,05 to less than about 0.5 di/g, such as from about 0.35 to about D.45 di/g, wherain the
first type of particles confains from about 40 wt.-% to about 50 wt.-%, such as from about 43 wt.-% to
about 45 wt.-% travoprost, based on the total mass of the first type of particles,

2)  asecond type of particles made of a mixure of travoprost and the bicdegradable polymer
consisting of a polylactide or pobvtactides having an acid end group and an inherent viscosity
specification ranging from about 0.5 o {ess 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 wt.-% to about 50
wi.-%, such as more than from about 45 wt.-% to about 47 wt.-% travoprost, based on the total mass
of the sacond type of particles,

3)  athird type of particles made of iravoprost and the biodegradable polymer consisting of a
polylactide or polviactides having an acid end group and an inherent viscosity spacification 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 contain from about 40 wt.-% to about 50 wi.-%, such as from about 41 wi.-% to about 43 wt.-
% travoprost, based on the fokal mass of the third typs of partidies, and

4)  afourth type of particles made of travoprost and the biocdegradable 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 to about 0.75 di/g, wherein the fourth
type of particles contains from about 40 wt.-% t© about 50 wi-%, based on the tobal mass of the fourth
type of particles.

such as wherein the blend contains, based on the total amount of blend, about 15 wi.-% to about 25 wt.-%
particles of the first type of particles and about 15 wt.-% to aboul 25 wi.-S parlicies of the second type of
particles and about 5 wt.-% to aboul 15% of particles of the third type of particles and about 40 wi.-% o
ahout 60 wi.-% of particles of tha fourth type of particles; or
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such as wherein about 15 wi.-% 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 parlicles and about 15 wt.-% to about 25 wi.-% of the total
amount of travoprest in the implant is present in the form of particles of the second type of particles and
about 5§ wt.-% to about 15 wt.-% of the fokal amount of travoprost in the implant is present in the form of
particies of the third type of particles and about 40 wt.-% 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 particies,

wherein optionally the polymer nebwork is formed by reaching an electrophilic group-containing muiti-arm-
polymer precursor with a nucleophilic group-containing cross-linking agent, the elactrophilic group is a
succinimidylazelate (SAZ) group, and the multi-arm polyrmer precursor is a 8-arm-15K-SAZ polvethylene
giycol; and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer network
contprises S-arm-polyethylena glycols being cross-linked including a group represented by the following

formula

wherein mis &,

A travoprost sustained release biodegradable intracameral implant according to any one of items 1 to 19 for
use in a method of treating intraccular pressure in a human subject with ocular hypertension and/or
glaucoma for 3 pericd 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.

The travoprost sustained release bicdegradable intracameral implant for use according to item 20, wherein
the treatment period is about 7 o about 8 months, or about 7 o about 9 months, or about 4 monihs, o
about 5 months, or about 6 months, or about 7 months, or about 8 months, or about 9 months and the
travoprost sustained release biodegradable implant provides treatment for about 7 to about 8 months, or
about 7 to about § months, or about 4 months, or about 5 months, or about & months, or about 7 months, or
shout 8 months, or about 9 months, respactively.

The travoprost sustained release bicdegradable intracameral implant for use according to Hem 20 or 21,
wherein
- ihe 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
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releasad per 70 days, from day 1 to day 84, whan measurad at 37°Cin PBS atapHof 7.2 to
7.4 under sink-conditions wherein the treatment period is about 3 fo about 6 nonths 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 3 mean absolute deviation of at most 5 %, based on the %-
amount released per 70 days, from day 1 to 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 about 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% 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 k0 7.4 under sink-conditions, wherein the freatment period is about & 10 about 9 months or
about 6 to about 12 months.

The travoprost sustained release bicdegradable infracameral implant for use according to any one of items 20
to 22, wherein the treatment period is about 3 o about 7 months or is about 4 to 7 months or is about 3 o
about 6 months or is about 3 to 4 months and the travoprost sustained release biodegradable implant
provides treatment for about 3 to 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 formed by reacting an alectrophilic group-
containing multi-arm-polymer precursor with a nucleophilic group-containing cross-inking agant, the
elecirophiiic group is a succinimidylglutarate (SG} group and the multi-arm polymer precursor an 8-arm-15K-
SG polyethyiena glycol; and the nucleophilic group-containing cross-linking agent is a trilysing and the
hydrogel dissolves within 2 to 4 months.,

The travoprost sustained release biodegradable inlracameral implant for use according 0 any one of tems 20
to 23, wherein the treatment period is about § to about ¢ months or about 6 to about 12 months and the
fravoprost sustained release biodegradable implant provides treatment for about S to 9 months or for about 6
o about 12 months, wherein 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 succinimidylarelate (SAZ) group, and the multi-arm polymer precursor is a 8-arm-15K-SAZ polyethylene
ghycol; and the nucleophilic group-containing cross-inking agent is a trilysine 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 traatiment period is about 3 to about & months or is about 3 to 4 months and the
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travoprost sustained release biodegradable implant provides treatment about 3 to about 6 months or for 3 to
4 months, wherein the travoprost particles are a blend of particles made of
1 a first type of travoprost particles made of a middure of fravoprost and the biodegradable
polymer consisting of a polvlactide or polylactides having an acid end group and an inherant
viscosity specification ranging from about 0.05 to less than about 8.5 di/g, such as from about 0.35
to about (.45 difg, wherein the first type of particies contains from about 40 wt.-% to about 50
wi,-%, such as from about 43 wit.-% to about 45 wh.-% travoprost, based on the total mass of the

2y

first type of parlicles; 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 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 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 wt.-% to about 47 wt.-%
travoprost, based on the {otal mass of the second type of particlas,

wherein the blend containg, based on the total amount of partides, about 35 wi.-% to about 55 wi.-%

particles of the first type of particles and about 35 wt.-% to about 55 wi.-% particles of the second type of

particles; or wherain about 35 wt.-% to about 55 wt.-% of the total amount of travoprost in the mplant is

present in the form of particles of the first type of particles and about 35 wt.-% fo about 55 wt.-% of the total
20 amount of travoprost in the implant s present in the form of particles of the second type of particles.

28. The travoprost sustained release bicdegradable intracameral implant for use according to any one of items 20
{0 25 wherein the freatment period is 4 o 7 months and the fravoprost sustained release biodegradable
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 polvlactide 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
3.45 di/g, wherein the first type of particles contains from about 40 wi.-% to about 5C wit.-%, such
30 as from about 43 wt.-% to about 45 wi.-% travoprost, based on the total mass of the first type of
particles,
2} a second bype of particles made of a mixture of travoprost and the biodegradable polymer
consisting of a polvlactide or polylactides having an adkd 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 fess than about 0.80 difg, wherein the second type of particle contains from about 40 wt.-% to
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about 50 wt.-%, such as more than from about 45 wit.-% to about 47 wh.-% travoprost, based on
the total mass of the second type of particles, and

3} a third typa 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 0.8 to about 1.7 di/g, such as ranging from about 0.8 to about 1.0
di/g, wherein the third type of parficles contains from about 40 wi.-% {0 about 50 wt.-%, such as
from about 41 wi.-% 1o about 43 wt.-% travoprost based on the total mass of the third type of

particies,

wherein the blend contains, based on the otal amount of particles, about 20 wi.-% to about 35 wt.-%
particles of the first type of particles and about 30 wt.-% to about 50 wt.-% particles of the second type of
particies and about 25 wit.-% to about 45 wi.-% of particles of the third type of particles; or wherein about
20 wi.-% 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 particles and about 30 wt.-% to about 50 wi.-% of the total amount of
travoprost in the implant is present in the form of particies of the second type of particles, and about 25
wi.-% ko about 45 wh.-% of the total amount of travoprost in the implant is present in the form of particles
of the third type of particles.

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 sustainad release biodegradable implant provides treatment for about 6 {0 12 months or for
about § to 9 months, wherein the travoprost particles are a blend of particles made of
1) a first type of particles made of a mbdure of fravoprost 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 to less than about G.5 di/g, such as from about 0.35 10 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 wt.-% to about 45 wt.-% travoprost, based on the total mass of the first type of
particles,
23 a second type of 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 0.5 o less than about 0.80 difg, 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 wt.-% to
about 50 wi.-%, such as more than from about 45 wi.-% 1o about 47 wi.-% travoprost, based on
the tolal mass of the second type of particles,
3} a third type of particles made of travoprost and the bicdegradabla polymar consisting of &
polviactide or polylactides having an acid end group and an inherent viscosily specification ranging
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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 contain from about 40 wi.-% to about 50 wh-%, such as from about 41 wi.-
% to about 43 wt.-% travoprost, based on the total mass of the third type of particles, and

43 a fourth type of particles made of travoprost and the biodegradable polymer consisting of
a 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 .55 to about 0.75 di/g,
wherain the fourth type of particles contains from about 40 wi.-% to about 50 wt.-%, such as from
about 41 wi.-% to about 43 wi.-% travoprost, based on the tofal mass of the fourth type of
particles,

wherein the blend contains, based on the total amount of particles, about 15 wt.-% to about 25 wt-%
particles of the first type of parficles and about 15 wi.-% 10 about 25 wt.-% particles of the second
fype of particles and about 5 wi.-% to about 15% of particles of the third type of particles and about
40 wt.-% to aboul 60 wi.-S% of particies of the fourth type of particies; or wherein about 15 wi-% to
about 25 wt.-% of the total amount of travoprost in the implant is present in the form of particies of
the first type of particies and about 15 wh.-% 1o about 25 wi.-% of the total amount of travoprost in
the implant is present in the form of particies of the second type of particles and about S wh-% o
about 15 wt.-% of the total amount of travoprost in the implant is presant in the form of partices of
the third type of particles and about 40 wt.-%% 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 particles.

The travoprost sustained release bicdegradable intracameral implant for use according to any of items 20 to
23, wharein the treabment pericd is aboul 3 to about 6 months or is about 3 fo 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
fravoprost release ranging from about 300 to about 500 ng/week with a standard deviation ranging from
100 to 200 ng/week, wherein the average travoprost ralease is based on the weakly travoprost release
values between days 7 to 84 excluding post dose day 1 burst when measured at 37°C in PBS ata pH of 7.2
to 7.4 under sink-conditions; or wharain the weekly travoprost release ranges from about 10 to about 700
ng, when measured in a time inferval between days 7 to 84 excluding post dose day 1 burst when

measured at 37°C in PES 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 items 20 to
23, wherein the treatment period is about 3 to about 7 months or is about 4 t© 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 releasa ranging from about 800 to sbout 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 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 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 measurad at 37°C
in PBS at a2 pH of 7.2 t0 7.4 under sink-conditions,

The travoprost sustained release biodegradable intracameral implant for use according to any of items 20 to
22 or 24, wherein the treatment period is about 5 to about ¢ months or about 6 to about 12 months, the
implant conkains a dose of about 15 ug of travoprost, 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 {0 250 ng/week, wherein 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°Cin PRS atapHof 7210 7.4
under sink conditions; or wherein the weekly travoprost release ranges from about 100 o about 1500 ng,
when measured in a time interval between days 7 to 119 excluding post dose day 1 burst; when measurad
at 37°C In PBS at & pH of 7.2 10 7.2 under sink conditions,

The travoprost sustained release bindegradable intracameral implant for use according 1o any of kems 20 to
22 or 24, wherein the treatment period is about 6 to about 9 months or about § to about 12 months, the
inplant contains a dose of about 26 pg of travoprost, and wherein the implant bas an in vitro 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 basad on the weekly travoprost release values
between days 7 to 119 excluding post dose day 1 burst when measured at 37°CinPBS atapHof 7210 7.4
under sink-conditions; or wherain the weekly travoprost release ranges from about 100 to about 2000 ng,
when measured in a time interval between days 7 1o 1198 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 © any of tems 20 to
31, wherein the treatment is continued after said treatment period ranging from about 1 to about 12
months or from about 3 to about & months by repeating said treatment.

The travoprost sustained release bicdegradable intracameral implant for use according to item 32, whereain
the first treatment period s about 3 to about 4 months with a travoprost sustained release biodegradable
implant providing treatment for about 3 to about 4 months, and the treatment continues with a treatment
pericd of about 6 ko about 12 months with a travoprost sustained release bicdegradable implant providing
treatment for about & fo about 12 months.
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Claims

An intracameral implant comprising:
- a biodegradable hydrogel, wherein the hydrogel comprises a polymer network comprising one
or more units of polvatkylene glycol, and travoprost particles,
- the travoprost particles being in the form of travoprost intermied with a bisdegradable
polymer, and
- the travoprost particles being dispersed within the hydrogel.

The intracameral implant according to claim 1, wherain the implant has a length of about 1.00 mmto
about 2.50 mm and a diameter of not more than 0.30 mm in its dried state,

Tha intracameral implant according to claim T or 2, wharein the implant has a diameter of less than 0.50
mm after 24 hours of hydration in vitro in phosphate-buffered saline at a pH of 7.4 at 37 °C.

The intracameral implant according to claim 3, wherain the implant has a diameter ranging from about
$.30 mm to 0.49 mm, or from about 0.40 mm to about G.49 mm, after 24 hours of hydration in vitro in
phosphate-buffered saline at a pH of 7.4 at 37 °C.

The intracameral implant according to any one of claims 1 1o 4, wherein a ratio of the diameter of the
implant 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,

The intracameral implant according to any one of the preceding claims, wherein the implant contains a

dose of about 2 g to about 30 ug of travoprost

The intracameral implant according to any one of the preceding claims, wherein the biodegradable
polymer comprises a polvlactide.

The intracameral implant according to any one of the preceding claims, whereain the hydrogel comprises a
polymer network comprising one or more units of polvethylene glycol,

The intracameral implant according to any one of the preceding claims, wherein the implant is in the form
of a fiber,

Tha intracameral implant according to any one of the preceding claims, wherein the implant has a total
weight of about 20 ug to about 110 pg, or of about 30 yg to about 105 yg in its dried state.

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
simutlated physiclogical sink conditions in 50 mb of 1x PBS, 0.5% castor oll, 0.01% sodium fluoride buffer
at pH 7.2-7.4 at 37 °C.
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The intracameral implant according to any one of the preceding claims, wherein the total mass of the
bicdegradabie polymer in the implant is less than 34 ug, less than 30 ug, less than 20 ug, or less than 10
Mg,

The intracameral implant according to any one of the preceding claims, wherein the travoprost in the
implant is less than 25 yg, or less than 20 ug, or less than 10 pg.

The intracameral implant according to any one of the preceding claims, wherein the total mass of the
implant is less than 103 pg, less than 80 ug or less than 50 yg in its dried state.

The intracameral implant according to any one of the preceding claims, wherein the travoprost particles
have a diamater ranging from 1 to 100 pm, 20 to 75 um, 20 to 106 ym, or 20 to 55 ym determined by
sieving or have an average diameter ranging from 1 to 100 pm, 2010 75 um, 20t0 106 pm, or 2010 55
um determined by laser diffraction,

The intracameral implant according to any one of the preceding claims, wherein the polymer natwork is
formed by reacting an slectrophilic group-containing multi-arm-polymer precursor with a nucieophilic
group-containing cross-linking agent, the elactrophilic group is selected from the group consisting of a
succinimidyiglutarate {8G) group and a succinimidylazelate (SAZ) group, and the multi-arm polymer
precursor is selected from the group consisting of 8-arm-151-5G polyethylene glycol or 8-arm-15K-SAZ
polyathylene giveol; and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer
network comprises an 8-arm-polyethylene glycols being cross-linked including a group represented by the
following formula

Q
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wherein mis 2 or 6,

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 selected from the group consisting of

1 a first type of travoprost particles made of a mixture of:

- travoprost and

- a biodegradable polymer consisting of & polylactide or polylactides 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 w about 0.45 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 wt.-% travoprost, based on the total mass of the first type of particles;

2} a second type of travoprost particies made of a mixture of

- travoprost and
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- a biodegradable polymer consisting of a polylactide or polylactides having an acid end group and an
inharent viscosity specification ranging from about 0.5 o less than about 0.80 di/g, such as ranging from
about 0.6 to less than about .80 difyg,

such as wherein the second type of particles contains from about 40 wi.-% Lo about 50 wt.-%, such as
from more than about 45 wi.-% to about 47 wt.-% travoprost, based on the total mass of the second type
of particles;

3 a third type of travoprost particles made of a mibdure of:

- travoprost and

- a hiodegradable polymer consisting of a polylactide or polylactides having an acid end group and an
inharent viscosity specification ranging from about 0.8 o about 1.7 di/g, such as ranging from about 0.8
to about 1.0 dijg,

such as wherein the third type of particles contains from about 40 wit.-% o about 50 wt.-%, such as from
about 41 wt.-% to about 43 wt.-% travoprost based on the total mass of third type of particles;

43 a fourth type of travoprost particles made of a mixture of:

- travoprost and

- a biodegradable polymer consisting of a polviactide 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 .55
to about 0.75 difg,

such as wherein the fourth type of particles contains from about 40 wt.-% to about 50 wt.-%, such as
from about 41 wt.-% to about 43 wt.-% travoprost based on the total mass of the fourth type of particles.

The intracameral implant according to any one of preceding claims, wherein the travoprost particles a
biend of particles made of

- a first type of travoprost 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 wt.-% travoprost, based on the total mass of the first type of particies; and

- asecond type of travoprost particles made of a mixture of travoprost and the bindegradable
polymer consisting of a polylactide or polvlactides having an acid end group and an inherent viscosity
specification ranging from about 8.5 1o less than about §.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 wt.-% o about 50 wi.-
%, such as more than from about 45 wt.-5% to about 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 biend, about 35 wi.-% to about 55
wt.-% particles of the first type of particles and about 35 wi.-% to about 55 wt.-% particles 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.-% to 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,
wherain 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-SG polyethylene
giveol: and the nucleophilic group-containing cross-linking agent is a trilysing, or the polymer network
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comprises an 8-arm-polyethyiene glycols being cross-linked including a group represented by the following
formuia

O

%A&i el

O

wherain mis 2.

19, The intracameral implant according to any one of the preceding claims, wherein the travoprost particles
are a blend of particles made of
- a first type of particles made of a midure 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 difg, such as from about .35 to
about 0.45 difg, wherein the first type of particles contains from about 40 wi.-% to about 50
wit.-%, such as from about 43 wi.-% to about 45 wt.-% travoprost, based on the total mass of
the first type of particles,

- asecond type of travoprost particles made of @ midure 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 0.5 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 particie contains from
about 40 wt.-% to about 50 wt.-%, such as more than from about 45 wt.-% to about 47 wi-%
fravoprost, based on the total mass of the second typa of particles, and

- athird type of ravoprost particles made of a mixture of ravoprost and the biodagradable
polymer consisting of a polviactide or polviactides having an acid end group and an inherent
viscasity specification ranging from about 0.8 to about 1.7 difg, such as ranging from about 0.8
o about 1.0 difg, wherein the third type of partickes contains from about 40 wit.-% 1o about 50
wi.-%, such as from about 41 wt.-% to about 43 wi.-% travoprost, based on the total mass of
the third type of particles,

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

such as wherein about 20 wi.-% 1o 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.-% to 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 wi.-% to about 45 wi.-% of the total amount of travoprost in the implant is present in the
form of particies of the third type of particles,

wherein optionally the polymer network s 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-a3rm-15K-SG polysthylene
giveol; and the nucleophilic group-containing cross-linking agent is a trilysing or the polymer network
comprisas an 8-arm-polyethviene glycols being cross-linked including a group represented by the following
formusia
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wherein mis 2.

The intracameral implant according to any one of the preceding claims, wherein the travoprost particles
are a blend of particles made of

- g 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 o 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
wt.-% travoprost, based on the total mass of the first type of particies,

- a sexond type of particles made of a mixture of travoprost and the biodegradable polymer consisting of
a polylactide 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 to 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 wt.-% to about 47 wi.-% travoprost, basad on the total mass of the second typa of
particles,

- a third type of particles made 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 8.8 to
about 1.7 difg, such as ranging from about 0.8 to about 1.0 difg, wherein the third type of particles
contain from about 40 wt.-% to about 50 wi.-%, such as from about 41 wi.-% o about 43 wt.-%
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
o polylactides having an aster end group and an inherent viscosity specification ranging from about .05
to about 1.7 difg, such as ranging from about 0.55 o about 0.75 di/g, wherein the fourth type of particles
cortains from about 40 wit.-% to about 50 wt.-% 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.-% to about 25 wi.-
% particies of the first type of particies and about 15 wi.-% o about 25 wi.-% particies of the second
type of particles and about 5 wt.-% to about 15% of particles of the third type of particles and about 40
wt.-% {0 about 60 wit.-% of particles of the fourth type of particles; or

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

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
succinimidylazalate {SAZ) group, and the muiti-arm polymer precursor is a8 8-arm-15K-5AZ polyethylene

178



22.

23.

24,

25.

WO 2021/158968 PCT/US2021/016889

ghyool: and the nucleophilic group-containing cross-linking agent is a trilysine, or the polymer netwark
comprises an 8-arm-polyethyiena glycols being cross-linked including a group represented by the Tollowing
formula

wherein mis 6.

A method of treating intraocular 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 fo about 9 months with one
single intracameral implant according to any one of claims 1 to 20 per eve in need of freating.

An intracameral implant according to any one of claims 1 to 20 for use in @ method of treating intraocular
pressure in @ human subject with ocular hypertension and/or glaucoma for a period ranging from about 1
to about 24 months such as from about 3 o about 9 months with one single intracameral implant per eye
in nead of treating.

Travoprost particles made of a mbdure oft
- Travoprost and

- a hiodegradable 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 wit.-% o about 50 wt.-%, such as from about 43 wt.-% to
about 45 wt.-% travoprost based on the total mass of the mixture.

Travoprost particles made of a mbdure of:
- Travoprost and
- a biodegradable polymer consisting of a polylactides having an acid end group and an inherent
viscosity specification ranging from about 0.5 to less than about §.80 di/g, such as ranging

from about 0.6 to less than about §.80 di/g,

wherein the mixture contains from about 40 wit.-% o about 50 wi.-%, such as more than from

about 45 wi.-% to about 47 wt.-% travoprost based on the tolal mass of the mixture.

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
viscasity specification ranging from about 0.8 to about 1.7 difg, such as ranging from about 0.8
o about 1.6 difg,

wherein the mixture contains from about 40 wt.-% to about 50 wt.-%%, such as from about 41 wi.-
% to about 43 wi.-% travoprost based on the total mass of the mixure.

Travoprost particles made of a mixture 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 difg, such as ranging from about
0.55 to about 0.75 di/g,

wherein the mixture contains from about 40 wt.-% o about 50 wi.-%, such as from about 41 wt.-
% to about 43 wi.-% travoprost based on the total mass of the mbdure.

A multiplicity of travoprost particles being formed from a blend of particles of claims 23 to 25, such as
based on the total amount of particles about 15 to about 25 wt.-% particles of claim 23 and about 1510
about 25 wi.-% particles of claim 24 and about 5 to about 15% of particies of claim 25 and about 40 o
about 60 wt.-% of particies of claim 26; or whereln about 15 wi.-% to about 25 wi-% of the total amount
of travoprost is present 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 wit.-% to about 15
wt.-% of the total amount of travoprost is present in the form of particles of claim 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.

& multiplicity of travoprost particles being formed from a blend of particles of claims 23 to 25, such based
on the total amount of particles as about 20 1 about 35 wt.-% particles of claim 23 and about 30 o about
50 wt.-% particles of claim 24 and about 25 o about 45 wi.-% of particies of claim 25; or wherein about
20 wt.-% 1o about 35 wi.-% of the total amount of travoprost is present in the form of particles of claim
23 and about 30 wt.-% to about 50 wit.-% of the total amount of travoprost is present in the form of
particles of claim 24, and about 25 wi.-% to about 45 wt.-% of the fotal amount of travoprost is present

in the form of particles of ciaim 25,

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 35 to
about 55 wt.-% particies of claim 24; or wherein about 35 wt.-% 1o about 55 wi.-% of the total amount of
travoprost is present 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,

A multiplicity of travoprost particles being formed from a blend of particles, the particies consisting of a
mixture of;

- {ravoprost;

- & biodegradable polymer consisting of polylactides having an acid end group, and
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- optionatly other pharmaceutically acceptable residual amounts of manufacturing components.
An intracameral implant including
- a muitiplicity of travoprost particles according to any one of claims 27 16 29; and
- a biodegradable hydrogel,
wherein the multiplicity of travoprost particies are dispersad within the hydrogel.
An intracameral implant including
- a bindegradabie hydrogel and travoprost particles,
- tha fravoprost particles being in the form of fravoprost intermbed with a polylactide,

- the travoprost particles being dispersed within the hydrogel, wherein the hydrogel comprises a polymer
network being formed by reacting a 8-arm-15K-5G or 8-arm-15K-5AZ polysthyiene glycol each having a
mass average molecilar weight of 15,000:10% Daltons with trilysine acetate; or the polymer network
comprises an &-arm-polyethyiene glycols being cross-linked including a group represented by the following

formula

Q

wherein mis 2 or 6.
A method of manufacturing an intracameral implant, the method comprising the steps of:

E) preparing travoprost particles being in the form of travoprost intermixed with a biodegradable

polymer,
=)} preparing a precursor mixture containing hydroge! precursors and the travoprost particles,

9} cross-iinking the precursor mixture using a cross-finker to form a polymer network and to obtain a
hydrogel mixture comprising the polymer netwark, and

d) drying the hydrogel midure to provide the intracameral implant.

Anintracameral impiant obtainabie by the method according fo claim 33.

A syringe for intracameral injection including the intracameral implant according to any one of claims 1 {o
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

API 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 APL containing implant in nead of such treatment,
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