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herein. Nintedanib can be used alone or in combination with an anti-metabolite drug in a topical or implant eye formulation.
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COMPOSITIONS AND METHODS OF USING NINTEDANIB FOR
IMPROVING GLAUCOMA SURGERY SUCCESS

CLAIM OF PRIORITY
This application claims the benefit of U.S. Provisional Patent Application
Serial No. 62/344,878, filed on June 02, 2016, and U.S. Provisional Patent
Application Serial No. 62/344,870, filed on June 02, 2016, the entire contents of each

are hereby incorporated by reference.

TECHNICAL FIELD
The present disclosure relates to ocular compositions comprising nintedanib

and methods of use thereof for improving the success rate of glaucoma surgery.

BACKGROUND

Glaucoma refers to a group of eye conditions that damage the optic nerve,
which is often caused by an abnormally high pressure in the eye. One way to reduce
pressure in an eye with glaucoma is to surgically create a drain in the eye. This type of
surgery is called a glaucoma filtration surgery, e.g., trabeculectomy. In glaucoma
surgery, a piece of tissue in the drainage angle of the eve is removed, creating an
opening. This new opening creates a drain, allowing fluid to drain out of the eye.
The eye pressure is reduced because fluid can now drain with relative ease through
the new opening through the new opening into a reservoir (bleb) underneath the
conjunctiva. The fluid is then absorbed by the body.

As a result of glaucoma filtration surgery, scarring and fibrosis can develop at
the surgical site. The scarring and fibrosis often results in a gradual reduction of
filtration and loss of control of intraocular pressure. Excess fibrosis is a key factor
leading to scar formation and the failure of glaucoma filtration surgery. Current

treatments for reducing the failure are still inadequate and need improvements.

SUMMARY
In certain aspects, the disclosure provides a method for improving the success
rate of glaucoma surgery (e.g., glaucoma filtration surgery) by administering

nintedanib to the eye of a subject in need of such treatment. One aspect features a
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method for adjunctive treatment associated with glaucoma filtration surgery in a
subject comprising administering to a subject in need thereof an effective amount of a
composition comprising nintedanib or a pharmaceutically acceptable salt thereof. The
method improves the success rate of glaucoma surgery. Glaucoma surgery includes,
for example, the classic trabeculectomy method, or a method selected from the group
consisting of Trabectome, Gonioscopy-assisted transluminal trabeculectomy, Excimer
laser trabeculostomy, and Endoscopic cyclophotocoagulation. The glaucoma surgery
performed may also be for implantation of an ocular filtration device, wherein the
ocular filtration device is an ocular stent. For example, the ocular filtration device
may be selected from the group consisting of an iStent, Hydrus and CyPass
microstent.

In some aspects of the methods disclosed herein, the amount of nintedanib
administered to the subject is effective to extend the duration of lower IOP, increase
either the absolute success rate or the qualified success rate for at least 10 days, at
least 90 days, at least 365 days, at least 750 days, or at least 3650 days following
surgery; or wherein the amount of nintedanib administered is effective to prolong bleb
survival.

In some aspects, the nintedanib composition is administered in the form of
topical ocular formulation (e.g., a topical eye drop) or implant. In some examples, the
nintedanib is in a topical ocular formulation administered topically to the affected eye.
In certain aspect, the concentration of nintedanib in the formulation is from 0.001% to
10% by weight or by volume the total amount of composition. In certain aspect, the
topical ocular formulation is a solution, a suspension or an emulsion. In another
aspect, nintedanib is in an implant or semi-solid sustained release formulation injected
into the affected eye. In certain aspect, the amount of nintedanib in the implant is
from 1 pg to 100 mg.

In certain aspect, the disclosed methods are performed by the combination of
nintedanib and an antimetabolite drug. The antimetabolite drug can be, but not limited
to, Mitomycin C, 5-Fluorouracil, Floxuridine, Cytarabine, 6-Azauracil, Azathioprine,
Methotrexate, My cophenolate Mofetil, and Thiotepa.

In another aspect, the disclosed methods reduce scar formation in glaucoma
surgery by attenuating abnormal vascularity and fibrosis at the surgical site. In certain
aspect, the disclosed methods are performed before operation, in conjunction with

operation or after operation, to reduce failure in glaucoma surgery. Thus, in some
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aspects, the amount of nintedanib administered is effective to reduce scar formation at
the site of the surgery; In some aspects, the amount nintedanib administered is
effective to extend the duration of lower IOP for at least 10 days, at least 365 days, or
at least 3650 days following surgery. In some aspects, the amount of nintedanib
administered is effective to prolong bleb survival

As used herein, the term “one or more” includes at least one, more suitably,
one, two, three, four, five, ten, twenty, fifty, one-hundred, five-hundred, etc., of the
item to which “one or more” refers

The term “subject” refers to an animal or human, or to one or more cells
derived from an animal or human. Preferably, the subject is a human. Subjects can
also include non-human primates. A human subject can be known as a patient.

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. Methods and materials are described herein for use in
the present invention; other suitable methods and materials known in the art can also
be used. The materials, methods, and examples are illustrative only and not intended
to be limiting. All publications, patent applications, patents, sequences, database
entries, and other references mentioned herein are incorporated by reference in their
entirety. In case of conflict, the present specification, including definitions, will
control.

Other features and advantages of the invention will be apparent from the

following detailed description and figures, and from the claims.

DESCRIPTION OF DRAWINGS

Figure 1 is a flow chart demonstrating an exemplary mechanism to reduce
excess scar formation and to improve the success rate of glaucoma surgery.

Figure 2 is a graph showing bleb survival following glaucoma filtration
surgery in a rabbit model.

Figure 3 is a graph showing intraocular pressure (IOP) following glaucoma
filtration surgery in a rabbit model.

Figure 4 is a graph showing absolute success of glaucoma filtration surgery in

a clinical study according to the methods disclosed herein.

DETAILED DESCRIPTION

3
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Glaucoma is a group of diseases that are characterized by the death of retinal
ganglion cells (“RGCs”), specific visual field loss, and optic nerve atrophy.

Glaucoma is a leading cause of blindness in the world. A variety of treatment options,
effective to reduce intraocular pressure (“IOP”), are available to control, and, perhaps,
to slow, the progression of the disease. Treatment options include, for example,
pharmaceutical therapy (i.e., [OP-lowering drugs), laser eye surgery, and/or
conventional surgical methods, such as glaucoma filtration surgery (or also known as
filtering surgery or trabeculectomy).

Despite the wide usage of topical IOP-lowering drugs in the developed
countries, glaucoma surgery is still commonly practiced in other parts of the world,
especially for closed-angle glaucoma. Glaucoma surgery has the advantage of low
cost over time and doesn’t have to deal with compliance issues associated with topical
eye drops that need multiple applications per day. The traditional glaucoma filtration
surgery and trabeculectomy have high failure rate (Schlunck et al. Exp Eye Res. 2016;
142:76-82) and methods of implanting an ocular filtration device, e.g., a glaucoma
drainage device, also have long term failure problems (Amoozgar et al. Curr Opin
Ophthalmol. 2016;27(2):164-9). The failures are due to excessive postoperative
wound healing with subsequent fibrosis and scar formation that obstruct drainage.
The damage to tissue by surgery often induces pro-inflammation and pro-fibrogenic
factors that lead to abnormal extracellular matrix change and fibrosis. Myofibroblast
hyper-proliferation induced by these factors subsequently causes excessive fibrosis
and scar formation.

The antimetabolite drug, Mitomycin C (MMC) has been administered during
or after glaucoma surgery as an anti-scaring agent. Another antimetabolite drug, 5-
fluorouracil (5-FU), is also used mainly by local injection during follow-up (Schlunck
et al. Exp Eye Res. 2016; 142:76-82). These antimetabolite drugs work by blocking
fast proliferating fibroblasts. Their activities are not selective and are known to cause
side effects. For example, the anti-cell division activity sometimes causes bleb
leakage post-surgery. Better postoperative management of glaucoma surgery is still an
unmet medical need.

Due to the multi-factorial causes of scar formation following glaucoma
surgery, targeting any single pathway alone may not be sufficient to improve surgery
success. The present disclosure improves glaucoma surgery success by administering

to the eye a composition with the following key attributes: 1) the composition will
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inhibit several important pathological pathways simultaneously and these pathways
are disclosed below; 2) the composition utilizes small molecule drug(s) as opposed to
antibody drugs to achieve more efficient drug delivery to the target tissue; 3) the
composition is a topical formulation in the form of either an eye drop or implant for
convenient and consistent drug delivery to the site of surgery; and 4) the composition
contains nintedanib, which can be used in combination with an antimetabolite drug to
achieve additive or synergistic effect in improving the success of glaucoma filtration
surgery.

The disclosure provides a method of using a topical formulation (e.g., topical
eye drop, implant) comprising nintedanib, before, during or after surgery. Nintedanib
meets the requirement of inhibiting vascular endothelial growth factor (“VEGF™)
receptors (“VEGFR”) 1-3, platelet-derived growth factor receptor (“PDGFR”) -a and
-p and fibroblast growth factor receptor 2 (“FGFR2”) to achieve the needed efficacy.

Without being bound to theory, it is understood that it is important to inhibit
all VEGFR members is critical because of the need to block placental growth factor
(“PIGF”) in addition to VEGF. PIGF only acts on pathologic angiogenesis and
inflammation and contributes more to the problems associated with glaucoma surgery
(Van Bergen et al. J Cell Mol Med. 2013; 17(12):1632-43). For glaucoma filtration
surgery, the disclosed methods also inhibit FGFR2 due to its function in scar
formation. The topical formulation disclosed herein allows for convenient treatment
before, during and after surgery. The mechanism for improving glaucoma surgery
success rate provided by the present disclosure is summarized in Figure 1, which
shows that nintedanib, in a suitable ocular formulation, would simultaneously block
signal pathways of the key pathogenic factors involved in excess wound healing,
including PIGF, VEGF, PDGF, FGF, and would enhance the success of glaucoma
surgery by reducing scar formation.

As used herein, the term “improving glaucoma surgery success” means
extending the duration of reduced (i.e., lower) IOP for a period of at least 10 days, at
least 90 days, at least 365 days, at least 750 days, or at least 3650 days) following
surgery, an increase of IOP-reduction percentage comparing to the pre-surgical
baseline over a given period of time (e.g., at least 10 days, at least 90 days, at least
365 days, at least 750 days, or at least 3650 days) after surgery, increase of the

absolute (also known as complete) success rate (defined as percent of patients kept
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within normal IOP range with reduced IOP in relation to the baseline without any
glaucoma medication) over a given period of time, increase of qualified success rate
(defined as percent of patients kept within normal IOP range with reduced IOP in
relation to the baseline with the help of glaucoma medications) over certain period of
time (e.g., at least 10 days, at least 90 days, at least 365 days, at least 750 days, or at
least 3650 days), improvement of the bleb grade and survival over certain period of
time (e.g., at least 10 days, at least 90 days, at least 365 days, at least 750 days, or at
least 3650 days).

As used herein, “normal IOP” or “normal IOP range” refers to intraocular
pressure in the human eye of between about 5 mm Hg to about 22 mm Hg, or about
10 mm Hg to about 21 mm Hg.

The terms “treatment”, “treating”, “treat” and the like are used herein to
generally refer to obtaining a desired pharmacologic and/or physiologic effect. The
effect can be prophylactic in terms of completely or partially preventing a disease or
symptom(s) thereof and/or may be therapeutic in terms of a partial or complete
stabilization or cure for a disease and/or adverse effect attributable to the disease. The
term “treatment” encompasses any treatment of a disease in a mammal, particularly a
human, and includes: (a) preventing the disease and/or symptom(s) from occurring in
a subject who may be predisposed to the disease or symptom but has not vet been
diagnosed as having it; (b) inhibiting the disease and/or symptom(s), i.e., arresting
their development; or (¢) relieving the disease symptom(s), i.e., causing regression of
the disease and/or symptom(s). Those in need of treatment include those already
inflicted (e.g., those with high IOP, those with an infection, etc.) as well as those in
which prevention is desired (e.g., those with increased susceptibility to glaucoma,
those suspected of having high IOP, etc.).

Nintedanib {Methyl (3Z)-3-{[(4-{methyl|(4-methylpiperazin-1-yl) acetyl]
amino} phenyl)amino] (phenyl)methylidene}-2-ox0-2,3-dihydro-1H-indole-6-
carboxylate}is a kinase inhibitor as described herein. Nintedanib inhibits primarily
receptor tyrosine kinases including, for example vascular endothelial growth factor
receptor (VEGFR 1-3), platelet-derived growth factor receptor (PDGFR a and p),
fibroblast growth factor receptor (FGFR 1-4).

Formulations and Dosing Regimen
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The methods described herein include the manufacture and use of
pharmaceutical compositions, which include compounds identified by a method
described herein as active ingredients. Also included are the pharmaceutical
compositions themselves.

Pharmaceutical compositions typically include pharmaceutically acceptable
excipients. As used herein the language “‘pharmaceutically acceptable excipient” or
“pharmaceutically acceptable carrier” includes saline, solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,
and the like, compatible with pharmaceutical administration.

The phrase "pharmaceutically acceptable salt" as used herein means those salts
of a compound of interest that are safe and effective for administration to a mammal
and that possess the desired biological activity. Pharmaceutically acceptable acid salts
include, but are not limited to hydrochloride, hydrobromide, hydroiodide, nitrate,
sulfate, bisulfate, phosphate, acid phosphate, I 0 isonicotinate, carbonate, bicarbonate,
acetate, lactate, salicylate, citrate, tartrate, propionate, butyrate, pyruvate, oxalate,
malonate, pantothenate, bitartarte, ascorbate, succinate, maleate, gentisinate,
fumarate, gluconate, glucaronate, saccharate, formate, benzoate, glutamate,
methanesulfonate, thanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
(i.e., I, I'methylene-bis-(2-hydroxy-3-naphthoate )) salts. Suitable base salts include,
but are not limited to, 15 aluminum, calcium, lithium, magnesium, potassium, sodium,
zinc, bismuth, and diethanolamine salts.

Methods of formulating suitable pharmaceutical compositions are known in
the art, see, e.g., Remington: The Science and Practice of Pharmacy, 21st ed., 2005;
and the books in the series Drugs and the Pharmaceutical Sciences: a Series of
Textbooks and Monographs (Dekker, NY). For example, solutions, suspensions, ,
creams, ointments, Gels, gel-forming liquid, suspension containing liposomes or
micelles, spray orformulation, or emulsions used for ophthalmic application can
include the following components: a sterile diluent such as water for injection, saline
solution, fixed oils, polyethylene glycols, glycerin, propylene glycol or other synthetic
solvents; antibacterial agents; antioxidants; chelating agents; buffers such as acetates,
citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The pH can be adjusted with acids or bases, such as hydrochloric

acid or sodium hydroxide.
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Pharmaceutical compositions suitable for injectable use can include sterile
aqueous solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. It should be
stable under the conditions of manufacture and storage and must be preserved against
the contaminating action of microorganisms such as bacteria and fungi. The carrier
can be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(for example, glycerol, propylene glycol, and liquid polyetheylene glycol, and the
like), and suitable mixtures thereof. The proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use of surfactants. Prevention of the
action of microorganisms can be achieved by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and
the like. In many cases, it will be preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, and sodium chloride in the
composition. Prolonged absorption of the injectable compositions can be brought
about by including in the composition an agent that delays absorption, for example,
aluminum monostearate and gelatin.

Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination
of ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the active compound into a
sterile vehicle, which contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying, which yield a powder of the active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution thereof.

In one embodiment, the therapeutic compounds are prepared with carriers that
will protect the therapeutic compounds against rapid elimination from the body, such
as a controlled release formulation, including implants and microencapsulated
delivery systems. Biodegradable, biocompatible polymers can be used, such as
ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters,
and polylactic acid. Such formulations can be prepared using standard techniques, or

obtained commercially.
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The pharmaceutical compositions can be included in a container, pack, or
dispenser together with instructions for administration.

Compositions and formulations of nintedanib, can be administered topically
(e.g., as atopical ocular formulation) or as an injection of semi-solid formulation or
solid implant, or by any other suitable methods known in the art. While it is possible
to use the agent disclosed herein for therapy as is, it may be preferable to administer
the agent as a pharmaceutical formulation, e.g., in admixture with a suitable
pharmaceutical excipient, diluent, or carrier selected with regard to the intended route
of administration and standard pharmaceutical practice. Pharmaceutical formulations
include at least one active compound, in association with a pharmaceutically
acceptable excipient, diluent, and/or carrier.

The pharmaceutical composition disclosed herein may include a
“therapeutically effective amount” of an agent described herein. Such effective
amounts can be determined based on the effect of the administered agent, or the
combinatorial effect of agents if more than one agent is used. A therapeutically
effective amount of an agent may also vary according to factors such as the disease
state, age, sex, and weight of the individual, and the ability of the compound to elicit a
desired response in the individual, e.g., amelioration of at least one disorder parameter
or amelioration of at least one symptom of the disorder. A therapeutically effective
amount is also one in which any toxic or detrimental effects of the composition are
outweighed by the therapeutically beneficial effects.

Effective doses of the compositions of the present disclosure, for the treatment
of conditions vary depending upon many different factors, including means of
administration, target site, physiological state of the subject, whether the subject is
human or an animal, other medications administered, and whether treatment is
prophylactic or therapeutic. Treatment dosages can be titrated using routine methods
known to those of skill in the art to optimize safety and efficacy.

In some instances, the topical ocular formulation is a solution, a suspension, ,
creams, ointments, gels, gel-forming liquid, suspension containing liposomes or
micelles, spray formulation, or an emulsion. In some cases, the topical ocular
formulation also includes one or more pharmaceutically acceptable excipients
selected from stabilizers, surfactants, polymer base carriers, gelling agents, organic
co-solvents, pH active components, osmotic active components and with or without

preservatives. In some cases, the sustained release semi-solid formulation, sustained
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release solid formulation or ocular implant is injected into the affected eye. In some
embodiments, the sustained release semi-solid formulation, sustained release solid
formulation or ocular implant further comprises a pharmaceutically acceptable
excipient. In some cases, the sustained release semi-solid formulation, sustained
release solid formulation or ocular implant includes a multikinase inhibitor, the
antimetabolite, or combination thereof; and a biodegradable polymer selected from
polylactic acid (PLA), polyglycolic acid (PLGA) and polylactic acid polyglycolic acid
copolymers.

Administration of a composition or formulation can be once a day, twice a
day, three times a day, four times a day or more often. Frequency may be decreased
during a treatment maintenance phase of the treatment, e.g., once every second or
third day instead of every day or twice a day. The dose and the administration
frequency can be adjusted based on the judgment of the treating physician, for
example, taking into account the clinical signs, pathological signs and clinical and
subclinical symptoms of a disease of the conditions treated with the present methods,
as well as the patient's clinical history.

It will be appreciated that the amount of an agent disclosed herein required for
use in treatment will vary with the route of administration, the nature of the condition
for which treatment is required, and the age, body weight and condition of the patient,
and will be ultimately at the discretion of the attendant physician. Compositions will
typically contain an effective amount of nintedanib. Preliminary doses can be
determined according to animal tests, and the scaling of dosages for human
administration can be performed according to art-accepted practices.

Length of treatment, i.e., number of days, will be readily determined by a
physician treating the subject; however, the number of days of treatment may range
from about 1 day to about 365 days. As provided by the present methods, the efficacy
of treatment can be monitored during the course of treatment to determine whether the
treatment has been successful, or whether additional (or modified) treatment is
necessary.

Dosage, toxicity and therapeutic efficacy of the therapeutic compounds can be
determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., for determining the LD50 (the dose lethal to 50% of the population) and
the ED50 (the dose therapeutically effective in 50% of the population). Dosage forms

for nintedanib can be readily determined by the ordinarily skilled artisan, and can e.g.,
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be obtained in animal models and in clinical studies reported in the literatures, for
determining dosage, safety and efficacy according to standard methods known in the
art. The exact formulation, route of administration and dosage can be chosen by the
individual physician in view of the patient's condition.

Compositions for use in the present methods may include nintedanib at a
concentration of 0.001% to 10% by weight or by volume the total amount of
composition. For example, an aqueous composition comprises 0.001%, 0.01%, 0.1%,
0.5%, 1.0%, 1.5%, 2.0%, 5.0% or up to 10% nintedanib.

As will be familiar to those skilled in the art, administration to the eye of an
aqueous solution may be in the form of “drop” or number of drops (e.g. of nintedanib
solution) from a dropper or pipette or other dedicated sterile devices. Such drops will
typically be up to 50 microliters in volume, but maybe smaller e.g. less than 10

microliters.

EXAMPLES
The invention is further described in the following examples, which do not

limit the scope of the invention described in the claims.

Example 1: Rabbit Glaucoma Surgery Model.

The rabbit glaucoma surgery model is used to illustrate use of the presently
disclosed methods for improving the success of glaucoma filtration surgery. Specially,
an established rabbit model of glaucoma filtration surgery would be used to study the
effects of nintedanib 0.2% solution on the wound-healing events after surgery. The
surgical procedure is as described in Wong et al. (Wong et al. Invest Ophthalmol Vis
Sci. 2003; 44(3):1097-1103). Briefly, a partial thickness 8-0 silk corneal traction
suture is placed superiorly, and the eye pulled down. A fornix based conjunctival flap
is raised, after which a blunt dissection of the subconjunctival space is performed of
approximately 5 mm along the limbus and 8§ mm posteriorly. A microvitreoretinal
(MVR) blade is used to make a partial-thickness scleral incision 3 to 4 mm behind the
limbus, and a scleral tunnel to the corneal stroma is fashioned. A 22-gauge, 25-mm
intravenous cannula (Venflon 2; Beckton Dickinson, Oxford, UK) is passed through a
scleral tunnel anteriorly until the cannula needle is visible in the clear cornea. Entry
into the anterior chamber is made with a cannular needle, which is then withdrawn as

the cannula is advanced to the mid-pupillary area. The cannula is trimmed and
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beveled at its scleral end so that it protrudes 1 mm from the insertion point, and a 10-0
nylon suture is placed to fix the tube to the scleral surface. The conjunctival incision
is closed with two interrupted sutures and a central, mattress-type 10-0 nylon suture
attached to a needle (B/V 100-4; Ethicon) to give a water-tight closure. One drop each
of guttae chloramphenicol and Betnesol-N (Glaxo Wellcome, Uxbridge, UK)
ointment is instilled at the end of surgery.

Twenty female New Zealand White rabbits (2-2.4 kg, 12-14 weeks old;
Charles River) would be acclimatized for 5 days before the experiments start.
Glaucoma surgery would be performed on the left eye as described. After surgery, the
rabbits would be arranged into two groups and one group would be treated with
vehicle and another with nintedanib 0.2% solution. Treatments would begin
immediately after surgery and the treatment would be TID for 2 weeks. The survival
of the bleb formed by the surgery and the intraocular pressure (IOP) would be
followed for 28 days. Histological analysis of the scar tissue would be performed at
the end of the study.

Results

Surgery success outcome would be significantly prolonged in the nintedanib
group compared with the vehicle group. Figure 2 provides a graph showing the
survival curve of the bleb after surgery. As shown in Figure 2, the nintedanib group
would show a substantially prolonged bleb survival comparing to the vehicle group.
By the end of study on day 28, no bleb would survive in the vehicle group while most
of the bleb would survive in the nintedanib group. Figure 3 is a graph showing the
1OP curve during the follow up period after the surgery. IOP remained low (i.e.,
below 20 mm-#z+in the nintedanib group and increased gradually in the vehicle
group. The difference would be statistically significant. In addition to bleb survival
and IOP change, histological analysis of scar tissue at the surgical site would show
less scar tissue in the nintedanib group than the vehicle group.

The results from this experiment would indicate that the nintedanib 0.2%
solution increases the success of glaucoma surgery (i.e., prolonged bleb survival,

extended duration of lower IOP following surgery and/or reduced fibrosis/scarring).

Example 2: Topical Ocular Formulations of Nintedanib as Adjunct Therapy to

Glaucoma Filtration Surgery
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Topical nintedanib 0.2% as adjunct therapy to increase success of
trabeculectomy in a clinical study. A randomized, double-masked, placebo-controlled,
12-month experimental trial to test the effects of topical nintedanib 0.2% on the
success rate of trabeculectomy. The study design would be as described by
Vandewalle et al (Vandewalle et al. Br J Ophthalmol. 2014, Jan; 98(1):73-8).

Patients with medically uncontrolled open-angle glaucoma scheduled for a
primary trabeculectomy would be enrolled and randomized to receive one drop TID
of either nintedanib or placebo solutions. The treatment would start immediately after
surgery and would last for a month. Approximately 150 patients would be enrolled in
the study.

Surgeries would be performed under general or retrobulbar anaesthesia by
experienced surgeons using a modified Moorfields technique. IOP would be measured
by Goldmann applanation tonometry. Two measurements were taken by masked
observers and averaged to determine the mean IOP if two values were within 2 mm
Hg. A third measurement would be taken if the difference between the first two
determinations is >2 mm Hg.

Patients would be examined on day 1; at weeks 1, 2, and 4; and at months 3, 6,
and 12 after trabeculectomy. All patients would go through a comprehensive
ophthalmic examination that included measurements of best-corrected visual acuity,
slit-lamp examination including a Seidel test, IOP measurement, and fundus
biomicroscopy with a 90-diopter lens. The number of postoperative IOP-lowering
medications, intra- and postoperative complications, and surgical interventions would
also be recorded.

Absolute success would be the primary endpoint and is defined as intraocular pressure
(I0P) <21 mm Hg and >5 mm Hg with at least 20% reduction from baseline and no
loss of light perception.

Results

10P would be effectively reduced in both nintedanib and placebo groups at the
12-month visit when compared to baseline. The absolute success rate of glaucoma
surgery, i.e., maintaining [OP of less than about 20 mm Hg for more than 12 months
after surgery, would be higher in the nintedanib group vs the placebo group as shown
in Figure 4. At time points after 6 months, the differences would be statistically

significant.
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Example 3: Formulations

Nintedanib Ophthalmic Solution

PCT/US2017/034792

The drug product is an isotonic ophthalmic solution prepared in 2-hydroxypropyl beta

cyclodextrin or other similar cyclodextrins, and buffer solution, pH range from 5.5 to 8.0.

Other viscosity, lubricant, preservative agents might be added to enhance functionality of the

formulation. The compositions of the ophthalmic solution are disclosed in Table 1.

Table 1

Nintedanib Ophthalmic Solution

. Functions Concentration Range
Ingredients

(Yow/v)
CBT-001 (Nintedanib free Active Pharmaceutical Ingredient 0.001 -10
base)
Sodium Viscosity Agent/dry eye relief 0-1
carboxymethylcellulose
Pemulen TR Viscosity Agent 0-02
Polyvinyl alcohol Viscosity/Lubrication Agent 0-15
Hypromellose Lubricant/dry eye relief 0-1
Carbomers Lubricant/dry eye relief 0-05
Carmellose sodium Lubricant/dry eye relief 0-1
Sodium hyaluronate Lubricant/dry eye relief 0-15
Polyethylene glycol 400 Lubricant/dry eye relief 0-04
Propylene glycol Lubricant/dry eye relief 0-0.6
2-hydroxypropyl beta Solubilizer 0-10
cyclodextrin
Sulfobutyl-beta- Solubilizer 0-10
cyclodextrin
Randomly methylated beta- Solubilizer 0-5
cyclodextrin
a-cyclodextrin Solubilizer 0-4
p-cyclodextrin Solubilizer 0-1
y-cyclodextrin Solubilizer 0-1
Poloxamer 188, or 237, or Solubilizer/lubricant 0-5
407
Polysorbate 80 Solubilizer/lubricant/surfactant 0-1
Edetate disodium Chelating Agent/Preservative 0-0.01
Benzalkonium chloride Preservative 0-0.02

14
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] Functions Concentration Range
Ingredients

(%%ow/v)
Sodium phosphate Buffer Agent 0-043
monobasic monohydrate
Sodium phosphate dibasic Buffer Agent 0-0.8
heptahydrate
Boric acid Buffer Agent 0-0.6
Sodium borate, Buffer Agent 0-10.045
decahydrate
Citric acid, monohydrate Buffer Agent/preservative 0-0.13
Sodium citrate, dihydrate Buffer Agent/preservative 0-0.45
Glycerin Tonicity Agent 0-22
Sodium chloride Tonicity Agent 0-0.83
IN Sodium hydroxide pH Adjustment
IN Hydrochloric acid pH55-8.0
Water for injection Vehicle Q.S.t0 100

Nintedanib Ophthalmic Suspension

The drug product is an isotonic ophthalmic suspension prepared in

carboxymethylcellulose sodium and buffer solution, pH range from 5.5 to 8.0. The

drug particle sizes are reduced to below 40 micron. Other viscosity, lubricant,

solubilizer, and preservative agents might be added to enhance functionality of the

formulation suspension. The compositions are disclosed in Table 2.

Table 2 Nintedanib Ophthalmic Suspension
) Functions Concentration Range
Ingredients
(%owl/v)
CBT-001 (Nintedanib free Active Pharmaceutical 0.001 - 10
base) Ingredient
Sodium Viscosity Agent/dry eye relief 0-1
carboxymethylcellulose
Pemulen TR Viscosity Agent 0-0.2
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) Functions Concentration Range
Ingredients

(%owl/v)
Polyvinyl alcohol Viscosity/Lubrication Agent 0-15
Hypromellose Lubricant/dry eye relief 0-1
Carbomers Lubricant/dry eye relief 0-05
Carmellose sodium Lubricant/dry eye relief 0-1
Sodium hyaluronate Lubricant/dry eye relief 0-15
Polyethylene glycol 400 Lubricant/dry eye relief 0-04
Propylene glycol Lubricant/dry eye relief 0-0.6
2-hydroxypropyl beta Solubilizer 0-10
cyclodextrin
Sulfobutyl-beta- Solubilizer 0-10
cyclodextrin
Randomly methylated beta- Solubilizer 0-5
cyclodextrin
a-cyclodextrin Solubilizer 0-4
p-cyclodextrin Solubilizer 0-1
y-cyclodextrin Solubilizer 0-1
Poloxamer 188, or 237, or Solubilizer/lubricant 0-5
407
Polysorbate 80 Solubilizer/lubricant/surfactant 0-1
Edetate disodium Chelating Agent/Preservative 0-0.01
Benzalkonium chloride Preservative 0-0.02
Sodium phosphate Buffer Agent 0-043
monobasic monohydrate
Sodium phosphate dibasic Buffer Agent 0-0.8
heptahydrate
Boric acid Buffer Agent 0-0.6
Sodium borate, Buffer Agent 0-10.045
decahydrate
Citric acid, monohydrate Buffer Agent/preservative 0-0.13
Sodium citrate, dihydrate Buffer Agent/preservative 0-0.45
Glycerin Tonicity Agent 0-22
Sodium chloride Tonicity Agent 0-0.83
IN Sodium hydroxide pH Adjustment
IN Hydrochloric acid pH55-8.0
Water for injection Vehicle Q.S.t0 100

Nintedanib Ophthalmic Emulsion

16
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The drug product is an isotonic ophthalmic emulsion. The drug is dissolved in
the mixture oil phase and emulsifier excipients which is then emulsified and mixed
with an aqueous phase with pH range from 5.5 to 8.0. Other viscosity, lubricant,
solubilizer, and preservative agents might be added to enhance functionality of the

emulsion formulation. The compositions are disclosed in Table 3.
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Table 3 Nintedanib Ophthalmic Emulsion
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Ingredients Functions Concentration
(% wiw)
CBT-001 (Nintedanib free Active Pharmaceutical Ingredient 0.001 - 10
base)
Castor oil Oil solvent 0-1.25
Polyoxyl-40-Stearate Emulsifier 0-0.25
Polysorbate 80 Solubilizer/Emulsifier/Surfactant 0-1
Sulfobutyl-p-cyclodextrin Solubilizer 0-5
2-Hydroxypropyl-beta- Solubilizer 0-5
cyclodextrin
Randomly methylated beta- Solubilizer 0-5
cyclodextrin
a-cyclodextrin Solubilizer 0-4
p-cyclodextrin Solubilizer 0-1
y-cyclodextrin Solubilizer 0-1
Glycerin Tonicity Agent 0-22
Sodium Chloride Tonicity Agent 0-0.83
Pemulen TR2 Viscosity Agent 0-0.1
Sodium Viscosity Agent 0-05
carboxymethylcellulose
Polyvinyl alcohol Viscosity/Lubrication Agent 0-15
Hypromellose Lubricant/dry eye relief 0-1
Carbomers Lubricant/dry eye relief 0-05
Carmellose sodium Lubricant/dry eye relief 0-1
Sodium hyaluronate Lubricant/dry eye relief 0-15
Polyethylene glycol 400 Lubricant/dry eye relief 0-04
Propylene glycol Lubricant/dry eye relief 0-0.6
Poloxamer 188, or 237, or Solubilizer/lubricant 0-5
407
Boric acid Buffer 0-0.6
Sodium borate, Buffer 0-0.045
decahydrate
Citric acid, monohydrate Buffer/preservative 0-0.13
Sodium citrate, dihydrate Buffer/preservative 0-0.45
Sodium phosphate, Buffer 0-043
monobasic monohydrate
Sodium phosphate dibasic Buffer 0-0.8

heptahydrate
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Ineredients Functions Concentration
g (% wiw)
IN & 5N Sodium pH Adjustment pH5.5-8.0
hydroxide
IN Hydrochloric acid
Water for injection Aqueous Vehicle Q.S. 100

Nintedanib Sustained Release Semi-Solid Formulation

The drug product is an isotonic sustained release semi-solid formulation. The

drug is dissolved and/or suspended in a semi-solid medium with pH range from 5.5 to

8.0. Other viscosity, lubricant, solubilizer, and preservative agents might be added to

enhance functionality of the sustained release semi-solid formulation. The

compositions are disclosed in Table 4.

Table 4 Sustained Release Semi-Solid Formulation
Ineredients Functions Concentration

g (% wiw)
CBT-001 (Nintedanib free Active Pharmaceutical Ingredient 0.001 - 10
base)
Xanthan Gum Viscosity/Thickener 0-10
Hydroxypropyl Viscosity/Thickener 0-10
methylcellulose
Sodium hyaluronate Viscosity/Thickener 0-5
Hyaluronic acid Viscosity/Thickener 0-5
Boric acid Buffer 0-0.6
Sodium borate, Buffer 0-0.045
decahydrate
Citric acid, monohydrate Buffer/preservative 0-0.13
Sodium citrate, dihydrate Buffer/preservative 0-0.45
Sodium phosphate, Buffer 0-043
monobasic monohydrate
Sodium phosphate dibasic Buffer 0-0.8
heptahydrate
IN & 5N Sodium pH Adjustment pH5.5-8.0
hydroxide
IN Hydrochloric acid
Water for injection Aqueous Vehicle Q.S. 100
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Nintedanib Sustained Release Implants

The drug product is a solid implant. The drug is mixed and blended with one
or more polymers. The mixture of drug and polymers is melted at a predetermined
temperature and extruded into a filament with a predetermined diameter size. The
formulation filament is cut into a predetermined size of segment which can be

implanted into ocular tissues. The compositions are disclosed in Table 5.

Table 5 Sustained Release Implants

Ineredients Functions Concentration

g (% wiw)
CBT-001 (Nintedanib free Active Pharmaceutical Ingredient 0.001 - 10
base)
Poly (D,L-Lactide), i.v. Polymer 0-100
0.25-0.35 dL/g
Poly (D,L-Lactide- Polymer 0-100
coglycolide) i.v. 0.14-0.22
dL/g
Poly (D,L-Lactide), i.v. Polymer 0-100
0.16-0.25 dL/g
Polyethylene Glycol 3350 Polymer 0-20
Resomer®RG7558 Polymer 0-100
Resomer®RG753H Polymer 0-100

Without limitation, an example composition, for use in the methods according
to the invention, may be modified from existing ophthalmically acceptable

compositions.

OTHER EMBODIMENTS
It is to be understood that while the invention has been described in
conjunction with the detailed description thereof, the foregoing description is intended
to illustrate and not limit the scope of the invention, which is defined by the scope of
the appended claims. Other aspects, advantages, and modifications are within the

scope of the following claims.
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What is claimed is:

1. A method for improving success rate of glaucoma filtration surgery,
comprising administering to an eye of a subject in need thereof a therapeutically
effective amount of nintedanib or a pharmaceutically acceptable salt thereof.

2. The method of claim 1, wherein nintedanib is administered in the form
of topical eye drop or implant.

3. The method of claim 1, wherein the amount of nintedanib administered
is effective to reduce scar formation at the site of the surgery.

4, The method of claim 1, wherein the amount of nintedanib administered
1s effective to extend the duration of lower IOP, increase either the absolute success
rate or the qualified success rate for at least 10 days, at least 90 days, at least 365
days, at least 750 days, or at least 3650 days following surgery; or wherein the
amount of nintedanib administered is effective to prolong bleb survival.

5. The method of claim 1, wherein nintedanib is administered in the form
of either a semi-solid or solid sustained-release implant injected into the affected eye.

6. The method of claim 1, wherein the topical ocular formulation is
solution, suspension, , creams, ointments, gels, gel-forming liquid, suspension
containing liposomes or micelles, spray formulation, or emulsion.

7. The method of claim 1, wherein the treatment is performed before,
during or after operation.

8. The method of claim 1, wherein the glaucoma filtration surgery is
performed using the classic trabeculectomy or a method selected from the group
consisting of Trabectome, Gonioscopy-assisted transluminal trabeculotomy, Excimer
laser trabeculostomy, and Endoscopic cyclophotocoagulation.

9. The method of claim 1, wherein the glaucoma surgery performed is for
implanting an ocular filtration device.

10. The method of claim 9, wherein the ocular filtration device is an ocular
stent.

11. The method of claim 9, wherein the ocular filtration device is selected
from the group consisting of an iStent, Hydrus and CyPass microstent.

12. The method of claims 1, wherein nintedanib is administered in

combination with a cell-proliferation-inhibiting antimetabolite drug.
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13. The method of claim 12, wherein the antimetabolite drug is selected
from the group consisting of Mitomycin C, 5-Fluorouracil, Floxuridine, Cytarabine,
6-Azauracil, Azathioprine, Methotrexate, My cophenolate Mofetil, and Thiotepa.

14. A method of adjunctive treatment associated with glaucoma filtration
surgery in a subject, the method comprising administering to a subject in need thereof
an effective amount of a composition comprising nintedanib or a pharmaceutically
acceptable salt thereof.

15. The method of claim 14, wherein composition is administered in the
form of topical eye drop or implant.

16. The method of claim 14, wherein the composition contains an amount
of nintedanib effective to reduce scar formation at the site of the surgery.

17. The method of claim 14, wherein the composition contains an amount
of nintedanib effective to extend the duration of lower IOP, or increase either the
absolute or the qualified success rate defined above, for at least 10 days, or at least
365 days, or at least 3650 days following surgery.

18. The method of claim 15, wherein the amount of nintedanib
administered is effective to prolong bleb survival.

19. The method of claim 14, wherein nintedanib is administer to the eye
before, during or after glaucoma filtration surgery.

20. The method of claim 14, wherein nintedanib is in either a semi-solid or
solid sustained-release implant is injected into the affected eye.

21. The method of claim 14, wherein the topical ocular formulation is
solution, suspension or emulsion.

22. The method of claim 14, wherein the glaucoma filtration surgery is
performed using the classic trabeculectomy or a method selected from the group
consisting of Trabectome, Gonioscopy-assisted transluminal trabeculotomy, Excimer
laser trabeculostomy, and Endoscopic cyclophotocoagulation.

23. The method of claim 14, wherein the glaucoma surgery performed is
for implanting an ocular filtration device.

24. The method of claim 23, wherein the ocular filtration device is an
ocular stent.

25. The method of claim 23, wherein the ocular filtration device is selected

from the group consisting of an iStent, Hydrus and CyPass microstent.
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26. The method of claims1, wherein nintedanib is administered in
combination with a cell-proliferation-inhibiting antimetabolite drug.

27. The method of claim 26, wherein the antimetabolite drug is selected
from the group consisting of Mitomycin C, 5-Fluorouracil, Floxuridine, Cytarabine,

6-Azauracil, Azathioprine, Methotrexate, My cophenolate Mofetil, and Thiotepa.
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5 HIFAAHE.
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[0003]  ZRNTT A B AL Je ik e A iR FHAL & 0 LA B A I 2508 35 IR TR i oh 2
153 o

BREAR

[0004] 75 JGHR 4 38 & HHR J5 5 3 T i S 1B 1 — R FI 0 AL peh e AR R B 0« B AR B OLIR
MR s f8) — A7 32l T ARAE IR s K 1 R IR T AR SRR 9 5 IR I g TR (191
a1, NRYIEAR) AL IR F A R IR 51 i) — SRAL IR O 13X ASB i T
PR — AN HEK I, 873V A AR rh HE H o Hr T AR B AE RE 9 AH X 728 2 bt o 397 ) O 1
ONEEEETR 7 ik 2 GRLAA) w, B T sk 15 MR B A1 o Bt i S A AL IR A

[0005]  EDNF GHR I 8 T ARMI 45 R, AT fe £ T AR AL BUBR ANEF4EAL SR A2 44k
M H 3 B 1B W R PA R R IR A P s 1 o o R AT AN BORUIR AR BN 5 OB IR i
TEF AR SRR 2R - B BT I SRR 6 7 AT R AN 1 AN 75 Bt A

LZBARR

[0006]  FERLLEETTTHI , AN TN ARSI 7 — M [m) 75 22 1 S8 6 97 B 0 SRR R 35 i FH JE
5 Je i T HCEF IR FAR (Flan, HOEIR i IEFAR) BRI 7k . — N7 R EAE T
ML T —Fh S AEXT G EAT I GHR I T AR A G i BhVE T 71, Bk 7 2 0 4 n) 7
FLRo0 Gt VR IT A R B B A Je I8 Je A B 255 BT 32 K B A0 A « Bl T vk el s
TEICIRFARM IR FOEIRF ARG 02 i /NI R T EEE 1k AR
5 ANDEEROR CHT D R S B A s /N BE U R JHE 4 OGN B IE TR T BB HE R
ISR T EAT B GIR FARIE T LU AR L e 2 B, Horb T i AR i i 2 B R AR S0 48
B, IR et B T Ak H N4 iStent Hydrus #flCyPassi Y S 22,

[0007]  FEARHTE AT LR — L5 A, [ % G FH I JB I8 AR I B F AR 524010
R EDIOR E 365K /D750 K T F /1 3650K 45 R AE KA TOPFK) FF LI [R] L $2 iy 48 %6}
R 2R EE A% BCE 3R s B I i FH ) JE 3k Je AT 1) A RO KB AR AT

[0008]  fE—LET5 A, JE ik JeAm 4l Y LA R AR A 3R () n , J 0 BR V) B\ W T
it FH o AE— e sl vh, JE I8 Je A A2 m) B R J= 30 it FH 1 S 3 IR FH 1) 551 o £ e 28 77 1 o i) 55
i JRIA JEAR I B DL B B B DAVA R R A S B B 110,001 % 2210%  fERLL T T, J&
FIHR FH ) 5 A2 VA TR B B FLVR AR S — AN T T, Je s Je AT A2 RS A R IR A AP Bl
Ii] A 45 SR TS 1) 7)o AE R T T A, FEAE ) JEIE Je AT Y B M 1ng 22100mg
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PLAR HANIR F 22 248 2 C 5 F R T PR 1 BT hE FH L 650 R s g | Tt e Py | P gt
W& 25 T L T RN B M sy

[0010]  7E 5 —AT7TH BT T I J7 V208 3 ek 2D T AR S5 AE 1) S L8 43 A FAT AL o 2D
IR FARF PRI K FE L T, T AT TR EF AR S FRGEEGBAEFA
Z AT DR R PRI R TR, 75— 8 5 T R, B A ) S IE e A 1 A kb
F AL IR BR s 78— LT T v, Bt i ek e A I B ETF ARG 2D 10K £ 90
RF /365K B DT50RBLE 3650 KA RUAE K AR TOP I Hp 82 8] o 75— L& 77 T H , B it
FAR ek Je A ) A R KBRS

[0011]  GnfEAHIIE F prfl I, RIE “— A A AR D —A BiE a4 243
A A B 10420507 1001 V500N &5 “— AN ERZ AN BT BRI B -

[0012] KRB “XF 57 Fa s Ei N , B0 K H s a0 — Fh e 2 Fhai i . A b, X 52
N o X Gk n] LA FEIE N R BN o 0T LUK N RN 3

[0013]  FRARE A E X, M WA & A BT A SR FIRL S RIES B A 5 A K WS
FE AR A 8 AN B E R AR B A AR R S AR T T AR R R TR A
5 7R B 48 P A AT 2 60 A At 38 B A D5 Y AN RE A RE L T v R S it 9 AN R 1 B A A 3 L
IHAE B TR TRR il AN B3R S BT R & R HE B R P 5 B e 4 B K oAb 2
2 SCHR IR A Py I 5 RN AE IR B LT 8 LA BB (B4 5 S0 .
[0014] A% W A A RRAE B A1 i AN 3R T 200300 B AN 11 D e MBSO 3K w5511 5 I

B (E135¢ BR

[0015] &1 12 o i/ BRI AN e 75 D HR T AR e D (K s B PR B Al (R A2
[0016] ]2/ o £ S G i A i IR I JE AR SR IR A 1

[0017] &I 32 o A S S i A rh 5 DGR I 8 TR SR R A (TOP) f &

[0018] 452 Bom R U A H B 2 TF I 7 VA AE I PR T 7T b 75 D' IR I 308 2 R 48 %5 B ) 3 14
P

BN

[0019] T OGHR A2 — ZRFI AR P A 22 5 4 i (“RGC™) FE 1 i 5 AL BT e 2R AN pih 22 25 4
DNRFAE )9 o T DGR A2 AE H FHE Bl N 3 30K BT SR R A RGP AR & (“TOP”) 1 & AiBy7
e AR T i DL ST R S G 0 i3 VR YT I B AR an 2506 97 (B, TOPREIRZY) Vi
JEHRBHTF AR/ 80 T ARI7E, tnE SR I IE TR (8 Ao i FAREVNZ VIR AR) .
[0020]  JRUEFE IR Xz A% F R A TOPREAIR 24 , (H /2 5 G IR T AR ATS £ th A HAth 3 [X T
AEH CRE 02 B0 P A AL T DR o 5 OGHR TR BAT B8 & I 18] R RS A BRI A 1, OF
HAFAE 5 75 228 H 22 08 R 10 HR VB 5 R AR M 7] F8R o A% 42 75 DG HR i 9 T AR AN/ 42
VIR AR BB 3553 MR (Schlunck®E,Exp Eye Res.2016;142:76-82) DA MAE AR e E
(i, 35O R i 3 B 1) 77 ik WAE AR KR R ) @ (Amoozgar4s, Curr Opin
Ophthalmol.2016;27 (2) :164-9) o R JE K2 A5 0 FVid BE 5, Bt i Hh BLRELAG 513t A
L YEAL IR T o T- AR A 2L 45007 18 8 2 15 SR RAERZAR L 4EAL R 7, T BT 48
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F 40 BT 5038 AN AE A, o FH X L8 [R5 3 B LR A 4 A et P BG5Sk B2 i 41 4 AL
AR TE % -

[0021]  CAEF IR T ARG A% A 8T R S5 it P AR 24 22 R85 2. C OMO) 1 NPT IR ) . 78
B Uik A% A 3 A FH 32 R R S ) — R AR 24 5 UK ENE (5-FU) (Schlunck®¥,
Exp Eye Res.2016;142:76-82) oiX Ly A 24 1881k B Wt s 21 24 200 e 1) ookl 165 5 & %48 FH o
FLVE A R B PE ) O A2 51 IR 640, A i 2 2405 1A B 2 5 80K 5 Ak
B AP IR A 5 B HAT 2 — AN AR R I R T R 2K

[0022]  H T FEH IR T ARG B R AR 2, S [m) A 7] 5 — 3l B AT e AN A2 DA
TR R I L o A8 T P9 25 a8 3et 1) BR 38 it FH B A i O M 1 2 & P i 75 B R
FARE DG : 1) A P44 B H0F SCA TR T B Z R IR 2) H-E YA A/
I3 T ZIWTIAS & B 251 S IR In) R 2H 23 B 2B 25003835 5 3) 46 2 i IR VR A AN T
2P a3 8 ) 77 DAAGE ) T2 AR (o A — B 3 AT 2593 3% UL e 4) HEW & el e
A 5 A LUK I 5 B 245 556 DL S B TE o3t 7 SR I 90 T R 1) RS T 15 4 7 T (4 AR D B8 0 [
TEH.

[0023]  ARAFWNERMET —FEFRZI . FRIEPRFARZ FEHEHSH BIE AT
Jeig 508 1) 770 (480t e 508 VR PR 9 R N ) 10 7 9% o JE IR J A G AR R O A O R AR KT T
(“VEGF”) SZ A& (“VEGFR”) 1-3 ML /INRATT A AR K (K 75244 (PDGFR) —a F1-BLA A% B 41 4 441 i A&
KA T 52442 (“FGFR2”) LAIK 2 AT 75 77 2 3K o

[0024] AN SZEIR ) A4, N2 B AR 1) A2 S HIVEGFR K BT & 53 A2 25 21, [ AR T VEGE LA
AME T LR W B AE KK 7 (“PIGF”) o PTGRANAE T3 Mk M AE iR RIEH HE 2 2 5
FHOGRE T AR AR 6] A S (Van Bergen®%,J Cell Mol Med.2013;17 (12) :1632-43) . %}
THNIRETFARMF , Pr AT B 7S MIHIFGER2 , PR H AR IR T ek B AE H A H
HATH R HIF R T F AR FAREE R MFERGHATIEIT A IFE AT
HUGE T OGIR T AR D AL an B 1 plr s, H R 1 7R 1E B IR A 70 R 1 e 18 Je A K [
B BE W7 2 5540 sk B A 1) O Bl B A 7 (B4 PIGF \VEGF \PDGF, FGF) [¥)45 =@ % , BA &%
W T8RRI T G I DGR AR 8

[0025]  mAEA G s I, ARG “BGE B LR F AR DS 0L $87E F AR J5 2010
RVEDIOR E 365K  E/DT50K 5L ZE /3650 K ) — B A] P 18 KPR AR (B, BE{1%) TOP
(R RF SN R] , 72 TR S5 45 € 1 — BN AT (B, &2/ 10°R L 22090k L 22 /365K L 22 /b 750
RELE3650K) 5T AR AT HE L AL TOPFE AR & 43 bE 390 , 7845 7€ 11— BInF 18] Py 4 0] (2
FRATEA) INZE GE XCONDRFFAE IR H TOPYE Bl N H 5 R4 AR H OCHR 25 1) L2 AHEL A
BRI TOPH 38 B 2 bb) 39, 76— B ] 9 (B an, 2 /010K V290K \E /D365 K V2
DT50 R B E A3650K) A g B DI 28N GE SO IRFFE IEH TOPYE RN H 54 75 LR
N LR AR L B BRI TOPHY B35 1 4 bb) , 78— BERS TRy (9, /010K L 22 /090K
F /365K E/DT50REL ZE /3650K) WA 4> R AAEIE TS I3 .

[0026]  dpiE A i Hp BT A G, “1E % TOP” 5] “1E % TOPYE B H8 78 A HR A () R 5 7E £ 5mm
Hg %2 #922mmHg 2 [8] , BY 3 £710mm Hg %= )2 1mmHg 2 [A]

[0027]  FEAH G A RIE V597 (treatment.treating.treat)” 25iE % 8 K15 T
(10 24 3 25 A/ B A B 2 O o 12 RS AR 56 A BB 40 B LE i B LRE R 1T 5 AT DA Ty P

6



CN 109561985 A ﬁﬁ HH :I:; 4/13 1T

A1/ BBy B 58 A A TE BT RIS AN/ BH BRL T2 5 B AN R RBE T & AT LA IR ST R
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SE I ECRE IR AEL I R 2 W Dy S8 125 8 ECRE R R R G 917 1 0/ BCREAR R HE B (b)) 411
il g A0/ BCREAR , BB 1 FE & s 5 (o) Pl o iRtk , B 5 e i A/ BORE R 3R « 75 E9h
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() R (51, 5 YR S S G N ) IR 28 L PR BE LA 7= TOP A IS 454%)
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] R FE) WH R -2- % R-2, 3- Z &~ 1H- M| W —6—FR IR T g } & — Pt A Wi 1 i ik 1) i g
TR0 o JE 32 Je A 3 EE A ] 52 A P 2 B g , B0 A5 A9 G I /8 P R AR KPR 1 32 44 (VEGFR1-3)
i NAT AR B A A TR 752 4 (PDGFRaMIB) L 4T 4E A A A R 152 44 (FGFR 1-4) «

[0029] #7525 2477 %

[0030] A HR i P I () 77 V5 B35 25 WA & W ) A A S B4 8 A FR A BT IR ) D7 1k
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AR OFE AR 785 V805 VB VL VBT VAN VB VBN — O RERZ L

[0033]  FH T4 3d () 25 W 4H & W 550K 7 1 e AR U 2 S, 2 DL 45 iiReming ton: The
Science and Practice of Pharmacy, #521Ji,2005; A &Drugs and the Pharmaceutical
Sciences:a Series of Textbooks and Monographs (Dekker,NY) &% £E . %40, FHTHRE
REN FH VR VR e VR B LR AT AL 3 NIl 2H 40« JC TR AR RE AR, i i K S ER 7KV TR AN
FOMER T H M Y e B A S T T s BUAN R SRR B g bR an s
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i A LA (an BB 38 I AE 7y BRI 10 AR BT R A% DA R o A8 2 i v 44 )
SRAYEFFE BN E o AT LG R s & e 40 vl At 3 1 0B LBl A B PR D 8 e
FOR I IREE ST B RS BUA LR RAOR S AR BT  AEH S 85551, B
Lkl 2 oulE (N H FE I 1L BE) DL R SRR AL I o iT LU IS AE2H S 60 i IR
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(00401 FF-I6 7 IWAE (1 A 22 THEL & WD A3 G T AR 8 22 P AS () DR 2 e 22, A 476 it
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WU 1 pHI kR 73 95388 i TR B0 LA R 8 A BN 25 B T 77 o £ — 28451 1, R 5 BRI
~F [ A 1 750 e A 0 TS ] A ) 7 IR PR N 50 2 SRR o £ — S g 3, SR T
5] s 1) 751 45 S50 P TS0 ] A o 77 sl IR PR N30 0 25 245 2B W B2 R IR 77 o A — e 451 o
Fp SRR T [ A2 1) 791 e SR T ] A 770 BRI\ 0 04 22 Sl 00 ) 5] L A P i R
5 DA S H R AR AT AR R SR S - FEALIR (PLA) VIR SR (PLGA) MR FLIR R &
BERRIL I

(00421 215 4y s 1) 700 FR) it FH AT AR A R IR R R PR IR R R = 0 5 R DY R B8 B v 4
FARIRTT VR YT R AT LR AR, B an DA A 19 R B = R — AR B R — IR B R
o T AR5 V6 7 122 T 1 W )] 88 5] B Rt FHAER , 451 = e A PR AR A B D 9 B 7 i
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[0043] R4 INAR BB A2 , FHTVE 7 H BT 75 B AR B S P 2 T 16 245 700 76 B B it FH O A2 Pl
T VAT I DL A 1 R DA R BB 3 B S A 2 N 0 1T 50 HL A 0K R 3 VR BRI SR e s o 4
A8 R S A A SR Bk Je AT o il DU 2 S 56 s W1 AR &, HLnT DU 4 4513
NI SE SR AT T AN RS A1 R = I 460

[0044]  YEITH L (BP, R ED B B iG 7 X0 G BRI 25 5 Ui e 5 SR 1T ¥6 97 REUATE L) 1R
2 29365 R 50 [ PN AR o G AR S B 5 VR BT R AR IR, o] DATE YRS A TR) 67 2503k 4 T e D DA Bk e v
T e ) B 2 /7 AR (BAE ) 69T

[0045]  YRIT AL AP FRIE B3 M ADTT 2500T DLAAE 41 M 5 7R P B S 30 B s A e 25 M
JF A 5 490 0 T 7 LD 0 Cif BEAAR 11 50 %6 3 FE I 751 ) FNEDS0 (TERFAR 150 % HH ¥R TT A RK
(R 7)) (AR 7 o ek JeAm i 75 24 mT A R A St a8 152 RN SR 28 2 Mo o, HRT L an£E AR
P AR A I I AR 5 V5 78 TR B 2 A P AR PR I B A TR Hh RILE SCHR AR 8 I R
TF 58 HR SR A5 o B U0 1) 71) it FH s 4 A7) 1 mT DA pl A 300 2 DT R 40 R0 3 R D SR I 6

[0046]  FHT A KB 7 kA 4G9 ] DAL & LA & 9 o i 1) B B AR AR 110 001 % 2
10 % ¥R FE 1) Je ik Je Aii o B, AKPEZH &408.50.001%.0.01%.0.1%.0.5%1.0%+1.5% «
2.0%.5.0% & £10% 1 Jeik Jefi.

[0047] QARSI AR N 53 i AR 1, 1] I 3508 it FH P 7K 8 8 mT DA A R -V A B A B LA
L HIC R 2E B T B0 (a0, Jeik e AR . R a2 DR R 2
50t (H AT e BE 2D, i an /b T~ 1050 7t

[0048] s fs

[0049]  7£ ik LTt 9] it — 2 kR 1 AR S B, 3 8 S it 451 I AN R ) AEASCR 2 5K A5 B il
AR IA S BRIV

[0050]  Sijiffdil1 « 5K T Y HR F ALY

[0051] R At MR T AR AL FH T B A8 AR BH A T I 7 vk B8 O IR i 8 T
AR R TH L o e ) H o 2 8 ST K R G IR 8 P AR T 780 2% Je ik Je A 1A
XA G5 O A A AR S0 . AR FE T WWong 25 Fir ik (Wong%%, Tnvest Ophthalmol Vis
Sci.2003;44 (3) :1097-1103) . fii 5 Z , ¥/ #8022 i MM A= 5| 58 G 2R E T £J7, 37 4%
HRERPLN 2T 5 B R IG AT , 2 JE i & AR 29 5mmh AT 45 551 2 [a] (1 B A 51
FH HL17) J5 8mmoo {55 FH A R A 99 i (MVR) T 7E A I 25 Jig 3 28 AmmAL B B8 20 24 I SR 41 11,
T B B A R3S 5 Y DN R 1 o #7225 L 25—mmEf ik N 36 & (Venflon 2;Beckton Dickinson,
Oxford, UK) [m] {if 27 i IR SR 30, B 22 7632 PR A s rh ml L5 4T A B E N 5, SR G 7E
B 3k B L A BN R o A2 BY A4S A FEAE TR A i AT A}, DA A M A N 5% H T,
HIUE 10-0JE 4% & 4 LUK [l e 3 IR R 1 o 55 FH 1 2% [ BT (1) 4% 5 2 DA S — 2%+ Jedg =t
10-0J8 e 4% & L R A5 IV 1, 1245 & S B4 Sk B/V 100-4;Ethicon) b, LB /K
M FAREERE, 70 A H R AN — & % R FBetnesol-N(Glaxo Wellcome,
Uxbridge, UK) 2 E »

[0052]  SEEGHURTHYT , A8 20 HMEMEHT P8 =2 H e (2-2.4kg, 12-14# ;Charles River) i& M5
Ko BRI EVGIR FARLE LR IAT ARG B XK i AL, — 8 FHEGGYT, 55—
HAFHO0. 2% JRiB BRI IIGTT « FARJG LRV URIR T - 1697 N H 3R L FR S22 ] B ) F
ARG T R AR B A7 175 40 B SR . (TOP) B 17 28K o 44 £E A 70 45 RIS i AT g IR 2 23 24
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[0053] 454

[0054]  H#FIHARLL , JEik Je A gk i 35 S KT AR &6 5y« 232 it 7 onF AR J5 il fA
e M B an i 2vb Bl , S GG, Jaik Je A 2 W os H 28 e K AR A7 o 72 28
28 R FT 25 A, 55 2H Hh VA ARSI S T AE Je I8 Je A 4 iR R 2 BRI /7 1 - B 3a e i
TN TR 5 Rl T BATE] TOP fh 26 1) 1] 75 JE ik Je A 4 A 1 TOPATS A% (B, I T-20mm Hg) , 11 7E %K,
A F ) TOPE T I 11 - 22 R AE ST B2 BN B T WARAEE A TOPAZ AL LL A, X F AR E AL
TIRH LA A 2R A o, Je ik Je A 5 #5074l AL B S D iR 24H 24

[0055]  ARSZEGH S5 R KBH0. 2% Jeik Je Al 3G g JCHIR F AR s Dt ol (B, £ F AR5
FERAARATIE  LEKBAR TOP I HF L2 18] A1/ B 2 AL /TR IR TE D)

[0056]  Sjitifs|2 : 4 Je ik Je A Je IR il 9 B DGR i 98 T- R B 4 BT i

[0057]  {E—T0Im PRI 5, 4 /il 45 0. 2% Je ik Je A A b By vk LA /N 32 D)k R
(PRI DL o 7E— TRE AL OUE 22506 IR O R 124 A REe R %82 1 JRiEles 70.2% Je
1K JeAR N N GEYTBR AR B D) 221 5200 o A 7L 1521 iVandewalle 55 fTiA (Vandewalle4s,Br J
Ophthalmol.2014,Jan;98(1) :73-8) .

[0058] ¥ NEH 4%t RIIEAT IR & P /N B DT AR (1) 24 W T v 4 1) () I AR 2 75 DG IR J8 3 A
HBEMLRE 2 5 H = IR BRIR — 1 Ja ik Je A 8 B IS 1 )T « EF ARG SLRV G R 9T . 36
SR RREEIA HAEARTIF R ANH T 291504 8%

[0059]  FR¥fth A LI ANEHE TR FHZ R FIMoorfieldsHi AR E 4 & BUEK 5 BRI~
AT A% HGo ldmann & ~FHR K vHI & TOP . HH 5 A ML BEAT P 0I5, W SR IR 45 R 2 TH)
(1) 22 7 7E2mm - Hg P, U1 FL P38 DA E ~F- 3 TOP o W1 SR /i PR /> 45 SR 2 BT 22 57> 2mm- Hg,
AT 26 =R D &

[0060]  FE/NZEUIBR A JGEE1R s B 1 2F04 8] 5 DL S B3 6 F1 24 FI ) B 35 b AT s A o 6 e
A EF AT 2T IR AV, B HE I & ST IR 7 3G Se i de LN TE P 19 SRR AT R 7
T TOPLA R A% FH90 Ji ' B 458 A B AR IS AR ) B U B A 7 o I 1 S R S s FH e IR 1 24 400 1)
g A FIR 5 IR R E L SR TS O

[0061]  Rpgfaxf B DG HUAE 9 2 B2 5, F I E SONIR & (TOP) <21mm Hg H.>5mm Hg, R &
B AL PR 2 /020 % H I Bk .

[0062] 455

[0063]  HHEZEAHLL , 7E 12 HUTHRIS , Jeik JeAm Atz B 55 4 1 TOP 35 A A5 b A%« a4 +h Fr
N, Jeik e H HOGIR F AR B 40 i (RN, FAR fE I 12 APRFFIOPLT-2)20mm Hg)
i T B A6 AN TE] s, 22 3 B g

[0064] St f513 i1l 71

[0065] ik JeAmHE FHA R

[0066] 24 it 72 72— 55 T S BIA ARG B AR S AU I RAS LA R 22 i Vi (pHYE Bl A5 . 5228 0)
HH ) B ) S VB R PV VA o T LS i L Athy 3SR 751) L R34 771) < 7 T8 7] LA 38 o R0 1 D R o IR FH
WIS WKL,

[0067]  ZR1Jeik JeAnhR R
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[0068]
N ek RAETCH
(%w/v)
CBT-001 ( JRi& e i B A%, ) TS A AR 0.001 - 10
AT RITERN (Sodium 545 /4T IR 0-1
carboxymethylcellulose )
Pemulen TR ¥ A 0-0.2
KL EE & HEF) /18 78 7 0— 1.3
AT gE TR ) R R T R 0-1
k4B R /BT R 0-0.5
RT R e T ) /R 0-1
( Carmellose sodium )

E YR BR A R /T IR 0-1.5
B L% 400 R /B R TR 0-04
A =B T /AR R 0-0.6
2-F F A B A 38 7 A 0-10
FET I -B-TRMAE e8] 0-10
FAALF A8 B-ZR A ¥ 7 A 0-5
o-FRAAE ¥ 77 0-4
B- R HHE ¥ ) 0-1
y-SR A B IR 0-1
%IV 188 2 237 A, 407 ¥R ) I8 VR ) 0-5
SR BLBS B 80 S A 1878 A AT E 01
L= evd LEA He B /5 J ) 0-0.01
FALAE B i A1 0-0.02
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[0069]

N ek BB

(%w/iv)

KSR — R4 42 7 0-0.43
R BEER R 4N 42 7 0-0.8
A B 2 4 F| 0-0.6
+ KA BR A 22 4 0—0.045
K SATARBR 5 F) /95 & F 0-0.13
ZIRAGATARBR AR & 7 /W5 i 5 0-0.45
H ik & =il 0-22
Atk i 0-0.83
IN S AfL4h pH ¥
IN #8 pH5.5-8.0
AR K HA AN ZE 100

[0070]  JEikJeAu R AR &

[0071] 24 i R TE 2 P L 4F 2 AN LA S 2 P i (pHYE A5 . 5428 0) H ifill 2% 1) 2 12 IR
TR - 25D R AR Yok 2D A5 /N F- 405K o T DA o e Athy 38408 73] Vi 9 711 3849 70 R 7 8 7R LA 14
o5k 1 VR VR PRI Th RS - LR e 27 T

[0072]  ZR2jeiXJeAmHR AR B

[0073]
i Hhe B B
B
(%w/iv)

CBT-001 ( Rk A& ERGY R 0.001 - 10
B )
RFREA Y %4 (Sodium ¥ HEF) /2 IR R 0-1
carboxymethylcellulose )
Pemulen TR 38 FE 0-02
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[0074]
R Atk RETEH
(%w/iv)
RUHBE 38 F5 ) /18 7% ) 0-15
KATEGEE TR R /BT R G- 1
R4 TR /AT R 0-0.5
RFIKLT e Z 40 TE R A /TR i~ 1
( Carmellose sodium )

7R B AR R /B AR TR 0-1.5
B T8 400 R/ AT IR b-0.4
a4 R /R T IR 0-0.6
2-# R B IRMAE Y 0~ 10
BT I -B- R A Y A 0-10
FAHLF A0 64 B- R0k A 0-5
o- R H IR 0-4
B-IR M A 0-1
y-ER Ay ) -1
B & 1Y 4 188 K 237 2 407 B 178 F) 0-5
ol HLBE B 80 ) /8 A 0-1
L= e LEAN Ao A /5 5 ) 0-0.01
FALR4E 5 i 7 0-0.02
SR BEER — R4 % i 7 0-043
LR A AR 42 % 7 0-0.8
R % Al 0-06
+ KA A BR 47y 5 i 7 0-0.045
KA 5% 1% 7 /55 & 7 0-0.13
KA ATHEERAA 52 7 R /05 i 7 0-0.45
ik FHA 0-22
A4 FHA 0-0.83
IN S A4 pH A
IN 8% pH5.5-8.0
AR K el AMEE 100

[0075]  JEik Je ARk HIZL
[0076] 24 fit 52 S5 VA MR F LR o R 26 03 e A2 il AR AN LAL TR U RO S 0 SR 5 1
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FUATF 57K A (pHYE NG . 5258 0) TR 5 o AT LAY INELA 388 8 71 5 e 711) L 486 9 57 AT JEg 751 LA
s SRR DR  H AN R 3 R

[0077] 3 JeikJeAmiR FHELA
[0078]

D e ( ‘V?{v}v%w )
CBT-001 ( RARA %5 e 2o 0.001 - 10
B,
B 7 F 0-1.25
RN A -40-72 5 BR B FLALF) 0-0.25
L ALESBE 80 38 R A) AR R ) 0-1
BT I -B-IH el 0-5
2-% A I -B- A Y 0-5
FAALF HACH B-RMIAE ¥ 75 7 -5
o-FHHE 3 ) 0-4
B- IR AT R 0-1
y-SR A ¥ 0-1
Hik il 0-23
AA4h F5H) 0-0.83
Pemulen TR2 38 kE ) 0-0.1
RF KA EFE4 (Sodium B 467 0-05
carboxymethylcellulose )
R LHBs ¥ k) /18 7 A 0-15
LR A%E T /AT AR -1
R ) 7 ) /AT AR 0-0.5
RIS 4h R /AR T AR 0-1

( Carmellose sodium )

7 YR B4 R ) /45 AT IR 0-15
B L= 400 R /TR 0-04
7 B R /AT AR 0-0.6
1h 5 188 X, 237 R 407 B /R ) 0-5
AR ER 22 F) 0-0.6
+ KB B 4Py 22 % 7 0—0.045
B REATHR B ) 15 ) 0-0.13
ZIKBATHLBRAA G ) /%5 T8 0-0.45
B KEERER — AN 22 7 #) 0-0.43
o KA FRBR A AN 22 4 F) 0-0.8
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[0079]
A e ( "/if{v?w)
IN & 5N 2814k pH AT pH5.5-8.0
IN 8
EAH A K 7K 2K ) AMEZE 100

(00801 JEi& JE A i BRI [ < 51
(00811 24l 52 S V5 fip SRR T[] ) 791 o 45 245 P it A/ BT A A - [ A9 ot (HYE L A
5.5458.0) H1 o T LAY I EC AL 3RS 70 1 7 4849 RIS B8 751 LA 38 5 R SR T [ A 11 75

T LR U FeArh
[0082]  ZRAHFLRRMCE E i)

[0083]
. 3

A g ( "/?(v}vfw )
CBT-001 ( & RA# 5 2 M R 0.001 - 10
B )
R Y E ) B AR 0-10
LRAFEG YT YR 3 AR 0-10
B R BR AR Y8 L) 13 ARF 5
EYRER 38 5 57 /58 AR 5 0-5
AR ER 22 7 7 0-0.6
KA BR 4y % 0 —0.045
B IREATABR B K /5 JE 0-0.13
IR ATARBR A S R /W5 & F 0-0.45
B REFBEER — S 4N 22 7 0-0.43
KA BB R AN 22 5| 0-0.8
IN F= 5N & AA4A pH A% pH 5.5-8.0
IN &8
EA R K TR B AN Z 100

[0084]  JEIk Je AT FF BB AN
[0085] 24 2 [ AR AW o K5 2540 15— Feh i 2 b

X
R&

VIR & MBI 1 259 5 R &Y

TREAETUE IR L T RUALIF 5%t BCRA TIUE BLAR RO 22 3 11 70 22 ) 31 T AR R 74
AP TUE ] B R 5 s

[0086]  FTHFFEEBEIBAEAYY
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[0087]
. Tk RE
A (% wiw)
CBT-001 ( RiERA# 5 2 R 0.001 - 10
)
R(D,L-3LBR L B8), iv. Ko 0-100
0.25-0.35 dL/g
KOD,L-FLER X B5-H-T R RoW 0-100
fg), iv.0.14-0.22 dL/g
R(D,L-3LBR X B8), iv. Re4h 0-100
0.16-0.25 dL/g
L —B% 3350 o 0-20
Resomer®RG755S ) 0-100
Resomer®RG753H B4 0-100
[0088]  ANsZRR b, F T AR $E A A W vk i s B4 & 0 m] LB IR B T #5252 ) 20 &
YA TIE R

(00891 At S it Jy 3\

[0090] NP e, EARC L 45 & VR4l B B 1 AR B, (H 2 A Ui W & 1R 2
T Py Tt AR BR A AR i B FR e B AR S B ) 90 BB e P PR SR 23R (4 i R PR 5 o JELAt 5 T 8
AME AL T R ZE SR [ A -
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e
o G e £ 49dd
415id
493A
P T a0l By b b 2Ll 7 B Y o
Y PRV T e 454
494 490d
AI w%%% 49id
493A HER
FLB Y
d-491
454
L G Y F T 490d
491d
493A
o A WSO Tl TSN I [€———| 7y 2BW Y e Ty
2P R TR TN dINIA 454
194
490d
450d 45id
451d 493A
493A

K1
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e G E
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100
X 80
e
@ 60
40
20
0 .
16 18 20 22 24 26 28
FRE RE
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110
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100 <
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