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(57) ABSTRACT

The subject invention provides CAI compounds and formu-
lations thereof, and methods for their use in the localized
treatment of non-life threatening diseases. Formulations of
CAI compounds of the subject invention include CAI free
base and CAI prodrug microcrystallines, microparticles,
emulsions, and the like. The subject invention further pro-
vides methods for treating non-life threatening diseases
using the CAI compounds of the invention (i.e., novel
delivery systems and combination therapies), that are effec-
tive and are associated with little or no adverse side effects.
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CAI-BASED SYSTEMS AND METHODS FOR THE
LOCALIZED TREATMENT OF OCULAR AND
OTHER DISEASES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional application No. 60/612,683, filed Sep. 24, 2004, and
is herein incorporated in its entirety.

BACKGROUND OF THE INVENTION

[0002] 5-amino-1,2,3-triazole-4-carboxamide derivatives
were originally discovered as antiparasitic agents and then
subsequently demonstrated to be antiproliferative agents and
potential cancer therapeutics. The specific compound,
5-amino-{4-(4-chlorobenzoyl)-3,5-dichlorobenzyl]-1,2,3-
triazole-4-carboxamide (Formula I illustrated below, shown
as the free base form), has been demonstrated to have
antiproliferative and antimetastatic activity that was linked
to decrease of intracellular calcium by inhibition of non-
voltage-gated calcium channels. Tyrosine kinase and met-
alloproteinase pharmacological mechanistic activities and
antiangiogenesis activity relevant to antitumor efficacy have
also been described for this compound. The compound of
Formula I will be referred to in the following discussion
using the acronym CAI (carboxy-amido-triazole) which is
generally used to describe the compound.

Formula I

H,N

H,N

[0003] Clinical investigations have been conducted with
CAl in the treatment of life-threatening diseases. For
example, CAI has been used in the treatment of a variety of
refractory tumors, including prostate cancer, lymphomas,
glioblastoma, peritoneal cancer, fallopian tube cancer, epi-
thelial ovarian cancer, advanced renal cell carcinoma, meta-
static renal carcinoma, and non-small cell lung cancer
(Bauer, K. S. et al Clin Cancer Res. 5:2324-2329, 1999;
Kohn, E. C. et al Cancer Res. 52:3208-3212, 1992; Kohn, E.
C. et al. J Biol Chem. 269:21505-21511,1994a; Kohn, E. C.
et al. Proc Natl Acad Sci USA. 92:1307-1311, 1995; Kohn,
E. C. et al. Cancer Res. 56:569-573, 1996; Kohn, E. C. et al.
J Clin Oncol. 15:1985-1993, 1997; Kohn, E. C. et al. Clin
Cancer Res. 7:1600-1609, 2001.

[0004] While these studies using CAI indicate that CAI
has intrinsic clinical efficacy for many cancer types, the
systemic oral dosage regimens and formulations used in a
clinical setting to date have been associated with dose
limiting side effects. Moreover, toxic effects (cerebellar
ataxia, peripheral neuropathy and exacerbation of depres-
sion) have been observed in clinical studies at doses of CAI
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required to achieve circulating levels that are within a
narrow range or those projected from pharmacological stud-
ies to be required for effective inhibition of pathological
neovascularization. Furthermore, a serious side effect asso-
ciated with clinical use of CAI by systemic administration
has been the loss of vision for which two cases have been
described (Berlin, J. et al. Clin Cancer Res. 8:86-94, 2002).
Therefore, use of CAI as currently applied in clinical inves-
tigations for cancer is effectively precluded for acute or
chronic treatment of non-life threatening conditions, in
particular for the treatment of ocular diseases described
herein.

[0005] To treat certain ocular diseases, such as age-related
macular degeneration (or AMD), and diabetic retinopathy, or
diseases with specific ocular manifestations, such as von
Hippel landau syndrome, therapeutic treatments rely on
occlusion of the blood vessels using either threshold laser
photocoagulation, or subthreshold laser combined with a
photoactivated dye. However, such treatment requires either
full-thickness retinal damage by thermal destruction, or
damage to medium and large choroidal vessels thereby
precluding any potential visual recovery. Further, the subject
is left with a scar and visual scotoma. Moreover, recurrences
are common, and visual prognosis is poor. Recent research
in the treatment of neovascularization has had the aim of
causing more selective closure of the blood vessels, in order
to preserve the overlying neurosensory retina. Such strate-
gies have been used for the treatment of diabetic retinopathy,
the leading cause of blindness among working age adults in
Europe and the United States. However, extensive ocular
tissue damage can occur after panretinal photocoagulation,
with the visual handicap of more limited peripheral vision
and poor night vision. With focal laser treatment, photoco-
agulation often can further compromise macular blood flow.
Alternatively, a variety of molecules are in development or
have been approved that target angiogenic pathways (e.g.
the VEGF pathway). Thus, using antiangiogenic compounds
is an alternative to lasering of patients.

[0006] CAI is an antiangiogenic compound; however, the
poor aqueous solubilities of CAI compounds, as well as
reported neurotoxicity for CAI, means that novel methods of
administration and targeted administration of CAI com-
pounds are required for providing safe and effective doses to
treat disease and non-life threatening diseases in particular.

[0007] High local concentrations of CAI may be required
to treat acute disease symptoms while lower concentrations
can be effective as continuation therapy or prophylactic
therapy. Additionally the frequency of administration of a
formulation of a CAI compound can also be used to ensure
safe and effective local concentrations to slow vascular
outgrowth. Treatment may be necessary from every week, to
every month to few months, to yearly dosing with appro-
priate molecules in sustained delivery systems.

[0008] Posterior segment neovascularization (NV) is the
vision-threatening pathology responsible for the two most
common causes of acquired blindness in developed coun-
tries: exudative AMD and proliferative diabetic retinopathy
(PDR). Currently the only approved treatments for posterior
segment NV that occurs during exudative AMD are laser
photocoagulation, photodynamic therapy with VISU-
DYNE®, and the VEGF binding oligonucleotide aptamer
Macugen®. Laser and photodynamic therapies involve
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occlusion of affected vasculature which results in localized
laser-induced damage to the macula. For patients with PDR,
surgical interventions with panretinal laser, or vitrectomy
and removal of preretinal membranes, or treatment with
Macugen® are the only treatment options currently avail-
able. However, in addition to the recently approved anti-
VEGF aptamer oligonucleotide Macugen®; several differ-
ent compounds are being evaluated clinically, including, for
example, anecortave acetate (Alcon Research, Ltd.), and
Lucentis (ranibizumab, Genentech), Squalamine lactate
(Genaera Corporation), L.Y333531 (Lilly), Cand5 (Acuity
Pharmaceuticals), Talaporfin sodium (Light Sciences Corp.),
and Fluocinolone (Bausch & Lomb).

[0009] Treatments using dosage regimens, routes of
administration and formulations of CAI described to date do
not have adequate safety for treating severe proliferative
diseases that are non-life threatening. There exists an unful-
filled need for new dosage regimens, routes of administra-
tion and formulations of CAI that can provide therapeutic
effects on non-life threatening proliferative diseases, as
exemplified by ocular diseases that are characterized by
neovascularization and pathological cellular proliferation
and invasion.

BRIEF SUMMARY OF THE INVENTION

[0010] The subject invention provides novel sterile aque-
ous formulations of CAI compounds, their use in the local-
ized treatment of ocular diseases, as well as methods for
their manufacture. In some embodiments of the invention,
novel and advantageous CAI compounds, their respective
formulations, and methods for their use are provided. The
novel CAI compounds and aqueous, sterile formulations of
the invention are particularly useful in the localized treat-
ment of non-life threatening diseases such as proliferative
diseases, ocular diseases or conditions, inflammatory con-
ditions, edematous diseases, signal transduction-mediated
diseases, and matrix metalloproteinase-mediated diseases,
and neovascular diseases.

[0011] In certain embodiments, CAI compounds of the
present invention are crystalline and small particulate pure
free base forms of CAI, CAI prodrugs, and CAI acid
addition salt forms. Further embodiments of the invention
provide novel, therapeutically effective formulations of
crystalline and small particulate pure free base forms of CAI
compounds of the invention.

[0012] Specific diseases that can be treated with the CAI
compounds of the invention include, but are not limited to,
ocular disease including neovascular ocular disease, edema-
tous ocular disease, ocular tumors, and intraocular inflam-
mation; dermatological disease including psoriasis, eczema,
actinic keratosis, and rosacea; inflammatory disease includ-
ing arthritis and arthrosis; neurological diseases including
neurodegenerative disease, pain, and epilepsy; cancers
including cancers of the bladder, brain, breast, colon,
endometria, kidney, lungs, pancreas, and thyroid; and pro-
liferative vascular disorders including restenosis or prolif-
eration associated with angioplasty.

[0013] Aqueous, sterile formulations as described herein
provide for the localized administration of high concentra-
tions of CAI compounds (which are normaly poorly soluble)
for the treatment of such acute therapeutic indications as
exemplified by severe neovascular ocular disease stages of
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“wet” ARMD or diabetic retinopathy. Similarly, for chronic
use, the subject invention provides sterile, aqueous formu-
lations for the controlled release of CAI compounds via oral,
systemic or local routes of administration, where such
formulations ensure the maintenance of therapeutic CAI
compound drug levels with low variability and reliability for
chronic application.

[0014] Treating localized proliferative diseases, including
those characterized by neovascular pathology, by the local
administration of CAI compounds of the invention as
described herein, provides significant advantages to the
systemic administration of CAI with such systemic admin-
istration having been practiced in cancer to date.

[0015] Local administration of CAI compounds as pro-
vided herein allows for the maintenance of efficacious,
non-toxic levels of active CAI free drug at the local tissue
disease site, thus providing a high margin of safety and
enables therapeutically effective treatment of diseases, par-
ticularly non-life threatening diseases. The localized treat-
ment of non-life threatening diseases using CAI compounds
as described herein provides significant advantages relative
to systemic treatment with forms and formulations of CAI
described to date which have unacceptable low safety
thresholds.

[0016] Similarly, according to the subject invention, the
local administration of CAI compounds, and formulations
thereof, by means of a drug delivery device or implant
placed in proximity to the local tissue site provides for the
maintenance of efficacious, safe levels of active CAI drug
ingredient at the local tissue disease site. Thus, the subject
invention provides a high margin of safety and enables use
in treating non-life threatening diseases for which CAI
dosed systemically, in forms described to date, is practically
precluded.

[0017] In one embodiment, local administration of CAI
compounds as described herein is suitable for acute disease
therapy and induction of remission of disease signs and
symptoms. In another embodiment local administration of
CAI compounds as described herein is suitable for chronic
disease therapy and maintenance of remission of disease
signs and symptoms.

[0018] According to the subject invention, the local ocular
administration of CAI compounds of the invention, and/or
formulations thereof, attenuate ocular pathological disease
processes without unduly compromising normal healthy
ocular function. Thus, local ocular administration of a CAI
compound of the invention, and/or formulations thereof,
provides for an efficacious but safe controlled concentration
range of CAI directly in the eye.

[0019] Ocular CAl-based therapies, as describe herein,
provide significant advantages for treating neovascular ocu-
lar disease relative to current laser surgery treatment modali-
ties including panretinal photocoagulation, which can be
accompanied by extensive ocular tissue damage. In the
examples of posterior neovascular ocular diseases, such as
Age Related Macular Degeneration and Diabetic Retinopa-
thy, target ocular pathologies and tissues for treatment are
especially localized to the retinal, choroidal and corneal
ocular compartments.

[0020] Tt is contemplated herein that CAI compounds of
the invention can readily penetrate the human scleral tissue
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after periocular administration in patients with ocular dis-
ease. This particular property of CAI compounds and CAI-
based formulations of the invention enable effective mini-
mally invasive delivery of the parent CAI therapeutic entity
(or also referred to herein as CAl free base) to the patient’s
diseased ocular tissue compartment(s) in therapeutic con-
centration without causing ocular toxicity that has been
previously observed with the systemic administration of the
biologically active CAI parent drug to cancer patients.

[0021] According to the subject invention, tissue targets
for localized treatment using the CAI compounds include,
but are not limited to, dermal, ocular, pulmonary, vascular,
joint, nasal, ictic, bone, gastrointestinal, and localized neural
tissues e.g. brain and spinal column of the central nervous
system. Accordingly, administrations of CAI compounds of
the invention as described herein can be used to treat ocular,
dermatological, pulmonary, vascular, joint, bone, nasal,
ictic, gastrointestinal and neurological diseases. In a pre-
ferred embodiment, CAI compounds of the invention, and/or
formulations thereof, are useful for treating local disease
pathologies that are targeted by the established pharmaco-
logical mechanism(s) of action of CAI to inhibit the patho-
logical increase in intracellular calcium concentration that
blocks hyperproliferative, inflammatory, neurodegenerative,
edematous, macroscopic pathologies associated with local-
ized target diseases described herein.

[0022] In a preferred embodiment, the present invention
provides CAI compounds and CAI compound formulations
that provide for controlled release of pharmacologically
active CAl in a targeted tissue and at therapeutically effec-
tive concentrations. Such CAI compounds can be locally
delivered or administered to a target tissue in vivo by passive
spontaneous, biologically accelerated, or assisted (such as
sonophoresis or galvanic, e.g. iontophoresis) mechanisms.

[0023] The CAI compounds of the present invention, and
formulations thereof, are advantageous because they over-
come problems associated with sterility, stability, toxicity,
lack of target tissue specificity, safety, efficacy, extent and
variability of bioavailability, which exist with the adminis-
tration of the active form of CAI. The CAI compounds of the
present invention, and CAI compound formulations, are
particularly advantageous in minimizing the undesirable
side effects associated with current CAI treatment or
therapy, such as loss of vision, cerebellar ataxia, peripheral
neurotropathy, and exacerbation of depression.

[0024] As contemplated in the subject invention, where a
CAI compound comprises a CAl prodrug, the CAI prodrug
can be converted to a biologically active CAI compound at
a controlled rate via passive (such as by aqueous hydrolysis)
or biologically mediated (such as biocatalytic or enzymatic,
e.g. by intraocular esterases) mechanisms. An advantage of
the in vivo conversion of the CAl-based prodrug to CAl is
that the ensuing CAI provides localized therapeutic effects
in target disease tissue with high therapeutic margins of
safety.

[0025] A further embodiment provides the use of CAI
compounds in conjunction with a drug delivery system in
the form of an implant or a device for the treatment of
conditions as set forth herein. Certain embodiments of the
invention contemplate the use of CAI compounds and
formulations thereof for use comprising a coating for
example of a device in conjunction with physical device
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implants such as stents and band ligatures. Therapeutic uses
of such implants include but are not limited to vascular
diseases such as restenosis, and in bone and tissue grafts.

[0026] A further embodiment of the subject invention
provides for the local administration of CAI compounds in
combination with other pharmacological therapies. As con-
templated in the subject invention, combination therapies of
CAI compounds with other medicaments targeting similar or
distinct disease mechanisms have advantages which include
greater efficacy in therapeutic treatment of a disease and
greater margins of safety relative to respective monothera-
pies with either specific or separate medicament.

[0027] In one embodiment, a CAI compound is used in a
method to treat neovascular ocular disease comprising local-
ized (for example, in ocular tissue) concurrent administra-
tion with one or more other medicaments each of which may
act to block angiogenesis by a pharmacological mechanism.
Such combinations would act by providing for superior
efficacy from mechanisms of action from additivity, synergy,
or amerlioration of side effects. Medicaments that can be
concurrently administered with a CAI compound of the
invention include, but are not limited to, vascular endothelial
growth factor VEGF blockers (e.g. by VEGF neutralizing
binding molecules such as Macugen (Eyetech) and Lucentis
(ranibizumab, Genentech), Squalamine lactate (Genaera
Corporation); and VEGF tyrosine kinase inhibition) for
treating neovascular ocular disease (AMD and Diabetic
Retinopathy) and glucocorticoids (e.g. Triamcinolone) for
treating macular edema. Other growth factors that can be
concurrently administered with the CAI compounds of the
invention (preferably in sterile, aqueous formulations)
include, but are not limited to, Pigment Epithelium Derived
Factor (PEDF), Erythropoietin (EPO), integrin, endostatin,
R-cadherin, angiostatin, and fibroblastic growth factor.

[0028] The invention encompasses the use of any of the
CAI compounds and formulations thereof in the manufac-
ture of a medicament for the local treatment of a non-life
threatening disease. In a preferred embodiment, the inven-
tion encompasses the use of a CAI compound and a formu-
lation, and preferably an aqueous formulation, thereof in the
manufacture of a medicament for the local treatment of an
ocular disease.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] The subject invention provides CAI compounds
and formulations thereof, and methods for their use in the
localized treatment of non-life threatening diseases. Formu-
lations of CAI compounds of the subject invention can
comprise CAl as a free base and a CAI prodrug in micro-
crystalline form, as a microparticle, as an emulsion, and the
like. The subject invention further provides methods for
treating non-life threatening diseases comprising adminis-
tration to a patient of a therapeutically effective amount of
a CAI compound of the invention (i.e., using novel delivery
systems and combination therapies), that are effective and
are associated with little or no adverse side effects.

[0030] Routes of administration contemplated herein for
the delivery of CAI compounds and/or of formulations
thereof by local administration include, but are not limited
to, ocular, dermal, nasal, ictic, pulmonary, intravitreal,
peribulbar, subtenon, periocular, retrobulbar, subretinal, and
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posterior juxtascleral subconjunctival routes. Such routes of
administration may be performed by injection by syringe
and using a needle or cannula or by needle-free systems:
topical administration via a formulation comprising drops,
ointment, and creams, inhalation by means of an inhalation
device such as a metered dose inhaler or dry powder inhaler
or nebulizer, or in conjunction with drug delivery systems
exemplified by controlled release of a CAI compound from
a matrix comprising a contact lenses, (for delivery of drug
to a tissue of the eye), from a device, from an implant, for
release of drug to proximal tissue, and by use of an ionto-
phoretic system e.g., to enhance the rate of penetration of
drug through a barrier tissue.

[0031] Ina preferred embodiment of this invention, a CAI
compound, or formulation thereof, is administered locally to
ocular tissue via a route that attenuates ocular pathological
disease processes without unduly compromising normal or
healthy ocular function by acting directly in the eye (e.g., at
the site of diseased tissue) in a controlled therapeutically
effective and localized fashion.

1. Definition of Terms

[0032] The term “CAI compound,” as used herein, refers
to CAl as a free base and to CAl analogs, and CAI prodrugs,
and to any salts such as acid salts thereof. The CAI com-
pounds of the invention are particularly useful in the treat-
ment of non-life threatening diseases.

[0033] The term “therapeutically effective amount,” as
used herein, refers to the amount necessary to elicit the
desired biological response such as amelioration or reduc-
tion in severity of a symptom by a percentage amount. In
accordance with the subject invention, the therapeutically
effective amount of a CAI compound is the amount neces-
sary to treat non-life threatening diseases. In one embodi-
ment, an effective amount of a CAI compound, or formu-
lation thereof, may ameliorate the severity of symptoms
and/or complications associated with a non-life threatening
disease. The amelioration in symptom and/or complication
severity may be a 5%,10%,15%,20%,25% 30%,35%,40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%,98% or 99% decrease in severity. Preferably, the thera-
peutically effective amount of CAI compound locally
administered in the treatment of ocular disease is a dose of
5 mg to 50 mg. More preferably 5 mg is dosed intravitreally
and 50 mg is dosed periocularly. More preferably, the CAI
compound is CAI free base.

[0034] The term “patient,” as used herein, describes an
organism, including mammals, to which treatment with the
compositions according to the present invention is provided.
Mammalian species that benefit from the disclosed com-
pounds and methods of treatment include, but are not limited
to, apes, chimpanzees, orangutans, humans, monkeys; and
domesticated animals (i.e., pets) such as horses, dogs, cats,
mice, rats, guinea pigs, and hamsters.

[0035] The term “treatment” as used herein covers any
treatment of a non-life threatening disease in a patient,
particularly a human, comprising administration of a com-
pound and/or formulation of a compound of this invention
and methods of the subject invention, and includes:

[0036] 1. Preventing the disease from occurring in a
patient that may be predisposed to the disease but has
not yet been diagnosed as having it;
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[0037] II. Inhibiting the disease, e.g., inhibiting occur-
rence of an additional disease; or arresting develop-
ment, inducing remission, or maintaining remission of
the disease;

[0038] III. Relieving the disease, e.g., causing regres-
sion of the disease or addressing by diminishing or
reducing symptoms; or

[0039]

[0040] “Concurrent administration” and “concurrently
administering,” as used herein, includes administering a
compound or formulation in a therapeutic method suitable
for use with the compounds and methods of the invention
(for example, administration of a CAI prodrug of Forumula
II or 111, below) in the treatment of serious, non-life treat-
ening diseases.

[0041] “Non-life threatening disease(s),” as used herein,
includes but is not limited to non-life threatening prolifera-
tive, inflammatory, neovascular, ocular, edematous, signal
transduction-mediated diseases, matrix metalloproteinase-
mediated diseases, and neurodegenerative diseases.
Examples of serious, non-life threatening ocular diseases
include, but are not limited to diabetic retinopathy (DR),
neovascular age-related macular degeneration (ARMD),
diabetic macular edema (DME), cystoid macular edema
(CME) and ocular tumors such as retinoblastoma (RB),
Retinopathy of Prematurity (ROP), Retinal Vascular Occlu-
sions (RVO), corneal neovascularization, iris neovascular-
ization, neovascular glaucoma, ischemic neural damage,
uveitis, glaucoma, and pterygium, neovascular diseases of
the retina such as hyperproliferative retinopathies, vitreore-
tinopathies, and retinal degeneration associated with sys-
temic diseases such as diabetes mellitus, ischemic and
hypoxic conditions associated with retinal vein and artery
occlusion (e.g., from sickle cell disease or thrombosis),
retinal degeneration resulting from retinal detachment, and
age-related macular degeneration. Non-life threatening dis-
eases, as defined herein, include any disease that is directly
or indirectly mediated by CAI. Non-life threatening diseases
are not diseases which may cause death in a patient. A
non-life threatening disease may be present in a patient
together with a life-treatening disease such as diabetes
mellitus.

IV. Inhibiting recurrence of a disease.

[0042] The present invention may also be used to treat
ocular symptoms resulting from diseases or conditions that
have both ocular and non-ocular symptoms. Some examples
include AIDS-related disorders such as cytomegalovirus
retinitis and disorders of the vitreous; von Hippel-Lindau
Syndrome (a disease that has ocular and nonocular neovas-
cularizations); pregnancy-related disorders such as hyper-
tensive changes in the retina; and ocular effects of various
infectious diseases such as tuberculosis, syphilis, lyme dis-
ease, parasitic disease, toxocara canis, ophthalmonyiasis,
cyst cercosis, and fungal infections. Examples of non-ocular
diseases include but are not limited to rheumatoid arthritis,
psoriasis, contact dermatitis, keratitis, conjunctivitis, scleri-
tis, squamous cell carcinoma, condyloma, eczema, rosacea,
vascular proliferation associated with angioplasty, graft vs
host disease (organ and tissue transplantation), glioblas-
toma, peripheral neuropathies, diabetic neuropathy, collagen
vasculidities

[0043] In addition, the present invention can be used to
treat diseases other than non-life threatening diseases such
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as, but not limited to, bladder cancer, breast cancer, brain
tumors, colon and rectal cancer, endometrial cancer, kidney
cancer, leukemia, lung cancer, melanoma, non-Hodgkin’s
lymphoma, pancreatic cancer, prostate cancer, skin (non-
melanoma) cancer, and thyroid cancer.

[0044] The following definitions are applicable to those
structures as defined for Formula II and Formula III, below.

[0045] Unless otherwise specified, as used herein, the term
“alkyl” refers to a straight or branched chain alkyl moiety.
In one embodiment, the alkyl moiety is C, galkyl, which
refers to an alkyl moiety having from one to eight carbon
atoms, including for example, methyl, ethyl, propyl, isopro-
pyl, butyl, tert-butyl, pentyl, hexyl, and octyl.

[0046] The term “alkyl” also includes cycloalkyl, includ-
ing for example cyclohexyl and the like. The term “alkyl”
also includes alkenyl, which refers to a straight or branched
alkyl moiety having one or more carbon double bonds, of
either E or Z stereochemistry where applicable, and includes
for example, vinyl, 1-propenyl, 1- and 2-butenyl, and 2-me-
thyl-2-propenyl.

[0047] The term “alkyl” also refers to an alicyclic moiety
having from three to six carbon atoms and having in addition
one double bond. Such groups, also known as “cycloalk-
enyl,” include, for example, cyclopentenyl and cyclohex-
enyl.

[0048] The term “alkyl” also includes alkynyl moieties,
including for example, ethynyl, 1-propynyl, 1- and 2-buty-
nyl, 1-methyl-2-butynyl, and the like.

[0049] The term “alkoxy” refers to an alkyl-O-group, in
which the alkyl group is as described herein.

[0050] The term “halogen” is refers to fluorine, chlorine,
bromine and iodine.

[0051] The term “aryl” refers to an aromatic carbocyclic
ring, e.g., phenyl, substituted phenyl and like groups, as well
as rings which are fused, e.g., naphthyl, biphenyl indaryl and
the like. Aryl groups may be optionally substituted with
from 1 to 3 groups of alkyl, aryl, heteroaryl, halogen,
hydroxy, alkoxy, nitro, cyano, trifluoromethyl, alkylthio,
alkylsulfonyl, arylsulfonyl, N(R),, S(O),N(R),, CH,N(R),,
CO,R, and C(O)N(R), wherein R groups are independently
hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, aminoalkyl,
arylalkyl, aryl, heterocycloalkyl or heteroaryl.

[0052] The term “arylalkyl” refers to a moiety in which
the “aryl” and “alkyl” groups are as described herein.

[0053] The term “heterocycloalkyl” refers to a saturated
heterocyclic moiety having from two to six carbon atoms
and one or more heteroatom from the group N, O, and S (or
oxidized versions thereof) which may be optionally benzo-
fused at any available position. This includes, for example,
azetidinyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyl, ben-
zodioxolyl and the like.

[0054] The term “heterocycloalkyl” also refers to an ali-
cyclic moiety having from three to six carbon atoms and one
or more heteroatoms from the group N, O, and S and having
in addition one double bond. Such moieties may also be
referred to as ‘“heterocycloalkenyl” and includes, for
example, dihydropyranyl, and the like.

[0055] In the case that the heterocyclyl moiety contains a
nitrogen atom that may be substituted, then a substitutent
may be chosen from the group of R.
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[0056] The term “heteroaryl” refers to monocyclic or
bicyclic aromatic ring systems of five to ten atoms of which
at least one atom is selected from O, N, and S, in which a
carbon or nitrogen atom is the point of attachment, and in
which one additional carbon atom is optionally replaced
with a heteroatom selected from O or S, and in which from
1 to 3 additional carbon atoms are replaced by nitrogen
heteroatoms. The heteroaryl group is optionally substituted
with up to three groups selected from alkyl, aryl, heteroaryl,
halogen, hydroxy, alkoxy, nitro, cyano, trifluoromethyl,
alkylthio, alkylsulfonyl, arylsulfonyl, N(R),, S(O,)N(R),,
CH,N(R),, CO,R, and C(O)N(R), wherein R groups are
independently hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl,
aminoalkyl, arylalkyl, aryl, heterocycloalkyl or heteroaryl.

[0057] This term includes, for example, imidazolyl, tetra-
zolyl, furanyl, thiophenyl, pyridyl, indolyl, quinolyl, ben-
zothiadiazolyl, benzofurazanyl, benzotriazolyl, and the like.

[0058] Certain of the above defined terms may occur more
than once in Formulas I and III and upon such occurrence
each term shall be defined independently of the other.

[0059] “Optional” or “optionally” means that the subse-
quently described event, element, or circumstance may or
may not occur, and that the description includes instances
where said event occurs and instances in which it does not.

[0060] The term “substituted” shall be deemed to include
multiple degrees of substitution by a named substituent.

[0061] Where multiple substituent moieties are disclosed,
the substituted compound can be independently substituted
by one or more of the disclosed or claimed substituent
moieties, singly or plurally.

II. CAI Prodrugs of the Invention

[0062] In certain embodiments of the subject invention,
CAI prodrugs of Formula II are provided as follows:
Formula IT
o cl

R,

wherein

[0063] R, is selected from hydrogen, alkyl, aryl, aryla-
lkyl, alkylamino, dialkylamino, morpholino, piperazi-
nyl, alkylpiperazinyl, hydroxy, alkoxy, hydroxyalkyl,
and alkoxyalkyl or is a group of formula

—(CHy), / |

—
e
/
63
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[0064] wherein X is O, NH or S; Y is selected from
hydrogen, alkyl, alkylamino, dialkylamino, and
hydroxyalkyl; R' is selected from hydrogen and a
naturally occurring a-amino acid side chain; R" is
selected from hydrogen, alkyl, alkylamino, and alky-
lhydroxy.

[0065] R, is selected is selected from hydrogen, alkyl,
aryl, arylalkyl, alkylamino, dialkylamino, morpholino,
piperazinyl, alkylpiperazinyl, hydroxy, alkoxy,
hydroxyalkyl, alkoxyalkyl, alternatively when taken
together may form a carbocyclic, heterocyclic and
heteroaryl ring

[0066] In certain other embodiments of the subject inven-
tion, CAI prodrugs of Formula III are provided as follows:

Formula IIT

o cl

LN

wherein

[0067] R, is selected from hydrogen, alkyl, aryl, alky-
laryl and heteroaryl or is a group of formula

Z
: Y
X
[0068] wherein X, Y and Z are independently hydro-
gen, hydroxy, alkoxy, amino, alkylamino, dialky-
lamino, halogen, nitro or cyano.

[0069] R, is hydrogen, alkyl, aryl, alkylaryl or het-
eroaryl, or a group of formula

Z
: Y
X
[0070] wherein X, Y and Z are independently hydro-
gen, hydroxy, alkoxy, amino, alkylamino, dialky-
lamino, halogen, nitro or cyano.

[0071] Preferred embodiments of CAI prodrugs of For-
mula II are those that provide for a high therapeutic margin
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of safety via conversion to CAl at a rate that yields localized
therapeutic effects in target tissues (such as ocular tissues,
where esterase conversion of an esterified prodrug of CAl is
a preferred embodiment) and compartment of administra-
tion. The preferred prodrug compounds of the subject inven-
tion are particularly advantageous because they provide an
acceptable safety profile consistent with acute and/or
chronic ocular disease

[0072] 1In a particularly preferred embodiment, CAI pro-
drugs can readily penetrate the human scleral tissue and
effectively deliver the biologically active parent CAl thera-
peutic entity to the ocular disease target tissue compart-
ment(s) in therapeutic concentration without causing ocular
toxicity that has been previously described for the CAI
parent drug when administered systemically to cancer
patients. CAI prodrugs of the present invention may be
converted to CAI parent drug, after administration, by both
passive (e.g. by pH dependent aqueous hydrolysis) or bio-
logically mediated (e.g. enzymatic) mechanisms.

[0073] In certain embodiments, CAI prodrugs of the
invention can be converted in vivo into biologically active
CAI with passive hydrolytic mechanisms. For example, a
CAI prodrug of Formula II can be converted to CAI in vivo
by spontaneous hydrolysis. The rate of spontaneous
hydrolysis of CAI prodrugs of Formula II maybe tuned by
appropriate choice of the R, and R, groups. Specifically, to
favor the spontaneous hydrolysis of compounds of Formula
11, one embodiment provides for compounds of Formula II
that contain nucleophilic catalytic groups, such as amino and
hydroxyl functions, incorporated into either or both of the R,
and R, groups such that internal “anchimeric assistance” of
the hydrolytic reaction is catalyzed via formation of a cyclic
intermediate with a ring size ranging from 3-7 atoms.

[0074] Alternatively, the conversion of CAI amide pro-
drugs of Formula II to CAI in vivo may be mediated by
endogenous hydrolytic enzymes such as proteases and
esterases in the eye. Such hydrolytic enzymes particularly
matrix metalloproteinases are known to be upregulated in
target neovascular disease tissues for the neovascular pro-
liferative disease indications of relevance specified herein.
CAI amide prodrugs of Formula II may contain one or more
asymmetric carbon atoms and may exist in a given diaste-
reomeric, racemic, or enantiomeric form.

[0075] Inine and amide derivatives of amino functions and
are well established prodrugs in the medicinal chemistry art.
As described above, CAl is a known organic compound
designated as 5-amino-[4-(4-chlorobenzoyl)-3,5-dichlo-
robenzyl]-1,2,3-triazole-4-carboxamide and having a struc-
ture illustrated in Formula 1. The amorphous CAI free base,
which is the starting material for crystalline forms, salt
forms, and other formulations that are the subject of this
invention, is readily synthesized using previously described
methods (see, for example, U.S. Pat. Nos. 4,590,201 and
5,602,156, the contents of which are hereby incorporated by
reference in their entirety) by a person who is skilled in the
art of organic synthesis. CAI amide prodrugs of Formula II
are readily synthesized by persons skilled in the art for
example by reacting CAI with a reactive carboxylic acid
derivative (e.g. carboxylic acid chloride or anhydride) in the
presence of a base such as an organic base in an organic
solvent to promote amide bond formation. Examples of
carboxylic acid chlorides and anhydrides include but are not
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limited to acetyl chloride, benzoylchloride, propionic anhy-
dride, pivaloyl chloride; examples of organic bases include
pyridine, 4-dimethylaminopyridine and triethylamine and
appropriate organic solvents include dimethylformamide,
tetrahydrofuran and dichloromethane. Compounds of For-
mula III are readily synthesized by persons skilled in the art
by reacting CAI with the specific ketone or aldehye com-
pound in an organic solvent in the presence of a catalyst or
drying agent to form the CAI ketimine or aldimine prodrugs.
Examples of ketones and aldehydes include but are not
limited to acetaldehyde, proprionaldehyde, benzaldehyde,
acetophenone, benzophenone, acetone and ethylmethylke-
tone; organic solvents include dimethylformamide, tetrahy-
drofuran and dichloromethane; catalysts and drying agents
are exemplified by magnesium sulfate and titanium tetrai-
sopropoxide.

III. CAI Salts of the Invention

[0076] Further embodiments of the present invention are
novel acid addition salt forms of CAI free base and CAI
prodrugs that are used to prepare a pharmaceutical formu-
lation using any of the formulation techniques known to the
skilled artisan or as set forth herein. Particularly preferred
are acid addition salt forms that, upon local administration,
serve to maintain a therapeutic, free concentration of CAI
that is effective at alleviating disease pathology and have a
safety profile consistent with practical therapeutic applica-
tion.

[0077] Preferred embodiments of the subject invention
provide acid addition salt forms of CAI derived from organic
acids that have membrane stabilizing or anti-inflammatory
effects including, but not limited to, cholic acids, long chain
unsaturated fatty acids, and amphilic long chain and sterol
derived sulfonic acids. Such salts and complexes may be
prepared in a conventional manner and can exhibit superior
activity and controlled release profile in vivo relative to the
simple CAI parent free base. Such salts refer to non-toxic or
biocompatible salts of CAI or CAI prodrugs of the invention
that are generally prepared by one skilled in the art by
reacting the CAl in its free base parent form with a suitable
organic or inorganic acid.

[0078] Representative organic or inorganic acids for the
preparation of CAI and CAI prodrug salts of the subject
invention include, but are not limited to, the following:
hydrogen borate, hydrogen bromide, hydrogen chloride,
nitric acid and hydrogen nitrate, phosphoric acid or trihy-
drogen or dihydrogen or monohydrogen phosphate, dihy-
drogenphosphate, sulfuric acid or dihydrogen sulfate, and
monohydrogensulfate. Representative hydrophilic organic
acid salts include, but are not limited to, the following:
citrate, fumarate, gluconate, glutamate, lactate, maleate,
mandelate, mesylate, oxalate, succinate tartrate, and valer-
ate. Representative hydrophobic organic acid salts include,
but are not limited to, the following: benzenesulfonate,
benzoate, cholate, hydroxynaphthoate, laurate, napsylate,
oleate, palmoate, palmitate, salicylate, stearate, tosylate, and
taurocholate. Additional salts of essential amino acids are
useful.

[0079] Particularly preferred are acid addition salt forms
of CAI that, upon local administration, serve to maintain a
therapeutic concentration of free form CAI that is effective
at alleviating disease pathology without a toxic or tissue-
damaging or tissue function-imparing side effect profile that
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can prohibit practical therapeutic use. Even more preferred
embodiments are acid addition salt forms of CAI derived
from or comprising organic acids that have membrane
stabilizing or anti-inflammatory effects such as cholic acids,
long chain unsaturated fatty acids, and amphilic long chain
and sterol derived sulfonic acids.

III. CAI Compound Formulations

[0080] In a further embodiment, formulations of CAI
compounds are provided for treatment of the non-life threat-
ening diseases, which formulations and methods of treat-
ment comprise the subject of this invention. Such formula-
tions serve to overcome bioavailability limitations of CAI as
a poorly water-soluble compound and/or provide for the
increased, with respect to an aqueous solution of free base
CAl, bioavailability of free CAI drug to the targeted disease
tissue and providing exposure to diseased tissue at a desired
rate to achieve and maintain a therapeutically effective
amount of CAl in a pharmacologically active concentration.

[0081] In one embodiment, aqueous CAI compound for-
mulations administered as described herein provide for
immediate and complete release of CAI from a formulation.
Alternatively, aqueous CAI compound formulations of the
invention, when administered, provide for a slow rate of
CAlI release such as a controlled release or a zero order
release or release of about 1% to 5% of the amount of
administered drug over a time period of from about 1 hour
to about 1 month. In related embodiments, formulations of
CAI compounds of the invention include, but are not limited
to, microcrystalline forms, micron and submicron solid
particulate formulations, emulsion and microemulsion for-
mulations and polymer encapsulation formulations where
the drug can be dissolved or suspended in a matrix com-
prising a biocompatible and/or biodegradable polymer.

[0082] In another embodiment, the CAI compound for-
mulations of the invention provide a slow rate of CAl release
in the target disease tissue over a 1-week to 3-year period
after a single administration. Certain CAI compound for-
mulations of the invention provide pharmacologically effec-
tive concentrations of CAl in the target disease tissue over
a 15 minute to one-week period week after single adminis-
tration.

[0083] The CAI compound formulations described below
can be prepared in proportions of ingredients (CAI com-
pound and pharmaceuticly acceptable ingredients such as
excipitents, surface active agents, solvents, and the like)of
which are determined by the solubility and chemical nature
of the CAI compound or formulation, chosen route of
administration, and standard medical practice. For example,
microparticle formulations of CAI can be further prepared in
an aqueous formulation, for example in the presence of a
pharmaceutically acceptable surfactant or a pharmaceuti-
cally acceptable surface active agent.

A. Emulsion Formulations

[0084] Emulsion formulations of CAI compounds of the
invention include, but are not limited to, compositions
prepared using formulation processes comprising a lipid,
surfactant and solvent that are readily performed by one
skilled in the art of drug formulation. In a preferred embodi-
ment emulsion formulations of CAI compounds to be
administered as described herein, provide for immediate or
short term release of at least 90% of the amount of CAI in
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the formulation and providing pharmacologically effective
concentrations of CAI in the target disease tissue over a 15
minute to one-week period week after single administration.

[0085] In general emulsion formulations of CAI com-
pounds of the invention are prepared using a selection of the
following five classes of excipients (Pouton, C. W. Eur. J.
Pharm. Sci. 11 Suppl 2: §$93-98, 2000): 1) pure triglyceride
oils; 2) mixed glycerides; 3) lipophilic surfactants; 4) hydro-
philic surfactants; and 5) water-soluble cosolvents.
Examples of lipid based drug formulations applicable to
CAl, CAI prodrug and salts thereofinclude emulsions pre-
pared for the lipophilic immunosuppressive drug cyclospo-
rine (Fahr, A. et al. Clin. Pharmacokinet. 24, 472-495, 1993;
Fricker, G. et al. Br. J. Pharmacol. 117,217-223, 1996), and
halofantrine a lipophilic small molecule antimalaria drug
(Porter, C. J., et al. J. Pharm. Sci. 85, 357-361, 1996).

[0086] In certain embodiments, emulsion formulations of
the invention comprising liquid droplets of formulation
comprising CAI or a CAI compound, which droplets are
surface stabilized dispersions of droplets of sizes less than
10 micrometers in aqueous medium. Alternatively, the sub-
ject invention’s emulsion formulations can be locally deliv-
ered to a target tissue as an oil-in-water microemulsion of
droplet sizes less than 100 nanometers. These microemul-
sions are composed of CAl, CAI prodrugs and salts thereof
dissolved in a mixture of lipophilic vehicle and admixed
with surfactants and cosurfactants.

[0087] In other embodiments, both these end results (lipo-
philic carrier and admixture with surfactants and cosurfac-
tants) are achieved from a preconcentrated or a concentrated
solution of a CAI compound in a vehicle that forms oil-in-
water emulsion of droplet sizes less than 10 micrometers
spontaneously upon mixing with bodily fluids (i.e., lacrimal
fluid, vitreal fluid, scleral fluid, blood, cerebral spinal fluid,
vaginal fluid, mucous). Alternatively, emulsion formulations
of the invention can be achieved from a preconcentrated or
a concentrated solution of a CAI compound in a vehicle that
forms oil-in-water microemulsion of droplet sizes less than
100 nanometers spontaneously upon mixing with bodily
fluids. In this way in-situ generation of the small size
droplets is facilitated wherein application of energy is not
required.

[0088] Emulsion formulations of CAI compounds are gen-
erally selected and prepared as described below. First,
suitable pharmaceutically acceptable oil or triglyceride
vehicles preferably a readily available pharmaceutically
acceptable oil or pharmaceutically acceptable triglyceride
vehicle (such as pure triglyceride oils) is selected from a
commercial source e.g. soybean oil (Fluka, Buchs, Switzer-
land), sesame oil (Fluka, Buchs, Switzerland), Miglyol®
(810, 812, 818, Hulls, Puteaux, France) and other candidates
selection of which is preferably based on respectively high-
est solubility and longest term of stability of the pure CAI
CAI salts or prodrugs as active ingredient in the oil, solu-
bility and stability determined in preformulation evalution
by dissolving CAI in the vehicle, xsurfactant, +water
(optionally containing a buffer salt) to determine saturation
concentrations of CAI as a function of temperature and then
determining the stability of CAI as a function of time (1 day,
2 days, 4 days, 1 week 2 weeks, 4 weeks, 1 month, 2 months,
and monthly thereafter, each at constant temperatures of
about 20° C., 30° C., and 40° C. Formulations containing

Jun. 1, 2006

hydrophobic surfactants and hydrophilic surfactants are then
prepared with an oil vehicle composition range of 25-45%,
hydrophobic surfactant(s) range of 25-45% and hydrophilic
co-surfactant(s) in a range of 10-20%.

[0089] Contemplated hydrophobic surfactants for use in
the preparation of emulsion formulations of the invention
include, but are not limited to, glyceryl monostearate and
Pluronic® (e.g., Pluronic®F68, Pluronic®F127, Sigma, St.
Louis Mo.). Contemplated hydrophilic co-surfactants
include but are not limited to, Tween (e.g., Tween 20, Tween
40, Tween 80, Sigma, St. Louis Mo.) and Labrasol® (Gat-
tefosse, Saint Priest, France). Preferred emulsion formula-
tions of the invention exhibit small submicron droplet size,
high CAI active ingredient stability, and high CAI active
ingredient load.

[0090] Alternatively, in accordance with the subject inven-
tion, a CAl compound can be formulated as an aqueous
suspension of surface stabilized particles. The particle size
distribution of such suspension formulations is carefully
maintained to less than 10 micrometers so that local irrita-
tion to the target tissue (for example, tissue of the eye) is
avoided. For example, one embodiment of the invention
provides a preparation of concentrated solution of a CAI
compound. Specifically, the CAI compound is dissolved or
suspended directly in vehicles that form a suspension of
surface stabilized CAI compound with particles of sizes less
than 10 micrometers. The vehicles provide therapeutically
effective concentrations of pharmacologically active CAI at
the target disease site upon local administration to the
disease target tissue or tissue compartment by administration
methods described herein. Surface stabilization of the par-
ticles in these embodiments is provided by a pharmaceuti-
cally acceptable surface active agent, for example a surface
active agent selected from the group consisting of lecithin,
charged or uncharged phospholipids, polymeric surfactants,
non-polymeric surfactants, charged surfactants (e.g., anionic
surfactants or cationic surfactants), uncharged surfactants
(e.g., polyether surfactants such as polyethyleneglycol-con-
taining surfactants and polyethyleneglycol-co-polypropyle-
neglycol-containing surfactants), one or more of bile acids
and their salts, or combinations thereof.

[0091] Alternatively, the CAI compounds of the invention
can be prepared as a molecular complex with beta-cyclo-
dextrin or its derivatives. Furthermore, an alternative for-
mulation consists of molecular complex of a CAI compound
with one or more pharmaceutically acceptable lipids
selected from a group of lecithin, charged or uncharged
phospholipids, polymeric surfactants, non-polymeric surfac-
tants, charged surfactants, uncharged surfactants, one or
more of bile acids and their salts, triglycerides, or other
lipophilic solvents or combinations thereof.

B. Microparticle Formulations

[0092] “Microparticlulate forms of a CAI compound”
refers to solid particulate forms of CAI free base, CAI
prodrugs and salts thereof with particle sizes of 10 microme-
ters or less. Further, “microparticlulate forms of a CAI
compound” refers to respective amorphous or crystalline
forms CAI, CAI prodrugs and salts thereof as well as
mixtures of CAI, CAI prodrugs and salts thereof with other
additives (e.g. polymers, surfactants) that yield particulate
forms of 10 micrometers or less.

[0093] Microparticle formulations of CAI compounds of
the invention include, but are not limited to, compositions
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prepared using controlled precipitation formulation pro-
cesses readily selected and implemented by one skilled in
the art of drug formulation. for example by dissolving a CAI
compound in a solvent such as acetone or ethanol or
tetrahydrofuran or DMSO to form a solution and then
adding said solution to a non-solvent such as water in which
the solvent has solubility, or adding such non-solvent slowly
with stirring to the solution, each method optionally in the
presence of a pharmaceutically acceptable surface active
agent or combination of agents in either the solvent or
non-solvent or in both, followed by removal of the solvent,
such as by evaporation or diafiltration to provide a suspen-
sion of microparticles in an aqueous medium. The particles
can be isolated by lyophilization of the suspension, for
example in vials optionally in the presence of an oxygen-
free gas such as nitrogen or argon after removal of the water,
optionally after addition of a carbohydrate such as lactose or
mannitol which can form a solid matrix in which the solid
particles are dispersed. The particles can be resuspended into
an aqueous medium upon addition of such aqueous medium.
In a preferred embodiment microparticulate formulations of
a CAI compound to be administered as described herein,
provide for immediate release of CAI providing pharmaco-
logically effective concentrations of CAI in the target dis-
ease tissue over a one-week to three-year period period after
a single administration.

[0094] In one embodiment, microparticles of CAI of the
invention include polymeric microspheres that encapsulate
CAl, CAI prodrugs and salts thereof of the invention.
Microparticle formulations of CAI include, but are not
limited to, compositions prepared using controlled precipi-
tation formulation processes readily selected and imple-
mented by one skilled in the art of drug formulation. A
controlled microparticle precipitation process is exemplified
as follows.

[0095] CALI free base or a respective CAI acid addition salt
form or prodrug is dissolved in a suitable organic solvent
(e.g. ethanol, N-methylpyrrolidine) and then mixed with
stabilizers, as exemplified by SPG (0.218 sucrose; buffer
salts comprising 0.0038 M monobasic, 0.0072 M dibasic
potassium phosphate; 0.0049 M potassium glutamate). Poly-
mer (e.g. polyvinylpyrrolidone) and sugar (e.g. lactose)
matrix-forming components are optionally added. Micron
and submicron microparticles of CAI formulation are then
prepared by controlled precipitation at an optimized tem-
perature under low frequency sonication followed. Sonica-
tion of the contents of the vessel containing the components
of such formulation can also be accomplished using ultra-
sound frequencies, for example by placing the vessel con-
taining the formulation in an ultrasound bath and applying
ultrasound energy. The CAI microparticle formulation(s) are
collected, for example by centrifugation such as at 10,000 g
and characterized by digital optical light microscopy and
laser light scattering and Scanning Electron Microscopy
(SEM) for particle sizing. Contents of the formulation are
analyzed, for example by using HPLC for content and
stability of such content, and by using USP dissolution
techniques to measure the release rate of the CAI drug in
vitro.

[0096] In yet another embodiment, the CAI microparticle
formulation is prepared using methods that are standard in
the art, such as by entrapment or encapsulation of CAI free
base, CAI salt form or prodrug drug molecules within a
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matrix of polymeric microspheres of sizes less than 50
micrometers, wherein the polymeric matrix material is
selected from the group of albumin, polylactic-coglycolic
acid, polymethacrylic acids and salts, polyethyleneglycol,
natural polymeric materials, synthetic polymeric materials,
charged polymeric materials, and uncharged polymeric
materials, and combinations thereof.

[0097] Preferred polymer encapsulation systems include
polylactic-coglycolic acid (PLGA) microsphere formula-
tions as exemplified by the formulation of octreotide in
Sandostatin-LAR® (See Sandostatin LAR® prescribing
information (www.sandostatin.com)) which is administered
as a once-a-month depot injectable therapeutic.

C. Liposomal Formulations:

[0098] In addition, the compounds of the present invention
can also be administered in the form of liposomes or the like.
Disintegrators include, without limitation, delivery systems
such as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from
a variety of phospholipids, such as lecithin and phosphati-
dylcholines, optionally with added cholesterol and/or steary-
lamine.

D. Pharmaceutical Formulations in General

[0099] CAI compounds of the invention may be provided
in formulations that contain pharmaceutically acceptable
auxiliary substances as required to approximate physiologi-
cal conditions, such as pH adjusting for example to adjust
pH of an aqueous medium, for example to about pH 7.4 and
buffering agents to maintain such pH, tonicity adjusting
agents which can be useful, for example, to adjust tonicity
of a formulation to physiological ionic strength, wetting
agents and the like, for example, sodium acetate, sodium
lactate, sodium chloride, potassium chloride, calcium chlo-
ride, sorbitan monolaurate, triethanolamine oleate, etc.

[0100] The concentration of the CAI compounds of the
invention in their respective pharmaceutical formulations
can vary widely (% w/v), i.e., from less than about 0.1%,
usually at or at least about 2% to as much as 20% to 50% or
more by weight, and will be selected primarily by desired
dosage levels, fluid volumes, viscosities, etc., in accordance
with the particular mode and route of administration selected
and target tissue. Preferably, the concentration of CAI com-
pound in the aqueous, therapeutic formulations of the inven-
tion range from about 0.01 mg/mL to about 100 mg/mlL..
More preferably, the concentration of CAI compound in the
aqueous, therapeutic formulations of the invention for the
localized treatment of ocular diseases range from about 1
mg/mL to 60 mg/mL of formulation.

[0101] The pharmaceutical formulations of the invention
may include delivery-enhancing agents that can be used
alone, in combination with each other, or in combination
with another delivery-enhancing agent. The term “delivery
enhancing agents” includes agents that facilitate the transfer
CAI to the target cell. Examples of such delivery enhancing
agents include, but are not limited to, fatty acid esters,
surfactants, detergents, alcohols, glycols, surfactants, bile
salts, heparin antagonists, cyclooxygenase inhibitors, hyper-
tonic salt solutions, acetates.

[0102] As contemplated herein, alcohols that can act as
delivery enhancing agents include, without limitation, the
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aliphatic alcohols such as ethanol, N-propanol, isopropanol,
butyl alcohol, acetyl alcohol. Glycols that can act as delivery
enhancing agents in accordance with the subject invention
include, but are not limited to, glycerine, propyleneglycol,
polyethyleneglycol and other low molecular weight glycols
such as glycerol and thioglycerol. Acetates such as acetic
acid, gluconic acid, and sodium acetate are further examples
of delivery-enhancing agents. Hypertonic salt solutions like
1M NaCl are also examples of delivery-enhancing agents.

[0103] Examples of pharmaceutically acceptable surfac-
tants that can be provided in pharmaceutical formulations of
the invention include, without limitation, sodium dodecyl
sulfate (SDS) and lysolecithin, polysorbate 80, nonylphe-
noxypolyoxyethylene, lysophosphatidylcholine, polyeth-
ylen-glycol 400, polysorbate 80, polyoxyethylene ethers,
polyglycol ether surfactants and DMSO. Bile salts such as
taurocholate, sodium tauro-deoxycholate, deoxycholate,
chenodesoxycholate, glycocholic acid, glycocheno-deoxy-
cholic acid and other astringents like silver nitrate may be
used. Heparin-antagonists like quaternary amines such as
protamine sulfate may also be used. Cyclooxygenase inhibi-
tors such as sodium salicylate, salicylic acid, and non-
steroidal antiinflammatory drug (NSAIDS) like indometha-
cin, naproxen, diclofenac may be used.

[0104] Examples of pharmaceutically acceptable deter-
gents that can be provided in pharmaceutical formulations of
the invention can be selected from anionic, cationic, zwit-
terionic, and nonionic detergents. Exemplary pharmaceuti-
cally acceptable detergents include but are not limited to
taurocholate, deoxycholate, taurodeoxycholate, cetylpy-
ridium, benalkonium chloride, ZWITTERGENT-3-14 deter-
gent, CHAPS (3-{(3-Cholamidopropyl) dimethylammo-
niol}-1-propanesulfonate hydrate, Aldrich), Big CHAP,
Deoxy Big CHAP, TRITON X-100 detergent, C12ES,
Octyl-B-D-Glucopyranoside, PLURONIC-F68 detergent,
TWEEN-20 detergent, and TWEEN-80 detergent.

[0105] The concentration of a delivery-enhancing agent in
a pharmaceutical formulation of the invention will depend
on a number of factors known to one of ordinary skill in the
art. Such factors include the particular delivery-enhancing
agent being used, the buffer, pH, target tissue or organ and
mode of administration. In certain embodiments of the
invention, the concentration of the delivery-enhancing agent
will be in the range of 1% to 50% (v/v), preferably 10% to
40% (v/v) and most preferably 15% to 30% (v/v). Prefer-
ably, the detergent concentration in the final formulation
administered to the patient is about 0.5 to about 2.times. the
critical micellization concentration (CMC).

[0106] Excipients can be included in the formulations of
the invention. Examples include cosolvents, surfactants,
oils, humectants, emollients, preservatives, stabilizers and
antioxidants. A pharmacologically acceptable buffer may be
used, e.g., tris or phosphate buffers. Effective amounts of
diluents, additives and excipients are those amounts which
are effective to obtain a pharmaceutically acceptable formu-
lation in terms of solubility, stability, and biological activity.

[0107] Formulations of the invention may also include,
depending on the formulation and mode of delivery desired,
pharmaceutically-acceptable, non-toxic carriers or diluents,
which include vehicles commonly used to form pharmaceu-
tical compositions for animal or human administration. The
diluent is selected so as not to unduly affect the biological
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activity of the combination. Examples of such diluents
which are especially useful for injectable formulations are
water, the various commercially available pharmaceutically-
acceptable saline, organic or inorganic salt solutions, Ring-
er’s solution, dextrose solution, and Hank’s solution. In
addition, the pharmaceutical composition or formulation
may include additives such as other carriers; adjuvants; or
nontoxic, nontherapeutic, nonimmunogenic stabilizers and
the like.

[0108] Carrier employed may be, for example, either a
solid or liquid. Examples of solid carriers include lactose,
terra alba, sucrose, talc, gelatin, agar, pectin, acacia, mag-
nesium stearate, stearic acid and the like. Examples of liquid
carriers include syrup, peanut oil, olive oil, water and the
like. Similarly, a carrier for oral use may include time delay
material well known in the art, such as glyceryl monostear-
ate or glyceryl distearate alone or with a wax.

[0109] In certain embodiments, pharmaceutical formula-
tions comprise a CAI compound (preferably, CAl itself) and
a carrier such as inclusion compound host materials. The
“inclusion compound host materials” as described herein,
interact with the CAI compound to increase aqueous solu-
bility, increase chemical stability, and/or enhance drug (such
as CAI compound) delivery to and through biological mem-
branes. It is believed that by providing a carrier such as
inclusion compound host materials, a stabilized CAI com-
pound molecule can be safely delivered to a patient at a
dosage that will not induce toxicity. In addition, such carrier
materials can include coating materials (i.e., enteric-coat-
ings) that allow dissolution of the coating in an alkaline
environment such as in the intestines.

[0110] Inclusion compound host materials that can be used
in accordance with the subject invention include those
disclosed in U.S. Patent Application No. 20040033985,
incorporated herein by reference in its entirety. Contem-
plated inclusion compound host materials include proteins
(such as albumin), crown ethers, polyoxyalkylenes, polysi-
loxanes, zeolites, cholestyramine, colestipol, colesevelam,
colestimide, sevelamer, cellulose derivatives, dextran
derivatives, starch, starch derivatives, and pharmaceutically
acceptable salts thereof. Contemplated cellulose derivatives
and dextran derivatives include DEAE-cellulose, guanidi-
noethylcellulose, or DEAE-Sephadex. Favorable starches or
starch derivatives to be included in the compositions of the
invention include cyclodextrin, retrograded starch, degraded
starch, a combination of retrograded and degraded starch,
hydrophobic starch, amylase, starch-diethylaminoethyl-
ether, and starch-2-hydroxyethylether.

[0111] According to the subject invention, ageous CAI
compound formulations comprise CAI and inclusion com-
pound host materials selected from, but not limited to,
cyclodextrin and/or its derivatives (i.e., methyl p-cyclodex-
trin (M-B-CD), hydropropyl f-cyclodextrin (HP-p-CD),
hydroethyl p-cyclodextrin (HE-B-CD), polycyclodextrin,
ethyl p-cyclodextrin (E-p-CD) and branched cyclodextrin.
As one skilled in the art will appreciate, any cyclodextrin or
mixture of cyclodextrins, cyclodextrin polymers, or modi-
fied cyclodextrins can be utilized pursuant to the present
invention. Cyclodextrins are available from Wacker Bio-
chem Inc., Adrian, Mich. or Cerestar USA, Hammond, Ind.,
as well as other vendors. Formation of inclusion complexes
using cyclodextrin or its derivatives protects the constituent
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(i.e., CAl compound) from loss of evaporation, from attack
by oxygen, acids, visible and ultraviolet light and from intra-
and intermolecular reactions.

[0112] The general chemical formula of cyclodextrin is
(CsO5H,),. The content of inclusion compound host mate-
rials in compositions of the subject invention can range from
about 1 to 80 wt %. Preferably, the content of inclusion
compound host materials in compositions of the invention
range from about 1 to 60 wt %. The actual amount of the
inclusion compound host materials used will depend largely
upon the actual content of CAI compound and therapeutic
agents, if any, used in preparing compositions of the inven-
tion.

[0113] Preferably, ageous pharmaceutical formulations of
CAI compounds can be prepared as molecular complexes
with beta-cyclodextrin or its derivatives. Furthermore, an
alternative pharmaceutical formulation consists of molecu-
lar complex of CAI compound(s) with one or more lipids
selected from a group of lecithin, charged or uncharged
phospholipids, polymeric surfactants, non-polymeric surfac-
tants, charged surfactants, uncharged surfactants, one or
more of bile acids and their salts, triglycerides, or other
lipophilic solvents or combinations thereof.

[0114] The CAI compound and aqeous formulations
thereof of the subject invention can be formulated according
to known methods for preparing pharmaceutically useful
compositions. Formulations are described in a number of
sources, which are well known and readily available to those
skilled in the art. For example, Remington’s Pharmaceutical
Science (Martin EW [1995] Easton Pennsylvania, Mack
Publishing Company, 19" ed.) describes formulations that
can be used in connection with the subject invention. For-
mulations suitable for parenteral administration include, for
example, aqueous sterile injection solutions, which may
contain antioxidants, buffers, bacteriostats, and solutes,
which render the formulation isotonic with the blood of the
intended recipient; and aqueous and nonaqueous sterile
suspensions, which may include suspending agents and
thickening agents. The formulations may be presented in
unit-dose or multi-dose containers, for example sealed
ampoules and vials, and may be stored in a freeze dried
(lyophilized) condition requiring only the condition of the
sterile liquid carrier, for example, water for injections, prior
to use. Extemporaneous injection solutions and suspensions
may be prepared from sterile powder, granules, tablets, etc.
It should be understood that in addition to the ingredients
particularly mentioned above, the formulations of the sub-
ject invention can include other agents conventional in the
art having regard to the type of formulation in question.

[0115] Certain embodiments of the invention may be
formulated for local instillation in or around tissue or organs,
where for specific targeted local therapy for non-ocular body
sites, parenteral therapy is used to achieve safe and effective
local drug concentrations into a defined target lesion or
disease area, or tissue(s), or organ(s), or body compart-
ment(s), wherein routes of administration of formulations of
CAI compounds can include transcutaneous, subcutaneous,
intradermal, intrathecal, intracerebellar, intramuscular, intra-
articular or intravenous, when such direct application is
practical and clinically indicated.

[0116] Alternatively, certain embodiments of the inven-
tion may be formulated for systemic administration to a
patient diagnosed with a non-life threatening disease.
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[0117] The CAI compounds of the invention can be
administered in topical formulations or polymer matrices,
hydrogel matrices, polymer implants, or encapsulated for-
mulations to allow slow or sustained release of the compo-
sitions. A particularly preferred formulation is a suspension
or solution of the delivery system in a topical ocular for-
mulation, such as eye drops.

[0118] Topical applications may be formulated in carriers
such as hydrophobic or hydrophilic bases to form ointments,
creams, lotions, in aqueous, oleaginous or alcoholic liquids
to form paints or in dry diluents to form powders. Such
topical formulations can be used to treat ocular diseases as
well as inflammatory diseases such as rheumatoid arthritis,
psoriasis, contact dermatitis, delayed hypersensitivity reac-
tions and the like.

[0119] Certain embodiments of the invention are designed
to locally deliver bioactive CAI into target eye tissue from
implants to be injected in or around the eye, for sustained
delivery of bioactive CAl to the eye. Alternatively, delivery
vehicles are designed in the form of ointments or gels or
viscous suspensions or viscous emulsions that releases the
drug upon administration into or around eye for prolonged
periods to elicit the desired pharmacological action. The
dosage form can also be a free flowing sterile suspension for
topical administration or free flowing sterile suspensions for
injection into or around eye.

[0120] When the CAI compound is formulated as a solu-
tion or suspension, the delivery system is in a pharmaceu-
tically acceptable carrier, preferably a pharmaceutically
acceptable aqueous carrier, suitable for local tissue compat-
ibility. A variety of aqueous carriers may be used, e.g., water,
buffered water, 0.8% saline, 0.3% glycine, hyaluronic acid
and the like. Such delivery systems may be sterilized by
conventional, well known sterilization techniques e.g., by
heat or steam sterilization of formulations in sealed vials at
about 130° C. for at least 15 minutes, or liquid formulations
may be sterile filtered, e.g., by filtration through a 0.2 micron
filter in a sterile pharmaceutic environment.

IV. Routes of Administration

[0121] The CAI compounds of the invention, and formu-
lations thereof, can be used in a variety of routes of
administration, including, for example, orally-administrable
forms such as tablets targeting a specific local tissue e.g.
gastrointestinal tissues, capsules or the like, or via injectable
(e.g., parenteral, ocular, intravenous, subcutaneous, intra-
muscular), topical (e.g.,dermal, ocular, transdermal, nasal),
buccal, pulmonary (e.g., inhalation), suppository, or other
route. In one embodiment, they can be in unit dosage form,
namely, in physically discrete units suitable as unitary
dosages for human consumption, each unit containing a
predetermined quantity of active ingredient calculated to
produce the desired therapeutic effect in association with
one or more pharmaceutically acceptable other ingredients,
i.e., diluent or carrier.

[0122] The preferred routes of localized administration for
the treatment of ocular diseases using the CAI compound or
formulations thereof, of the invention include ophthalmic
artery administration, subretinal injection, intravitreal injec-
tion, and periocular injection or juxtascleral administration.
In the case of angiogenic diseases such as age related
macular degeneration and diabetic retinopathy, the formu-
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lations of the present invention are administered over a
course of treatment ranging from weeks to years. The
preferred routes of administration for the treatment of such
diseases include ophthalmic artery administration, subreti-
nal injection, intravitreal injection, and periocular injection
or juxtascleral administration. Sustained release formula-
tions such as implants would also be appropriate for the
treatment of such long term disease indications. These
formulations may also be administered in combination with
other anti-angiogenic agents.

[0123] 1In one embodiment of the invention, a CAI com-
pound can be injected intraocularly using intravitreal (into
the vitreous), subconjuctival (into the subconjuctival), sub-
retinal (under the retina), or retrobulbar (behind the eyeball)
injection. For subconjuctival injection, a CAI dose in the
range of about 0.1 ng/ml to about 10 mg/ml may be used. For
intravitreal injection, a CAI dose in the range of about 0.1
ng/0.1 ml to about 10 mg/0.1 ml may be used. For retrob-
ulbar injection, a CAl dose in the range of about 1 ng/ml to
about 10 mg/ml may be used. For subretinal injection, a CAI
dose in the range of about 0.1 ng/0.1 ml to about 10 mg/0.1
ml may be used.

A. Time Released Delivery Route

[0124] Slow or extended-release delivery systems, such as
delivery systems comprising a biopolymer (biological-based
systems), liposomes, colloids, resins, and other pharmaceu-
tical acceptable polymeric delivery systems or compartmen-
talized reservoirs, can be utilized with the compositions
described herein to provide a continuously releasing or long
term releasing source of therapeutic compound. Such slow
release systems are applicable to formulations for delivery
via topical, intraocular, oral, and parenteral routes. Delivery
to areas within the eye, in situ can be accomplished by
injection such as by using a needle and syringe, by use of a
cannula or other invasive device designed to introduce
precisely metered amounts of a desired formulation to a
particular compartment or tissue within the eye (e.g. anterior
or posterior chamber, uvea or retina). A solid, semisolid, or
liquid implant can be delivered subretinally using the instru-
mentation and methods described in U.S. Pat. Nos. 5,817,
075 and 5,868,728, the contents of which are hereby incor-
porated by reference in their entirety.

[0125] In a time-release formulation, the microsphere,
capsule, liposome, etc. may contain a concentration of CAI
that could be toxic if it were administered as a bolus dose.
The time-release administration, however, is formulated so
that the concentration released over any period of time does
not exceed a toxic amount. This is accomplished, for
example, through various formulations of the wvehicle
(coated or uncoated microsphere, coated or uncoated cap-
sule, lipid or polymer components, unilamellar or multila-
mellar structure, and combinations of the above, etc.). Other
variables may include the patient’s pharmacokinetic-phar-
macodynamic parameters (e.g., body mass, gender, plasma
clearance rate, hepatic function, genetic makeup, etc.).
Depending upon the amount of CAI provided in the formu-
lation and the release rate of the CAI, a patient could be
dosed with CAI over a period of years from a single implant
or injection comprising a CAI compound. As illustrative but
non-limiting examples, a capsule or a device, e.g., for
implantation use, can be loaded with a CAl-based formula-
tion comprised of a concentration within the range of 1 to
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200 mg of active CAl ingredient (e.g., 1 mg, 2 mg, 5 mg, 10
mg, 40 mg, 80 mg, 100 mg, 121 mg, 155 mg, 200 mg); if the
capsule is formulated to release a few (e.g., 1 to 100)
micrograms of CAI active ingredient drug per day, the
patient’s disease could be treated for a period ranging from
about 7-1000 days (1-week to 3-years) via a single admin-
istration of the capsule or device. Such a formulation pro-
vides benefits which include accurate dosing with height-
ened patient convenience, because frequent intervention or
administration is not required, rather administration can be
done in some cases only once or twice a decade or even less
frequently. The formation and loading of microspheres,
microcapsules, liposomes, etc. and their ocular implantation
are standard techniques known by one skilled in the art, for
example, the use a ganciclovir sustained-release implant to
treat cytomegalovirus retinitis, disclosed in Vitreoretinal
Surgical Techniques, Peyman et al., Eds. (Martin Dunitz.
London 2001, chapter 45); Handbook of Pharmaceutical
Controlled Release Technology, Wise, Ed. (Marcel Dekker,
New York 2000), the relevant sections of which are incor-
porated by reference herein in their entirety.

B. Dosage Forms

[0126] Depending on the clinical needs of a patient, for-
mulations of the subject invention (see Section IV above) are
prepared to either locally deliver the bioactive CAI imme-
diately after administration or for bioactive CAI release into
a target tissue (for example, eye tissue) from its vehicle in a
sustained manner over a period of time suitable for the
desired pharmacological action.

[0127] An effective quantity of the compound of interest is
employed in treatment. The dosage of compounds used in
accordance with the invention varies depending on the
compound and the condition being treated. For example, the
age, weight, and clinical condition of the recipient patient;
and the experience and judgment of the clinician or practi-
tioner administering the therapy are among the factors
affecting the selected dosage. Other factors include: the
route of administration, the patient, the patient’s medical
history, the severity of the disease process, and the potency
of' the particular compound. The dose should be sufficient to
ameliorate symptoms or signs of the disease treated without
producing unacceptable toxicity to the patient. In general, an
effective amount of the compound is that which provides
either subjective relief of symptoms or an objectively iden-
tifiable improvement as noted by the clinician or other
qualified observer. In the case of angiogenic diseases such as
age related macular degeneration and diabetic retinopathy,
the formulations of the present invention are administered
over a course of treatment ranging from weeks to years.

C. Combinatorial Therapies

[0128] A further embodiment of the subject invention
provides for the local administration of a CAI compound
concurrently with other pharmacological therapies for the
treatment of non-life threatening diseases. For example, a
CAI compound of the invention can be administered con-
currently with other clinical therapies such as the concurrent
administration with anti-angiogenic compounds (e.g., com-
bretastatin, angiostatin, endostatin, vitaxin, 2ME,, anecor-
tave, squalamine, macugen, lucentis, PEDF), which may
have diverse mechanisms of action (e.g. VEGF neutraliza-
tion, tyrosine receptor kinase inhibition), glucocorticoids
and non-steroidal anti-inflammatory drugs.



US 2006/0116404 Al

[0129] The present invention provides for the concurrent,
localized administration of therapies and a CAI compound
or formulations thereof, wherein the therapy addresses a
non-life threatening disease (such as certain non-cancerous
proliferative and angiogenic diseases) other than that treated
by the CAI compound or formulations thereof, of the
invention. For example, one embodiment of the invention
provides the topical delivery of a CAI prodrug and novel
formulations for treating severe dermatological diseases
including severe psoriasis, excema and rosacea and local
intrarticular administration for severe arthritis by inhibiting
vascular and inflammatory cell proliferation.

[0130] A further embodiment of the subject invention
provides for the treatment of neovascular and edematous
ocular diseases by ocular administration of a CAI com-
pound, as described herein, in combination with other phar-
macological anti-angiogenesis therapies. Contemplated anti-
angiogensis therapies comprise those which include, but are
not limited to, glucocorticoids (preferred glucocorticoids
include, dexamethasone, fluoromethalone, administration of
medrysone, budesonide, betamethasone, fluocinalone, tri-
amcinolone, triamcinolone acetonide, prednisone, predniso-
lone, hydrocortisone, rimexolone, and pharmaceutically
acceptable salts thereof), anecortave acetate, VEGF-binding
molecules (oligonucleotide aptamers (e.g. Macugen®), pro-
tein antibodies (e.g. Lucentis®), tyrosine receptor kinase
inhibitors including but not limited to vascular endothelial
growth factor (VEGF), platelet derived growth factor
(PDGF) and fibrobrast growth factor (FGF) receptors, other
direct or indirect growth factor inhibitors including soma-
tostatin receptor agonists (inhibiting release of Growth Hor-
mone and IGF-1), RNAi oligonucleotide transcription
inhibitors of ocular disease molecular targets including
growth factors described above.

[0131] Active agents suitable for concurrent administra-
tion with a CAI compound or formulation thereof include,
but are not limited to, anti-infectives, including, without
limitation, antibiotics, antivirals, and antifungals; antialler-
genics and mast cell stabilizers; steroidal and non-steroidal
anti-inflammatory  agents; cyclooxygenase inhibitors,
including, without limitation, Cox I and Cox II inhibitors;
combinations of anti-infective and anti-inflammatory
agents; anti-glaucoma agents, including, without limitation,
adrenergics, beta-adrenergic blocking agents, a-adrenergic
agonists, parasypathomimetic agents, cholinesterase inhibi-
tors, carbonic anhydrase inhibitors, and prostaglandins;
combinations of anti-glaucoma agents; antioxidants; nutri-
tional supplements; drugs for the treatment of cystoid macu-
lar edema including, without limitation, non-steroidal anti-
inflammatory agents; drugs for the treatment of ARMD,
including, without limitation, angiogenesis inhibitors and
nutritional supplements; drugs for the treatment of herpetic
infections and CMV ocular infections; drugs for the treat-
ment of proliferative vitreoretinopathy including, without
limitation, antimetabolites and fibrinolytics; wound modu-
lating agents, including, without limitation, growth factors;
antimetabolites; neuroprotective drugs, including, without
limitation, eliprodil; and angiostatic steroids for the treat-
ment of diseases or conditions of the posterior segment of
the eye, including, without limitation, ARMD, CNV, retino-
pathies, retinitis, uveitis, macular edema, and glaucoma.
Such angiostatic steroids are more fully disclosed in U.S.
Pat. Nos. 5,679,666 and 5,770,592, which are incorporated
herein in their entirety by reference. Preferred ones of such
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angiostatic steroids include 4,9(11)-Pregnadien-17c.,21-
diol-3,20-dione and 4,9(11)-Pregnadien-17a,21-diol-3,20-
dione-21-acetate. A preferred non-steroidal anti-inflamma-
tory for the treatment of cystoid macular edema is
nepafenac.

[0132] A further embodiment of the subject invention
provides for treatment of proliferative and edematous dis-
eases via concurrent administration of a CAI compound and
an anti-angiogenic compound. Diverse anti-angiogenic
compounds can be used in a combinatorial treatment of the
invention, include those with diverse mechanisms of action
(e.g. VEGF neutralization, tyrosine receptor kinase inhibi-
tion, arachidonate inhibition, and Bcl-2 upregulation), such
as glucocorticoids, non-steroidal anti-inflammatory drugs.

[0133] A further embodiment of the subject invention
provides for the local administration of CAI compound and
related formulations thereof, in combination with other
pharmacological therapies specifically designed to provide
efficacy with limited side effects, e.g. neuroprotectant
agents, inhibitors of drug efflux, metabolite inhibition, syn-
ergistic agents, and agents designed to decrease specific side
effects.

[0134] A further embodiment of the subject invention
provides for the treatment of ocular diseases such as glau-
coma and inflammatory eye disease by ocular administration
of CAI compound or formulations thereof, as described
herein in combination with other pharmacological agents
including, but are not limited to, verteporfin photodynamic
therapy (QLT Pharmaceuticals), anecortave acetate (Alcon
Research [itd.), Macugen (Eyetech Pharmaceuticals),
Lucentis (ranibizumab, Genentech), Squalamine lactate
(Genaera Corporation), 1Y333531 (Eli Lilly), and Fluoci-
nolone (Bausch & Lomb), timolol, bromodidine, cyclospo-
rine, cis-platin, carboplatin, methotrexate, steroids, BDNF,
CTF, and TNF-a blockers such as thalidomide and its
derivatives and prodrugs.

[0135] Dexamethasone has been detected at 13 ng/ml in
the vitreous cavity following a single 5 mg peribulbar
injection in humans (Weijtens et al Ophthalmology 107(10):
1932-8 2000; Weijtens et al Am J Ophthalmol 128(2): 192-7
1999). This results in a vitreous concentration of approxi-
mately 0.10-0.13 uM assuming a vitreous volume of 4-5 ml.
Delivery to the subretinal space is 10-fold higher following
subconjunctival injection (Weijtens et al Am J Ophthalmol
123(3): 358-63 (1997)). The serum half-life of dexametha-
sone (18-36 hours) is significantly shorter than that of CAI
(111 hours). Physiological tissue concentrations of CAI are
in the 1-10 uM range so that it appears reasonable to
postulate based on the scleral permeability and prolonged
serum half-life of CAI that it can be effectively delivered
transsclerally to the subretinal space, and the vitreous cavity
in physiological concentrations (Weijtens et al Ophthalmol-
ogy 107(10): 1932-8 2000; Weijtens et al Am J Ophthalmol
128(2): 192-7 1999). The release rates of CAI compound or
formulations thereof, from sustained release devices are also
favorable. One potential drawback of the intravitreal
implants that were constructed with CAI was that some
demonstrated rapid expansion because of the hygroscopic
nature of CAl (Weijtens et al Am J Ophthalmol 123(3):
358-63 1997). This rapid expansion may be alleviated by
developing a non-aqueous reservoir for the CAI compound
or formulations thereof, pellet, or by formulations of a
prodrug as stated in this patent.
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[0136] The present invention also contemplates the use of
a glucocorticoid and/or neuroprotective agent in combina-
tion with the CAI compound or formulations thereof,. A
glucocorticoid alone and/or neuroprotective agent in com-
bination with CAI compound or formulations thereof, is
useful for treating persons suffering from pathologic ocular
angiogenesis, in particular, exudative AMD and/or PDR, as
well as subretinal or retinal edema associated with either
condition. In addition to being effective in inhibiting the
neovascularization associated with wet AMD and PDR, CAI
compound or formulations thereof, could be useful in con-
trolling any IOP rise associated with the use of a glucocor-
ticoid, or to protect the retina from ischemic damage asso-
ciated with microangiopathy or retinal vascular occlusions.

D. Delivery via Devices

[0137] A further embodiment provides the use of CAI
compound or formulations thereof, in conjunction with a
drug delivery system in the form of an implant or a device
for treatment of conditions as set forth herein.

[0138] The present invention also provides CAI com-
pound or formulations thereof, for use as coatings in con-
junction with physical material implants such as stents and
band ligatures used to treat vascular diseases. In a preferred
embodiment novel CAI compound or formulations thereof,
coated stents of the subject invention are used in the treat-
ment of vascular disorders such as restenosis or vascular
occlusion following vascular insult (e.g., angioplasty, allo-
or xenotransplant vasculopathies; variceal bleeding, and
transplantation of an organ).

[0139] Delivery of drugs in the form of topical eye drops
is also of little utility when the drug is a protein or peptide
that lacks the ability to cross the cornea and be made
available to the vitreous, retina, or other subretinal structures
such as the retinal pigment epithelium (“RPE”) or choroidal
vasculature. An extraocular insert is a contact lens delivery
system that releases medication over an extended period.
See, e.g., JAMA, 260:24, p. 3556 (1988). The lens generally
only lasts for a matter of hours or days before dissolving or
releasing all of the therapeutic compound. Continuous deliv-
ery of medication is inconvenient, requiring frequent re-
application. Again, these contact lenses only provide drug to
the cornea and anterior chamber.

[0140] Inrare cases, direct delivery of drugs has also been
accomplished using extemraliz tubes. This requires insertion
of one end of a tube into the corner of the patient’s eye. The
other end of the tube is taped to the patient’s forehead and
terminates in a septum, through which medication is deliv-
ered. This method is undesirable, being both uncomfortable
and inconvenient. Since medication must be injected
through the septum, the device is incapable of continuous
delivery of medication. Furthermore, such tubes may
become infected and in some cases ultimately threaten the
patient’s vision. Direct delivery of drugs can also be accom-
plished by the intraocular injection of the drug, or of
microspheres that contain or comprise the drug. However,
microspheres tend to migrate within the eye, either into the
visual axis or into adjacent tissue sites.

[0141] An intraocular insert is currently available for
delivery of ganciclovir to the eye. Known as Vitrasert, the
device consists of a nonerodible, polymer-based, sustained-
release package containing ganciclovir, a non-proteinaceous
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nucleoside analog. The device is surgically implanted in the
vitreous humor of the eye to treat cytomegalovirus retinitis.
See, e.g., Anand, R., et al., Arch. Ophthalmol., 111, pp.
223-227 (1993). Another intraocular insert is disclosed by
U.S. Pat. No. 5,466,233. This tack-shaped device is surgi-
cally implanted so that the head of the tack is external to the
eye, abutting the scleral surface. The post of the tack crosses
the sclera and extends into the vitreous humor, where it
provides for vitreal drug release.

[0142] CAI compound or formulations thereof, of the
invention may be administered surgically as an ocular
implant. As one example, a reservoir container having a
diffusible wall of polyvinyl alcohol or polyvinyl acetate or
partially hydrolyzed (e.g., about 1% to about 99% hydro-
lyzed) polyvinyl acetate and containing milligram (e.g., in
the range of from about 1 mg to about 100 mg) quantities of
CAI may be implanted in or on the sclera. As another
example, CAI in milligram quantities may be incorporated
into a polymeric matrix having dimensions of about 2 mm
by 4 mm, and made of a biocompatible and optionally
biodegradable polymer such as polycaprolactone, poly(gly-
colic) acid, poly(lactic) acid, or a polyanhydride, or a lipid
such as sebacic acid, and may be implanted on the sclera or
in the eye. This is usually accomplished with the patient
receiving either a topical or local anesthetic and using a
small (3-4 mm incision) made behind the cornea. The
matrix, containing CAI compound or formulations thereof,
is then inserted through the incision and sutured to the sclera
using 9-0 nylon.

[0143] For example, U.S. Pat. No. 5,773,019, the contents
of which is hereby incorporated by reference, discloses
implantable controlled release devices for delivering drugs
to the eye wherein the implantable device has an inner core
containing an effective amount of a low solubility drug
covered by a non-bioerodible polymer coating layer that is
permeable to the low solubility drug. U.S. Pat. No.5,378,
475, the contents of which is hereby incorporated by refer-
ence, discloses sustained release drug delivery devices that
have an inner core or reservoir comprising a drug, a first
coating layer which is essentially impermeable to the pas-
sage of the drug, and a second coating layer which is
permeable to the drug. The first coating layer covers at least
a portion of the inner core but at least a small portion of the
inner core is not coated with the first coating layer. The
second coating layer essentially completely covers the first
coating layer and the uncoated portion of the inner core. U.S.
Pat. No. 4,853,224, the contents of which is hereby incor-
porated by reference, discloses biodegradable ocular
implants comprising microencapsulated drugs for implanta-
tion into the anterior and/or posterior chambers of the eye.

[0144] The polymeric encapsulating agent or lipid encap-
sulating agent is the primary element of the capsule. U.S.
Pat. No. 5,164,188, the contents of which is hereby incor-
porated by reference, discloses the use of biodegradable
implants in the suprachoroid of an eye. The implants are
generally encapsulated. The capsule, for the most part, is a
polymeric encapsulating agent. Material capable of being
placed in a given area of the suprachoroid without migration,
“such as oxycel, gelatin, silicone, etc.” can also be used.
U.S. Pat. No.6,120,789, the contents of which is hereby
incorporated by reference, discloses the use of a non-
polymeric composition for in situ formation of a solid matrix
in an animal, and use of the composition as a medical device
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or as a sustained release delivery system for a biologically-
active agent, among other uses. Such implants can provide
CAI compound or formulations thereof, of the invention to
a patient to treat a non-life threatening disease.

[0145] Another implantable device that can be used to
deliver formulations of the present invention is the biode-
gradable implants described in U.S. Pat. No. 5,869,079, the
contents of which is hereby incorporated by reference,.
Additional intracorporeal devices to which a CAI compound
or formulations thereof, can be added for example in the
form of a coating include, but are not limited to, catheters,
stents, angioplasty balloons, pacemakers, etc.

[0146] Within yet other aspects of the present invention,
methods are provided for expanding the lumen of a body
passageway, comprising inserting a stent into the passage-
way, the stent having a generally tubular structure, the
surface of the stent structure being coated with a composi-
tion comprising a CAI compound, optionally in the presence
of paclitaxel, such that the passageway is expanded. Within
various embodiments of the invention, methods are provided
for eliminating biliary obstructions, comprising inserting a
biliary stent into a biliary passageway; for eliminating
urethral obstructions, comprising inserting a urethral stent
into a urethra; for eliminating esophageal obstructions,
comprising inserting an esophageal stent into an esophagus;
and for eliminating tracheal/bronchial obstructions, com-
prising inserting a tracheal/bronchial stent into the trachea or
bronchi. Within each of these embodiments the stent has a
generally tubular structure, the surface of the structure being
coated with a composition comprising a CAI compound or
formulation thereof and, optionally, together with other
pharmaceutically active agents for a combinatin therapy.

V. Animal Efficacy and Safety Models

[0147] The CAI parent compound, and the principles on
which the CAI compound or formulations thereof, of the
inventions described herein derive, have been demonstrated
to have antiproliferative and antimetastatic activity that was
linked to decrease of intracellular calcium by inhibition of
non-voltage-gated calcium channels. Furthermore, the anti-
angiogenic activity of CAl, the active ingredient contained
in the CAI compound or formulations thereof, or applied via
drug delivery systems and routes of administration that are
the subject of this invention, conferring efficacy on neovas-
cular disease has been well established.

[0148] The CAI compound or formulations thereof, used
directly or in conjuction with a drug delivery method or
device as described herein have highly advantageous thera-
peutic efficacy and safety for clinical use as local disease
therapy when compared to systemic therapies of CAI
described to date. The advantages of the CAI compound or
formulations thereof, and administration methods of this
invention are provided by the controlled, efficacious and safe
free CAI drug concentrations to the target tissue. The
efficacy of CAI compound or formulations thereof, and drug
delivery systems described herein to treat diseases described
herein can be confirmed using standard in vivo animal test
model of disease. These models include the mouse retinal
neovascularization retinopathy of prematurity model (Smith
L E et al. Invest Ophthalmol Vis Sci. 35(1):101-11, 1994) the
method of which is hereby incorporated by reference as well
as the demonstration of an antiproliferative effect on chor-
oidal endothelial cells and RPE in culture (Hoffman et al

Jun. 1, 2006

Ophthalmologe 2004) the method of which is hereby incor-
porated by reference. Further, the ability of CAI compound
or formulations thereof, to provide controlled, safe levels
suitable to treat human proliferative or neovascular ocular
diseases can be confirmed using standard in vivo animal test
ocular pharmacokinetic and pharmacodynamic studies in
animals.

[0149] The CAI parent compound active ingredient from
which the CAI compound or formulations thereof, inven-
tions described herein derive, has demonstrated primary
pharmacological action to decrease intracellular calcium
concentration by inhibition of non-voltage-gated calcium
channels (Kohn, E. C. et al. CAl. Cancer Res. 54:935-942,
1994) thus affecting diverse signal transduction processes.
Furthermore, the pharmacological mechanisms of action of
CAl include (but are not limited to) the inhibition of disease
mediating molecules including growth factors (e.g. VEGF),
cytokines (e.g. IL-6), matrix metalloproteinases (MMps)
and arachadonic acid (Felder, C. C et al. J Pharmacol Exp
Ther. 257:967-971, 1991; Fox D A et al. Ann NY Acad
Sci.;893:282-5, 1999, Cole K. et al. Cancer Metastasis Rev.
March;13(1):31-44, 1994). These pharmacological mecha-
nisms described for CAI provide the fundamental basis of
anti-proliferative activity on diverse cancer cell types (mela-
noma, breast, squamous, prostate, ovarian, glioblastoma,
colon and small lung cell cancer) relevant to current clinical
application of CAI as a systemically administered drug in
life-threatening cancer indications. Furthermore, these phar-
macological mechanisms described for CAI provide the
fundamental basis of anti-proliferative activity against other
non-cancer cell types directly relevant to the invention,
including but not limited to, human vascular and retinal
endothelial cells, retinal pigment and choroidal endothelial
cells ((Hoffman et al Ophthalmologe 2004), inflammatory
cells including lymphocytes and eosinophils. Furthermore,
since pathological increases in intracellular calcium (e.g. as
mediated by pathological activation of NMDA receptor
channels by excess glutamate in ischemic conditions) in
neurons is known to result in neuronal death, it is anticipated
by this invention that administration of CAI compound or
formulations thereof, as described herein can be neuropro-
tective. Therefore, based on the pharmacological mecha-
nisms CAI compound or formulations thereof, described
herein have anti-angiogenic, anti-inflammatory and neuro-
protective effects associated with the treatment of diseases
of relevant diseases as described herein.

[0150] The CAI compound or formulations thereof, used
directly or in conduction with a drug delivery method or
device as described herein have highly advantageous thera-
peutic efficacy and safety for clinical use as local disease
therapy when compared to systemic therapies of CAI
described to date. The advantages of the CAI compound or
formulations thereof, and administration methods of this
invention are provided by the controlled, efficacious and safe
free CAI drug concentrations administered to or reaching the
target tissue. Plasma concentrations of CAI that have been
associated with efficacy in cancer described in patients range
from approximately 1.0 to 10 micromolar while plasma
concentrations of above 100 micromolar can be associated
with unacceptable toxicity. The invention anticipates phar-
macologically active concentrations of CAI as provided by
the CAI compound or formulations thereof, of this invention
to exhibit therapeutic effects in the local target tissue to
range between 0.5 and 100 micromolar. As a specific
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example this invention anticipates periocular administration
of a CAI compound or formulations thereof, which formu-
lations contain 5 mg of active CAI ingredient, to provide
CAI to the target subretinal and vitreal compartments in
concentrations ranging from 0.1 and 10 micromolar concen-
tration over a one-day time period. The ability of CAI
compound or formulations thereof, to provide controlled,
safe levels suitable to diseases described herein can be
confirmed using standard in vivo pharmacokinetic studies in
healthy animals or animal disease models. The CAI com-
pound or formulations thereof, is administered as described
herein and the samples of the target tissue are analyzed for
concentration of CAI active principle using known e.g.,
(Tutsch, K. D. et al. Proc Am Assoc Cancer Res. 37:A1133,
1996, the contents of which are hereby incorporated by
reference in their entirety) or tissue adapted bioanalytical
methods. For example, a CAI formulation containing 5 mg
of active CAI ingredient is given to rabbits by periocular
administration, and the animals are sacrificed at different
time points over a 24 hour period. Tissue and liquid humor
samples are taken from the eyes and the CAI active ingre-
dient is extracted and subjected to HPLC-MS analysis with
an appropriate internal standard to the target disease com-
partments including retinal, choroidal and vitreal compart-
ments.

[0151] The efficacy of CAI compound or formulations
thereof, alone or in conjunction with drug delivery systems
described herein to treat diseases described herein can be
confirmed using in vivo animal test models of disease. These
models include the mouse retinal neovascularization retin-
opathy of prematurity model (Smith I E et al. Invest
Ophthalmol Vis Sci. 35(1):101-1 1, 1994, the methods of
which are hereby incorporated by reference). In this model,
mouse pups are placed into 75% O,, along with their nursing
dams, at post-natal day 7. They are maintained at this
oxygen level for five days, at which point they are returned
to normoxia. For the next five days, the pups are adminis-
tered with CAI compound or formulations thereof, using the
methods described herein. At day 17, the animals are eutha-
nized, enucleated, and the eyes fixed in 4% buffered
paraformaldehyde overnight, then transferred to saline,
embedded in paraffin, and sectioned. Serial sections are
collected (6 micron sections, every 30" section) and stained
with hematoxylin and eosin. Individuals masked to the
identity of treatment then count the number of pre-retinal
nuclei and the effects of CAI compound or formulations
thereof, on lowering the number of pre-retinal nuclei are
evaluated relative to control. At least eight sections are
counted for each eye. Another model is the adult mouse
model of ischemia-induced choroidal neovascularization
that mimics age-related macular degeneration. In this model
adult mice are subjected to laser photocoagulation in a
manner similar to Ryan’s (Ryan S J. Et al. Trans Am
Ophthalmol Soc. 77:707-745, 1979, the methods of which
are hereby incorporated by reference). Three burn spots are
produced in the choroid using an argon green wavelength
laser at a power of 910-1030 mW for 0.05 sec to induce
choroidal rupture and subsequent neovascularization. The
burns are in three quadrants of the choroid, one disc area in
diameter and one disc area from the optic nerve. This fixed
distance allows the burns to be both reproducible and
isolated from each other. The laser produces a bubble in the
majority of cases, which is indicative of a Bruch’s mem-
brane rupture. In less than 5% of the animals, bleeding may
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be noted upon treatment. The mice are euthanized at two
weeks after receiving laser photocoagulation and the eyes
removed for evaluation of choroidal neovascularization.

[0152] Other disease models include xenograft models for
host vs. graft tissue rejection relevant to applications includ-
ing restenosis. Another object of the present invention is to
provide for local treatment of other proliferative and angio-
genic diseases including topical delivery of CAI compound
or formulations thereof, for severe dermatological diseases
including severe psoriasis, excema and rosacea and local
intrarticular administration for severe arthritis by inhibiting
vascular and inflammatory cell proliferation.

V1. Therapeutic Applications

[0153] In one embodiment, the CAI compound and for-
mulations thereof of the present invention can be used for
administration to a human patient suffering from a non-life
threatening disease, as a method of treatment of such dis-
ease, which non-life threatening disease can be, for example
a proliferative disease, an inflammatory disease, an edema-
tous disease, a neurodegenerative and/or a neurotoxic dis-
ease, or a signal transduction-mediated disease, or a matrix
matalloproteinase-mediated disease.

[0154] Examples of diseases or disorders that can be
mediated directly, or indirectly, by the administration of a
CAI compound or formulations thereof, of the invention
include, but are not limited to: age-related macular degen-
eration, diabetic retinopathy, retinal vascular occlusion, cho-
roidal and retinal angiomatous proliferation, chronic glau-
coma, retinal detachment, sickle cell retinopathy, rubeosis
iritis, uveitis, neoplasms, Fuch’s heterochromic iridocyclitis,
neovascular glaucoma, corneal neovascularization, neovas-
cularization resulting from combined vitrectomy and lensec-
tomy, retinal ischemia, choroidal vascular insufficiency, cho-
roidal thrombosis, carotid artery ischemia, retinal artery/
vein occlusion, e.g., central retinal artery occlusion and
branch retinal vein occlusion, contusive ocular injury, and
retinopathy of prematurity, and other vascular anomalies,
e.g., retinitis pigmentosa, endophthalmitis, infectious dis-
eases, inflammatory but non-infectious diseases, ocular
ischemia syndrome, peripheral retinal degenerations, retinal
degenerations and tumors, choroidal disorders and tumors,
vitreous disorders, retinal detachment, non-penetrating and
penetrating trauma, post-cataract complications, and inflam-
matory optic neuropathies.

[0155] Hereditary degenerative retinal and vitreoretinal
diseases treatable with a CAI compound or formulations
thereof, of the invention, either alone or in combination
therapies, include: Primary pigmented retinopathies, all
gene types (ocular involvement only); Autosomal dominant
retinitis pigmentosa e.g. rod-cone and cone-rod degenera-
tions; Autosomal recessive retinitis pigmentosa e.g. rod-
cone and cone-rode degenerations, Leber’s amaurosis con-
genita; X-linked recessive pigmented retinopathies e.g.
choroideremia. Secondary pigmented retinopathies (retino-
pathies associated with systemic diseases); Autosomal
dominant pigmented retinopathies, e.g. Paget’s disease,
Charcot-Marie-Tooth disease, Steinert’s disease, Pierre-
Marie syndrome; Autosomal dominant pigmented retinopa-
thies e.g. diabetes mellitus, mannosidoses, mucopolysccha-
ridoses, Batten’s disease, Refsum’s disease, Usher
syndrome; X-linked recessive pigmented retinopathies e.g.
Hunter syndrome; conjunctivitis (e.g. allergic conjunctivitis,
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chronic conjunctivitis, contact lens-associated conjunctivi-
tis, conjunctival ulceration, drug-related conjunctivitis);
uveitis, uveoretinitis, chronic diseases (e.g. age-related
macular panuveitis, retinitis, degeneration diabetes mellitus,
infectious choroiditis, vitreitis, diseases (e.g., tuberculosis
syphilis, cytomegalo-Scleritis/Episcleritis, virus retinitis),
injury as a result of physical agents (e.g. UV Iridocyclitis,
radiation), chemical agents (e.g. acids, Endophthalmitis
caustic solvents), and immunological etiologies (e.g. sarcoi-
dosis, inflammatory bowel disease, Corneal ulceration dis-
ease, and other collagen vascular diseases). Von Hippel-
Lindau syndrome is a specific neovascular disease that has
both ocular and non-ocular manifestations that should be
treatable by CAI compounds and formulations thereof.

[0156] The compounds, formulations, and methods of the
present invention may also be used to treat ocular symptoms
resulting from diseases or conditions that have both ocular
and non-ocular symptoms. Some examples include AIDS-
related disorders such as cytomegalovirus retinitis and dis-
orders of the vitreous; pregnancy-related disorders such as
hypertensive changes in the retina; and ocular effects of
various infectious diseases such as tuberculosis, syphilis,
lyme disease, parasitic disease, toxocara canis, ophthalmo-
nyiasis, cyst cercosis, and fungal infections. Non ocular
diseases can also include rheumatoid arthritis, psoriasis,
contact dermatitis, keratitis, conjunctivitis, scleritis, squa-
mous cell carcinoma and condyloma.

[0157] Angiogenesis and neovascularization in the adult
animal is usually a pathological process, and is in direct
contradistinction to non-pathological neovascularization,
which usually occurs in normal embryogenesis (e.g., devel-
opment of the embryonic vascular system). In accordance
with the subject invention, neovascularization refers specifi-
cally to pathological neovascularization. Aberrant or patho-
logical vascularization is a key component in numerous
disease states. For example, vascularization is a critical
element of most solid tumors, such as cancers of the brain,
genitourinary tract, lymphatic system, stomach, larynx and
lung. These include histiocytic lymphoma, lung adenocar-
cinoma and small cell lung cancers. Aberrant vascular
growth in the retina can lead to visual degeneration which
can culminate in blindness. Accordingly, the subject inven-
tion provides CAI compound and formulations thereof for
the treatment of neovascularization.

[0158] Compounds of the invention can also be used to
inhibit the proliferation of vascular endothelial cells and so
are indicated for use in treating graft vessel diseases such as
restenosis or vascular occlusion following vascular insult
such as angioplasty, allo- or xenotransplant vasculopathies,
graft vessel atherosclerosis, and in the transplantation of an
organ (e.g., heart, liver, lung, kidney or pancreatic trans-
plants (Weckbecker et al., Tramsplantation Proceedings
1997, 29, 2599-2600).

[0159] The present invention also provides for the treat-
ment of severe dermatological diseases including severe
psoriasis, contact dermatitis, excema and rosacea; severe
arthritis; and other vascular and inflammatory cell prolifera-
tive diseases (such as rheumatoid arthritis; spondyloarthro-
pathies; gouty arthritis; osteoarthritis; systemic lupus erythe-
matosus; juvenile arthritis; asthma; bronchitis; menstrual
cramps; tendonitis; bursitis; skin related conditions such as
psoriasis, eczema, burns, and dermatitis; gastrointestinal
conditions such as infammatory bowel disease, Crohn’s
disease, gastritis, irritable bowel syndrome and ulcerative
colitis; colorectal cancer; migraine headaches; periarteritis
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nodosa; thyroiditis; aplastic anemia; Hodgkin’s disease;
sclerodoma; rheumatic fever; type 1 diabetes; myasthenia
gravis; sarcoidosis; nephrotic syndrome; Behcet’s syn-
drome; polymyositis; gingivitis; hypersensitivity; swelling
occurring after injury; myocardial ischemia; and the like).

[0160] Additionally, disease states which rely on aberrant
signal transduction/proliferation may also be treated by the
CAI compound or formulations thereof, or methods of the
invention. Diseases of potentially aberrant signal transduc-
tion/proliferation may include the collagen vasculitides (i.e.,
systemic lupus erthythematosis and rheumatoid arthritis),
neurologic diseases (i.e., dementia and nerve conduction
diseases), diseases of transport (i.e., cystic fibrosis), toxic
effects of agents (i.e., cisplatin-related neuropathy), and
cellular dysfunction (i.e., myelodysfunction syndromes),
hemangiomata, and collagen vasculidities.

[0161] One embodiment of the subject invention provides
for the local ocular administration of CAI compound or
formulations thereof, by means of periocular, retrobulbar,
intravitreal, subretinal, posterior juxtascleral, topical and
subconjunctival administration through injection or needle-
free system, or topical administration though local instilla-
tion, drops, ointment, or in conjunction with drug delivery
systems exemplified by contact lenses, devices and implants.
A related embodiment provides the treatment of a broad
range of ocular diseases including diabetic retinopathy
(DR), neovascular proliferative age-related macular degen-
eration (ARMD), diabetic macular edema (DME), cystoid
macular edema (CME) and ocular tumors such as retino-
blastoma (RB), Retinopathy of Prematurity (ROP), retinal
vascular occlusions (RVO), uveitis, glaucoma, corneal
neovascularization, iris neovascularization, neovascular
glaucoma, ischemic neural damage, and pterygium by the
local ocular administration of CAI compound and related
formulations therof, directly or in conjuction with a drug
delivery system as described herein.

[0162] Following are examples, which illustrate proce-
dures for practicing the invention. These examples should
not be construed as limiting.

[0163] It is advantageous to define several abbreviations
before describing the examles. It should be appreciated that
the following abbreviations are used throughout this appli-
cation.

[0164] CAl=5-amino-[4-(4-chlorobenzoyl)-3,5-dichlo-
robenzyl]-1,2,3-triazole-4-carboxamide
[0165] Tween 80=polyoxyethylenesorbitan monooleate

[0166] Pluronic=polyoxyethylene-polyoxypropylene
block copolymer

[0167] Pluronic F-68, F-127=q-hydro-omega-hydroxy-

poly(oxyethylene)-poly(oxypropylene)-poloxyethylene
block copolymers

EXAMPLE 1

Procedures for Preparing and Identifying Stable,
Autoclavable Aqueous Formulations of CAI
Compounds

General Procedure

[0168] Amorphous solid free base form of CAI active
pharmaceutical ingredient having Formula 1 (5-amino-[4-
(4-chlorobenzoyl)-3,5-dichlorobenzyl]-1 ,2,3-triazole-4-
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carboxamide), which can be synthesized by one skilled in
the art of organic chemistry according to procedures
described in U.S. Pat. Nos. 4,590,201 and 5,602,156, is first
dissolved in a minimal volume of absolute ethanol at 40° C.
Additives are added to this solution as selected from an ionic
surfactant (preferably a lipophilic organic acid acid having
at least 8 carbon atoms such as oleic acid), an organic oil,
such as alkyl ester of fatty acid and/or monoglyceride,
diglyceride, or triglyceride, or glyceride (e.g. soybean oil, or
mixtures thereof), and other organic solubilizing additives
(e.g. Tweens, Pluronics, cyclodextrins, polysorbates, sorbi-
tan esters, sucroesters, and other non-ionic surfactants, poly-
ethylene glycols, particularly those that are liquid at ambient
temperature) in proportions that result in a clear solution
containing CAl in concentrations from 1 to 200 mg/mL.
Preferred proportions of these primary formulation ingredi-
ents are selected based on suitability for achieving concen-
trations of CAI from 1 to 100 mg/mL.. After adding water to
the resulting organic solution of CAI a stable organic-
aqueous mixture comprising CAl results as a homogeneous
solution, stable emulsion, or self-emulsifying dry powder.
The ethanol is removed from the resulting organic mixture
described above by evaporation (e.g. under reduced pressure
using a rotary evaporator). Water is added to the resulting
organic mixture, and the pH is adjusted to an acceptable
therapeutically applicable range (preferably from about pH
3.0 to about pH 8.0 and more preferably from about pH 5.0
to about pH 8.0). The exact pH adjustment is done by
addition of a basic solution (preferably aqueous sodium
hydroxide) or an acidic solution (preferably aqueous hydro-
chloric acid) or both in quantities sufficient to provide the
desited pH.

[0169] Preliminary preferred formulations are first
selected by simple inspection based on stability of the final
solution against separation into distinct organic and aqueous
phases after standing for at least 3 days within an ambient
temperature range. Formulations that phase separate are
unstable and are discarded. Stable sterile formulations are
then prepared by autoclaving for sufficient time at tempera-
tures suitable for effectively killing the microorganisms that
may be present in the formulation, for instance, 121° C for
about 30 minutes.

[0170] An alternate method for manufacturing stable ster-
ile formulations can be readily accomplished by filtration
through sterile filtration membranes (e.g., 0.1 micron mem-
branes, 0.2 micron membranes).

Formulation 1

[0171] Formulation 1 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CAl free base (50 mg), oleic acid (150 mg), soybean oil (150
mg), Tween-80 (100 mg), PluronicF-68 (100 mg). A creamy
emulsion of milky white appearance is formed after dilution
with water to a final CAI concentration of 36 mg/ml. (3.6%).
The emulsion of Formulation 1 is stable based on stability to
phase separation as defined in Example 1. The active CAI
ingredient is stable to autoclave sterilization conditions of
121° C. at a pressure of 15 psi as defined in Example 1. Thus,
after autoclaving Formulation 1 under these conditions for
30 min no decomposition of CAI or formation of new
impurities could be detected by reverse phase high pressure
liquid chromoatography (RP-HPLC) analysis using UV
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detection (Conditions: RP-18 column: Sp particle size,
length=13 cm, diameter=8 mm; solvent system: solvent
A=0.001% trifluoroacetic acid, solvent B=acetonitrile, gra-
dient=80% A/20% B to 10% A/90% B over 12 min at a flow
rate of 2.5 ml/min; CAI retention time=6.3 min).

Formulation 2

[0172] Formulation 2 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CAl free base (50 mg), oleic acid (200 mg), soybean oil (200
mg) and Tween-80 (100 mg). An emulsion of milky white
appearance is formed after dilution with water to a final CAI
concentration of 60 mg/mL (6.0%). The emulsion of For-
mulation 2 is stable based on stability to phase separation at
ambient temperature. The active CAI ingredient is stable to
autoclave sterilization conditions of 121° C. at a pressure of
15 psi as defined in Example 1. Thus, after autoclaving
Formulation 2 under these conditions for 30 min no decom-
position of CAI or formation of new impurities could be
detected by RP-HPLC analysis using UV detection (Condi-
tions: RP-18 column: 5 p particle size, length=13 cm,
diameter=8 mm; solvent system: solvent A=0.001% trifluo-
roacetic acid, solvent B=acetonitrile, gradient=80% A/20%
B to 10% A/90% B over 12 min at a flow rate of 2.5 mL/min;
CAI retention time=6.3 min).

Formulation 3

[0173] Formulation 3 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CAL free base (50 mg), oleic acid (300 mg), Pluronic F-127
(100 mg) and Tween-80 (100 mg). An creamy emulsion of
milky white appearance is formed after dilution with water
to a final CAI concentration of 36 mg/mL (3.6%). The
emulsion of Formulation 3 is stable based on stability to
phase separation at ambient temperature. The active CAI
ingredient is stable to autoclave sterilization conditions of
121° C. at a pressure of 15 psi as defined in Example 1. Thus,
after autoclaving Formulation 3 under these conditions for
30 min no decomposition of CAI or formation of new
impurities could be detected by RP-HPLC analysis using
UV detection (Conditions: RP-18 column: 5pu particle size,
length=13 cm, diameter=8 mm; solvent system: solvent
A=0.001% trifluoroacetic acid, solvent B=acetonitrile, gra-
dient=80% A/20% B to 10% A/90% B over 12 min at a flow
rate of 2.5 ml/min; CAI retention time=6.3 min).

Formulation 4

[0174] Formulation 4 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CALl free base (50 mg), oleic acid (150 mg), soybean oil (150
mg), Pluronic F-68 (100 mg) and Tween-80 (100 mg). A
creamy emulsion of milky white appearance is formed after
dilution with water to a final CAI concentration of 36
mg/mL (3.6%). The emulsion of Formulation 4 is stable
based on stability to phase separation at ambient tempera-
ture. The active CAI ingredient is stable to autoclave ster-
ilization conditions of 121° C. at a pressure of 15 psi. as
defined in Example 1. Thus, after autoclaving Formulation
4 under these conditions for up to 30 min no decomposition
of CAI or formation of new impurities could be detected by
RP-HPLC analysis using UV detection (Conditions: RP-18
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column: Sp particle size, length=13 cm, diameter=8 mm;
solvent system: solvent A=0.001% trifluoroacetic acid ,
solvent B=acetonitrile, gradient=80% A/20% B to 10%
A/90% B over 12 min at a flow rate of 2.5 mL/min; CAI
retention time=6.3 min).

Formulation 5

[0175] Formulation 5 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CAl free base (50 mg), oleic acid (150 mg), soybean oil (150
mg), Pluronic F-127 (100 mg) and Tween-80 (100 mg). A
creamy emulsion of milky white appearance is formed after
dilution with water to a final CAI concentration of 36
mg/mL (3.6%). The emulsion of Formulation 4 is stable
based on stability to phase separation at ambient tempera-
ture. The active CAI ingredient is stable to autoclave ster-
ilization conditions of 121° C. at a pressure of 15 psi as
defined in Example 1. Thus, after autoclaving Formulation
5 under these conditions for 30 min no decomposition of
CAI or formation of new impurities could be detected by
RP-HPLC analysis using UV detection (Conditions: RP-18
column: Sp particle size, length=13 cm, diameter=8 mm;
solvent system: solvent A=0.001% trifluoroacetic acid ,
solvent B=acetonitrile, gradient=80% A/20% B to 10%
A/90% B over 12 min at a flow rate of 2.5 mL/min; CAI
retention time=6.3 min).

Formulation 6

[0176] Formulation 6 is prepared according to the General
Procedure described in Example 1 using the following
amounts of reagents or corresponding relative proportions:
CAl free base (25 mg), oleic acid (150 mg), soybean 0il (150
mg), Pluronic F-68 (100 mg) and Tween-80 (100 mg). An
creamy emulsion of milky white appearance is formed after
dilution with water to a final CAI concentration of 8 mg/ml.
(0.8%). The emulsion of Formulation 6 is stable based on
stability to phase separation at ambient temperature. The
active CAI ingredient is stable to autoclave sterilization
conditions of 121° C. at a pressure of 15 psi as defined in
Example 1. Thus, after autoclaving Formulation 6 under
these conditions for 30 min no decomposition of CAI or
formation of new impurities could be detected by RP-HPL.C
analysis using UV detection (Conditions: RP-18 column: Sp
particle size, length=13 cm, diameter=8 mm; solvent sys-
tem: solvent A=0.001% trifluoroacetic acid , solvent B=ac-
etonitrile, gradient=80% A/20% B to 10% A/90% B over 12
min at a flow rate of 2.5 mL/min; CAI retention time=6.3
min).

EXAMPLE 2

Intravitreal Injection

[0177] Pharmacologically effective concentrations in
diverse in vitro and in vivo model systems of CAI at 0.5 to
10 micromolar concentration which is consistent with a dose
of 0.2 ng to 40 ng of drug in a compartment of about 4 to
5 mL for the eye for a long term 4 to 6 week maintenance
of'a controlled dose use with indicate a dose range of 50 ng
to 500 ng of CAI active ingredient or greater.

[0178] The intravitreal injection would be administered
via the inferotemporal pars plana, in a protocol similar to
triamcinalone, Macugen, or Lucentis. As a single dose of 5
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mg of dexamethasone administered subconjunctivally can
reach micromolar concentrations in the subretinal space and
vitreous, and CAI possesses similar trans-scleral permeabil-
ity kinetics, we would propose an initial dose of 5 to 50 mg
for periocular administration. An effective quantity of the
compound of interest is employed in treatment.

[0179] As understood by the skilled clinician, the dosage
of compounds used in accordance with the invention varies
depending on the compound and the condition being treated.
For example, the age, weight, and clinical condition of the
recipient patient; and the experience and judgment of the
clinician or practitioner administering the therapy are among
the factors affecting the selected dosage. Other factors
include: the route of administration, the patient, the patient’s
medical history, the severity of the disease process, and the
potency of the particular compound. The dose should be
sufficient to ameliorate symptoms or signs of the disease
treated without producing unacceptable toxicity to the
patient. In general, an effective amount of the compound is
that which provides either subjective relief of symptoms or
an objectively identifiable improvement as noted by the
clinician or other qualified observer.

EXAMPLE 3

Single Ingredient Formulation

[0180] Ingredient Concentration w/v % CAI 0.1 to 2%
Monobasic Sodium Phosphate Dihydrate 0.051% Dibasic
Sodium Phosphate Dodecahydrate 0.5% Tyloxapol 0.05-
0.4% Sodium Chloride 0.76% NaOH/HC1 pH adjust to
5.0-8.4 Water for injection q.s. 100%.

EXAMPLE 4

Steroid Combination Formulation

[0181] Ingredient Concentration w/v % CAI 0.1 to 2%
Triamcinolone Acetonide 0.5-4.0% Monobasic Sodium
Phosphate Dihydrate 0.051% Dibasic Sodium Phosphate
Dodecahydrate 0.5% Tyloxapol 0.05-0.4% Sodium Chloride
0.76% NaOH/HCI pH adjust to 5.0-8.4 Water for injection
q.s. 100%.

EXAMPLE 5

Neuroprotective Combination Formulation

[0182] Ingredient Concentration w/v % CAI 0.1 to 2%
Neuroprotecive agent 0.5-4.0% Monobasic Sodium Phos-
phate Dihydrate 0.051% Dibasic Sodium Phosphate
Dodecahydrate 0.5% Tyloxapol 0.05-0.4% Sodium Chloride
0.76% NaOH/HCI pH adjust to 5.0-8.4 Water for injection
q.s. 100%.

EXAMPLE 6

Chelating Agent Combination Formulation

[0183] Ingredient Concentration w/v % CA 0.1 to 2%
Chelating Agent 0.5-4.0% Monobasic Sodium Phosphate
Dihydrate 0.051% Dibasic Sodium Phosphate Dodecahy-
drate 0.5% Tyloxapol 0.05-0.4% Sodium Chloride 0.76%
NaOH/HCI pH adjust to 5.0-8.4 Water for injection q.s.
100%.
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EXAMPLE 7

Topical Formulation

[0184] A typical example of topical formulation of CAI is
as follows: Ingredient Concentration w/v % (Preferred
Range) CAI Polyquad 0.0005-0.01% (0.0001%) HPMC
(hydroxypropylmethylcellullose) 0.02-1.0% (0.5%) Manni-
tol (b) 0.0-5.0% (3.82%) Sodium Chloride (d) 0.0-0.8%
(0.17%) Disodium Edetate 0.0-0.2% (0.01%) Polysorbate-
80 (c) 0.005-0.4% (0.05%) NaOH and/or HC1 q.s. pH
5.0-8.4 (6.8-7.8) Purified Water q.s. 100% (a) other suitable
polymers include cellulosic polymers like HPMC, HEC
(hydroxyethylcellulose), sodium CMC (sodium carboxym-
ethylcellulose)), polyvinyl alcohol (PVA), Polyvinyl Pyr-
rolidone (PVP), polyacrylamide, and other water miscible/
soluble polymers to impart viscosity to the product and to
stabilize suspension. (b) both ionic as well nonionic agents
are used to adjust Osmolality of the product either alone or
in combination. This also stabilizes the suspension. (c) other
surfactants that can be used are non-ionic (Tyloxapol,
Tweens, Spans) anionic (lecithin, hydrogenated lecithins), or
anionic (sodium lauryl sulfate, bile salts).

[0185] The following contemplated clinical cases of
angiogenesis are presented as examples of methods of
treatment and not as limitations. Other illustrations of treat-
ing systemic or localized angiogenesis are not presented,
since the principles involved are similar, and will be appar-
ent to the skilled reader based upon review of an individual’s
clinical manifestation and the preferred embodiments of the
inventive compositions.

EXAMPEL 8

Diabetic Complications

[0186] Patient A is determined to be experiencing an acute
relapse of diabetes, e.g., diabetic coma. Patient A has a
history of diabetes over the past 20 years, with increasing
debilitation from progressive diabetic retinopathy, nephr-
opathy, and neuropathy. Patient A has not yet had panretinal
laser photocoagulopathy but has been treated with focal
laser for macular edema. Retinal examination reveals Patient
A has not progressed to threshold criteria for panretinal
photocoagulation per the Diabetic Retinopathy Study (DRS)
guidelines.

[0187] According to the subject invention, Patient A will
require scheduling of a follow-up visit and low-dose treat-
ment with a CAI compound of the invention in an attempt
to delay or remove the need for panretinal laser photoco-
agulopathy. Patient A is given a direct intravitreal injection
of a high dose of CAl, 50 microgram/injection every week
for 4 weeks. The dose remains constant with weekly injec-
tions and Patient A is scheduled for panretinal laser photo-
coagulopathy with continued weekly retinal examination
follow-up to determine disease course and confirm necessity
for panretinal laser photocoagulopathy.

[0188] After regression of the neovascularization, Patient
A is treated with focal laser therapy for macular edema, if
needed, and provided a with monthly, or less frequent,
intravitreal injections of CAI with the administration fre-
quency and dose adjusted according to patients clinical
manifestations and to maintain neovascular regression.
Intravitreal injections may be supplemented or replaced by
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other appropriate routes of administration and this could be
dictated by the patients clinical presentation, health,
expected treatment compliance profile, and appropriateness
of local, systemic, or controlled release treatment. CAI
treatment would be targeted to be tapered off to prophylactic
systemic or controlled release therapy, as the condition
improves sufficiently.

[0189] Patient B is also determined to be experiencing an
acute relapse of diabetes, e.g., diabetic coma and has a
history of diabetes over the past 20 years, with increasing
debilitation from progressive diabetic retinopathy, nephr-
opathy, and neuropathy. Patient B has not yet had panretinal
laser photocoagulopathy nor has she been treated with focal
laser for macular edema. Patient B has not developed
threshold proliferative diabetic retinopathy. This patient is
clinically similar to Patient A, but the evidence of no macula
involvement obviates the need for scheduling focal laser
photocoagulation.

[0190] According to the subject invention, Patient B is
given a direct intravitreal injection of a low dose of CAl, 5
microgram/injection. The dose remains constant with a
second intravitreal injection 4 weeks later. Patient B is
followed clinically every 3 months and treated with focal
laser therapy, if needed, or provided with subsequent intra-
vitreal injections of CAI with the administration frequency
and dose adjusted according to Patient B’s clinical mani-
festations. Intravitreal injections may be supplemented or
replaced by other appropriate routes of administration and
this could be dictated by the patients clinical presentation,
health, expected treatment compliance profile, and appro-
priateness of local, systemic, or controlled release treatment.
CAI treatment is targeted as prophylactic systemic or con-
trolled release therapy, if the condition improves sufficiently.

EXAMPLE 9

Proliferative Diabetic Retinopathy

[0191] 62-year old male with Proliferative Diabetic Ret-
inopathy and threshold high-risk characteristics presents
with Vitreous Hemorrhage. The patient also has atrial fibril-
lation and ischemic cardiomyopathy that requires oral Cou-
madin. The patient is intolerant to topical Panretinal Pho-
tocoagulation. The INR measured at just less than 2.
Because of this acute event intravitreal injection, a medium
dose of 50 mcg CAI is administered with some neovascular
regression. The patients Vitreous Hemorrhage slowly
resolves and the patient is able to taper his Coumadin so that
Panretinal Photocoagulation can be placed with retrobulbar
anesthesia. Alternately the patient remains on Coumadin and
then is treated with a patch periocular insert of CAI to
diminish the neovascularization.

EXAMPLE 10

Central Scotoma Treatment Complications

[0192] 78-year old woman with a two-week history of
central scotoma. She developed a large disciform scar in the
contralateral eye after several sessions of photodynamic
therapy. On exam and fluorescein angiography is predomi-
nately classic subfoveal membrane is noted. Intravitreal
injection of a high dose, 200 mcg, CAl is given to hasten the
neovascular regression. After this high dose of intravitreal
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CAl a periocular injection of CA in a sustained release
solution is given and neovascular regression occurs.

EXAMPLE 11

Age-Related Macular Degeneration Complication

[0193] 67-year old white male who has had three years of
poor vision secondary to a disciform scar associated with
Age-Related Macular Degeneration. He has high-risk drusen
and parafoveal pigmentation. A long acting low dose sub-
conjunctival or periocular implant of CAI 1 mg is affixed to
the well-sighted eye to prophylax against neovasculariza-
tion.

EXAMPLE 12

Glaucoma Complication

[0194] 82-year old woman with low-tension glaucoma.
She has a history of hypotony maculopathy in the left eye
after trabeculectomy with visual acuity loss to 20/200 sec-
ondary to hypotony maculopathy associated with an
intraocular pressure of 7 to 8. In the right eye she is
progressively cupping with a Cup/Disc ratio 0.85 despite
maximal medical treatment and an intraocular pressure of
11. A low dose 1 mg periocular insert for injection of CAI
is given in order to maximize neuroprotection.

EXAMPLE 13

Proliferative Diabetic Retinopathy

[0195] 28-year old noncompliant diabetic male who ini-
tially presented with aggressive Proliferative Diabetic Ret-
inopathy. Heavy and full Panretinal Photocoagulation was
performed, however there is recurrent residual Vitreous
Hemorrhaging from a small active frond of neovasculariza-
tion that is within heavy Panretinal Photocoagulation scars.
An intravitreal injection of moderate dose, 100 mcg of CAI
is given to cause neovascular involution and the patient is
maintained with a moderate dose of 10 mg administered by
periocular injection of CAl in a sustained release solution.

EXAMPLE 14

Proliferative Diabetic Retinopathy

[0196] 37-year old white male who is with Proliferative
Diabetic Retinopathy and has undergone Trans Pars Plana
Vitrectomy x’s 2 for Vitreous Hemorrhage. He has a heavy
pattern of Panretinal Photocoagulation scars and it is thought
that he has neovascularization arising from the sclerotomy
sites, and/or the pars plana which is causing persistent
hemorrhage. A high dose of 200-mcg dose of CAI is
administered intravitreally and then two weeks later an
outpatient air-fluid exchange is performed, and a moderate
dose, periocular injection of 10 mg of CAI is given to
prevent further Vitreous Hemorrhage.

EXAMPLE 15

Vision Loss

[0197] 16-year old female who presents with a several
month history of vision loss and is found to have a large
angiomatous lesion that is causing a subtotal retinal detach-
ment. Secondary to the lesion size it is not amenable for

Jun. 1, 2006

cryotherapy and standard laser photocoagulation. Initially a
high dose of 200 mcg CAI is given intravitreally and two
weeks later a periocular insert is placed of 10 mg, moderate
dose of CAI onto the sclera overlying the lesion.

EXAMPLE 16

Central Retinal Vein Occlusion

[0198] 66-year old male who presents with a Central
Retinal Vein Occlusion and florid Iris Neovascularization
with Neovascular Glaucoma. As an adjunct to Panretinal
Photocoagulation secondary to the florid neovascular activ-
ity, a high dose of 200 mcg CAI is given as a synergistic
measure to cause regression of the anterior segment neovas-
cularization and normalization of the pressure.

EXAMPLE 17

Iris and Preretinal Neovascularization

[0199] 39-year old white male strikes his head on a
laboratory cabinet. This causes a chronic peripheral retinal
detachment with iris neovascularization and preretinal
neovascularization. In order to decrease the risk of intraocu-
lar hemorrhage and glaucoma associated with retinal reat-
tachment, a moderate dose of 100 mcg of CAI is given
intravitreally and one-week later successful retinal reattach-
ment surgery is performed.

EXAMPLE 18

Proliferative Sickle Cell Retinopathy

[0200] 40-year old male with a history of Traction Retinal
Detachment and vision loss in one eye from proliferative
sickle cell retinopathy. The patient developed a Vitreous
Hemorrhage in the fellow and has only incomplete regres-
sion following peripheral scatter laser. Relatively low dose
CAI 1 mg is administered periocularly to cause involution of
the small amount of residual neovascularization which is
causing persistent Vitreous Hemorrhage.

EXAMPLE 19

Choroidal Neovascular Membrane Complications

[0201] 44-year old white male with a history of Choroidal
Neovascular Membrane secondary to high myopia. One eye
has Fuch’s spots and 20/200 vision. The second eye is
affected with a subfoveal Choroidal Neovascular Membrane
and 20/80 vision. A single injection of moderate dose, 100
mcg, of CAI is administered intravitreally to hasten neovas-
cular regression.

EXAMPLE 20

Photodynamic Therapy Complications

[0202] 32-year old female with multifocal choroiditis and
macular scarring in one eye after several sessions of Pho-
todynamic Therapy. She presents in the second eye with
decreased vision and a subfoveal Choroidal Neovascular
Membrane. A mixture of 4 mg of Kenalog, and a high dose
of 200 mcg of intravitreal CAI are administered to hasten
neovascular regression.
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[0203] Tt should be understood that the embodiments of
the invention shown and described in the specification are
only preferred embodiments of the inventor who is skilled in
the art and are not limiting in any way. Therefore, various
changes, modifications or alterations to these embodiments
may be made or resorted to without departing from the spirit
of the invention and the scope of the following claims.

We claim:
1. A method for treating a patient suffering from an ocular
disease or symptom comprising:

diagnosing an ocular disease or symptom in a patient;

local ocularly administering to said patient a sterile,
aqueous formulation comprising a therapeutically
effective amount of a CAI compound.

2. The method of claim 1, wherein the CAI compound is
selected from the group consisting of CAI free base; CAI
acid addition salt, and CAI prodrug.

3. The method of claim 1, wherein said ocular disease or
symptom is selected from the group consisting of: age-
related macular degeneration, diabetic retinopathy, retinal
vascular occlusion, choroidal and retinal angiomatous pro-
liferation, chronic glaucoma, retinal detachment, sickle cell
retinopathy, rubeosis iritis, uveitis, neoplasms, Fuch’s het-
erochromic iridocyclitis, neovascular glaucoma, corneal
neovascularization, neovascularization resulting from com-
bined vitrectomy and lensectomy, retinal ischemia, choroi-
dal vascular insufficiency, choroidal thrombosis, carotid
artery ischemia, retinal artery/vein occlusion, contusive ocu-
lar injury, retinopathy of prematurity, retinitis pigmentosa,
endophthalmitis, infectious diseases, inflammatory but non-
infectious diseases, ocular ischemia syndrome, peripheral
retinal degenerations, retinal degenerations and tumors, cho-
roidal disorders and tumors, vitreous disorders, retinal
detachment, non-penetrating and penetrating trauma, post-
cataract complications, inflammatory optic neuropathies,
hereditary degenerative retinal and vitreoretinal diseases,
primary pigmented retinopathies, Autosomal dominant
retinitis pigmentosa, Auto somal recessive retinitis pigmen-
tosa, Leber’s amaurosis congenital, X-linked recessive pig-
mented retinopathies, secondary pigmented retinopathies,
autosomal dominant pigmented retinopathies, Paget’s dis-
ease, Charcot-Marie-Tooth disease, Steinert’s disease,
Pierre-Marie syndrome, Autosomal dominant pigmented
retinopathies, mannosidoses, mucopolysccharidoses, Bat-
ten’s disease, Refsum’s disease, Usher syndrome, X-linked
recessive pigmented retinopathies, Hunter syndrome, con-
junctivitis, allergic conjunctivitis, chronic conjunctivitis,
contact lens-associated conjunctivitis, conjunctival ulcer-
ation, drug-related conjunctivitis, uveitis, uveoretinitis, age-
related macular panuveitis, retinitis, degeneration diabetes
mellitus, infectious choroiditis, vitreitis, tuberculosis syphi-
lis, cytomegalo-Scleritis/Episcleritis, virus retinitis, UV Iri-
docyclitis, sarcoidosis, and inflammatory bowel disease,
corneal ulceration disease, and von Hippel-Lindau syn-
drome.

4. The method of claim 1, wherein the local ocular
administration is by topical administration or ocular injec-
tion.

5. The method of claim 4, wherein the ocular injection is
any one or combination of routes selected from the group
consisting of periocular injection, subtenon’s injection, jux-
tascleral injection, intravitreal injection, subconjuctival
injection, subretinal injection, and retrobulbar injection.
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6. The method of claim 1, wherein the therapeutically
effective amount of the CAI compound is from 0.1 mg/ml.
to 100 mg/mL of formulation.

7. The method of claim 6, wherein the therapeutically
effective amount of the CAI compound is from 1 mg/mL to
60 mg/mL of formulation.

8. The method of claim 1, wherein the CAI compound is
a solid particle suspended in the formulation, wherein the
therapeutically effective amount of the CAI compound is 0.1
to 10 mg of the CAI compound.

9. The method of claim 1, wherein the sterile, aqueous
formulation is a time-release formulation.

10. An aqueous, sterile formulation comprising a CAI
compound, wherein said CAI compound is solubilized with
excipient materials selected from the group consisting of:
pure triglyceride oils, diglycerides, monoglycerides, mixed
glycerides, lipophilic surfactants, hydrophilic surfactants,
and water-soluble cosolvents, and wherein said formulation
consists of 0.1 mg/mL to 100 mg/mL of the CAI compound.

11. The formulation of claim 10, wherein the CAI com-
pound is selected from the group consisting of CAI free
base; CAI acid addition salt, and CAI prodrug.

12. The formulation of claim 11, wherein the CAI com-
pound is an organic or inorganic acid addition salt form of
CAI selected from the group consisting of: borate, hydro-
bromide, hydrochloride, nitrate, phosphate, dihydrogen-
phosphate, sulfate, hydrogensulfate, citrate, fumarate, glu-
conate, glutamate, lactate, maleate, mandelate, mesylate,
oxalate, succinate tartrate, valerate, benzenesulfonate, ben-
zoate, cholate, hydroxynaphthoate, laurate, napsylate, ole-
ate, palmoate, palmitate, salicylate, stearate, tosylate, and
taurocholate.

13. The formulation of claim 10, further comprising any
one or combination of substances selected from the group
consisting of: pharmaceutically acceptable carriers, pharma-
ceutically acceptable auxiliary substances, diluents, surfac-
tants, detergents, stabilizers, excipients, carriers, and deliv-
ery-enhancing agents.

14. The formulation of claim 10, wherein said formulation
is selected from the group consisting of: Formulation 1,
Formulation 2, Formulation 3, Formulation 4, Formulation
5, and Formulation 6.

15. The formulation of claim 10, wherein the formulation
consists of 1 mg/mL to 60 mg/ml. of the CAI compound.

16. A method for preparing a sterile, aqueous formulation
comprising a therapeutically effective amount of a CAI
compound, wherein the therapeutically effective amount is
from about 0.1 mg/mL to 100 mg/ml. of the CAI compound
in the formulation; said method comprising:

(a) in a solvent, mixing said CAI compound with any or
combination of excipients selected from the group
consisting of: pure triglyceride oils, diglycerides,
monoglycerides, mixed glycerides, lipophilic surfac-
tants, hydrophilic surfactants, and water-soluble cosol-
vents, to form a soluble CAI compound;

(b) adding an aqueous solution to the soluble CAI com-
pound; and

(c) subjecting the aqueous solution to heating.

17. The method of claim 16, wherein the CAI compound
is selected from the group consisting of CAI free base; CAI
acid addition salt, and CAI prodrug.

18. The method of claim 16, wherein the CAI compound
is mixed with oleic acid, soybean oil, and Tween-80.
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19. The method of claim 16, wherein the heating is
performed at 121° C.

20. The method of claim 16, further comprising the step
of subjecting the aqueous solution to pressure.

21. The method of claim 20, wherein the pressure is at 15
psi.

22. The method of claim 16, wherein the solvent is
absolute ethanol.

23. The method of claim 16, wherein the aqueous solution
is water, wherein said method further comprises the step of
removing the solvent.
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24. The method of claim 16, further comprising the step
of adding any one or combination of the following to the
aqueous solution: pharmaceutically acceptable carriers,
pharmaceutically acceptable auxiliary substances, diluents,
surfactants, detergents, stabilizers, carriers, and delivery-
enhancing agents.

25. The method of claim 16, wherein the therapeutically
effective amount of the CAI compound is 1 mg/mL to 60
mg/mL.



