Office de la Proprieté Canadian CA 2458468 C 2010/08/24

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 458 468
Un organisme An agency of 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dépbt PCT/PCT Filing Date: 2002/09/03 (51) Cl.Int./Int.Cl. A67K 371/56 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2003/03/13 ABTK 31/565(2000.01), AGTK 37/566 (2006.01),

A6TK 31/567(2006.01)

(45) Date de délivrance/lssue Date: 2010/08/24 _
(72) Inventeurs/Inventors:

(85) Entree phase nationale/National Entry: 2004/02/23 PANG, IOK-HOU, US:

(86) N° demande PCT/PCT Application No.: US 2002/027969 CLARK, ABBOT F., US

(87) N° publication PCT/PCT Pubilication No.: 2003/020284 (73) Proprietaire/Owner:

T ALCON, INC., CH
(30) Priorité/Priority: 2001/09/05 (US60/317,225)
(74) Agent: SMART & BIGGAR

(54) Titre : OESTROGENES NINDUISANT PAS DE FEMINISATION UTILISES COMME AGENTS A EFFET
PROTECTEUR SUR LA RETINE DANS LE TRAITEMENT DU GLAUCOME

(54) Title: USE OF NON-FEMINIZING ESTROGENS AS RETINOPROTECTIVE AGENTS FOR THE TREATMENT OF
GLAUCOMA

(57) Abréegée/Abstract:
The Invention provides pharmaceutical compositions containing non-feminizing estrogen and methods of using these
compositions to prevent or ameliorate retinal and optic nerve damage associated with glaucoma.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




WO 03/020284 Al

CA 02458468 2004-02-23

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

(10) International Publication Number

13 March 2003 (13.03.2003) PCT WO 03/020284 A1l

(51) International Patent Classification’: A61K 31/56
(21) International Application Number: PCT/US02/27969

(22) International Filing Date:
3 September 2002 (03.09.2002)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/317,225 5 September 2001 (05.09.2001) US

(71) Applicant (for all designated States except US): ALCON,
INC. [CH/CH]; P.O. Box 162, Bdsch 69, CH-6331 Hiinen-
berg (CH).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PANG, Iok-Hou
[US/US]; 125 Starbridge Lane, Grand Prairie, TX 75052
(US). CLARK, Abbot, F. [US/US]; 5603 Rachel Court,
Arlington, TX 76017 (US).

(74) Agents: SCHULTZ, Teresa, J. et al.; ALCON RE-
SEARCH, LTD., R & D Counsel, Q-148, 6201 South
Freeway, Fort Worth, TX 76134-2099 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): European patent (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE, SK, TR).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AL,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP. KE, KG,
KP KR K7, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD,
SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, 77, UA, UG, UZ,
VC, VN, YU, ZA, ZM, ZW, European patent (A1, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, P1, SE, SK, TR)

—  of inventorship (Rule 4.17(iv)) for US only

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: USE OF NON-FEMINIZING ESTROGENS AS RETINOPROTECTIVE AGENTS FOR THE TREATMENT OF

GLAUCOMA

(57) Abstract: The invention provides pharmaceutical compositions containing non-feminizing estrogen and methods of using these
compositions to prevent or ameliorate retinal and optic nerve damage associated with glaucoma.



10

15

20

25

CA 02458468 2004-02-23
WO 03/020284 PCT/US02/27969

USE OF NON-FEMINIZING ESTROGENS AS RETINOPROTECTIVE AGENTS
FOR THE TREATMENT OF GLAUCOMA

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of glaucoma. More specifically, the
invention provides a method to protect glaucomatous retinopathy using compositions

comprising at least one non-feminizing estrogen.

2. Description of the Related Art

"Glaucomas" are a group of debilitating eye diseases that are the leading cause of
preventable blindness in the United States and other developed nations. Primary Open
Angle Glaucoma (POAG) is the most common form of glaucoma. The disease 1s
characterized by the degeneration of the trabecular meshwork (TM), leading to obstruction
of the normal ability of aqueous humor to leave the eye without closure of the space (e.g.,
the "angle") between the iris and cornea (Langham (1979); Segawa (1979); Rohen (1983)).
A characteristic of such obstruction in this disease is an increased intraocular pressure
(IOP), resulting in progressive visual loss ana blindness if not treated appropriately and 1n a
timely fashion. The disease 1s estimated to affect between 0.4% and 3.3% of all adults over
40 years old (Leske et al. (1994, 1997, 2001); Bengtsson (1989); Strong (1992)). Moreover,
the prevalence of the disease rises with age to over 6% of those /5 years or older (Strong
(1992)).

Another form of POAG, normal-tension glaucoma, is characterized by a severe optic

neuropathy in the absence of abnormally high IOP. Patients with normal-tension glaucoma
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have pressures within the normal range, albeit often in the high normal range (Tanna &
Jampel (2000)).

Because increased IOP is a readily measurable characteristic of glaucoma, the
diagnosis of the disease is largely based on an increase in 10P which is generally estimated
by tonometry (Strong (1992); Greve & Chisholm (1993)). Unfortunately, as is evident from
normal-tension glaucoma, glaucomatous retinopathy and optic nerve damage can occur n
the absence of abnormally high IOP (Yamamoto & Kitazawa (1998); Tanna & Jampel
(2000)). Conversely, ocular hypertension does not always lead directly to retina or optic
nerve damage. Approximately 5 million Americans have elevated I0P without optic nerve
damage or visual field loss. Because the relationship between pressure and optic nerve and
retina damage is not necessarily direct, high IOP is now considered to be only a risk factor
rather than an essential disease characteristic. For this reason, additional methods, such as
direct examination of the optic disk and determination of the extent of a patient's visual field
loss are often conducted to improve the accuracy of diagnosis (Greve & Chisholm (1993)).
Also for the same reason, the ultimate goal of glaucoma treatment is to preserve vision by
protecting against the pathological changes in the retina and optic nerve.

Current glaucoma therapy is directed to lowering I0P. A variety of therapeutic
agents have been proposed as having the ability to reduce elevated IOP. These therapies
lower IOP, but they do not directly address the pathogenic mechanisms occurring at the
retina and optic nerve, and the disease continues to progress. Moreover, many of these

agents are often associated with untoward etfects. There is currently no generally accepted

therapeutic method to manage glaucomatous retinopathy and optic neuropathy. Agents

offering retinoprotection properties would be desirable.
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SUMMARY OF THE INVENTION

The present invention overcomes these and other drawbacks of the
prior art by providing compositions comprising at least one non-feminizing
estrogen or its analogs and methods for their use in the treatment of
glaucomatous retinopathy. In particular, the invention provides methods for
retinoprotection by administering to a patient in need thereof a therapeutically
effective amount of a composition including at least one non-feminizing estrogen
compound or an analog thereof. As used herein, the phrase “non-feminizing

estrogen compound” refers to compounds having very little or no feminizing, or

sex-related, activity.

According to one aspect of the present invention, there is provided a
use of at least one non-feminizing estrogen compound for treating glaucoma-
related retina or optic nerve damage by intravitreal injection, intraocular perfusion,

periocular injection or sub-tenon injection in a patient in need thereof.

It is contemplated that virtually any non-feminizing estrogen
compound will be useful in the methods of the invention. Typically, the
non-feminizing estrogen compound for use in the methods of the invention will be
polycyclic compounds having a terminal phenolic group, in a structure containing
at least a second ring, having a molecular mass of less than 1000 Daltons.

Examples of such compounds include, but are not limited to, estratriene-3-ol,
3,17a~estradiol, estrone, estriol, and their analogs. Most preferably, the

non-feminizing estrogen compound is estratriene-3-0l.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Incidence of ocular hypertension and primary open angle glaucoma
IS known to increase during menopause (Qureshi (1996); Worda & Sator (2000)),
which may be related to the sudden decrease of circulating concentration of
estrogen in post-menopausal women. Administration of estrogen together with
progestin was shown to lower IOP (Meyer et al. (1966); Caramazza et al. (1968);
Treister & Mannor (1970); Sator et al. (1998)). Treister and Mannor also observed
the IOP-lowering effect with estrogen administration alone (1970). The

estrogen-induced reduction in IOP correlates with an increase in outflow
-3 -
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facility of aqueous humor. However, independent of the IOP-lowerning effect, estrogens
have been demonstrated to be protective against various insults in the brain (Cyr et dal.
(2000); Emilien et al. (2000); Granholm (2000); Green et al. (2000); Henderson (1997);
McMillan & Dorsa (1999); Monk & Brodaty (2000); Simpkins et al. (2000); Woolly
(1999)). Estrogen receptor (Kobayashi ef al. (1998); Ogueta et al. (1999); Wickham et al.
(2000)) and an estrogen-binding protein (Rao (1998)) have been found 1n the retina. It is
likely that estrogen receptor is involved 1n vision-affecting conditions in the retina. The
present inventors contemplate for the first time that estrogens are usetul in the prevention,

treatment or reduction of retina and optic nerve damages associated with glaucoma

independent of their effects on 1OP.
Classical estrogens or their metabolites are not practical as therapeutic agents for the
treatment of retinal diseases because their feminizing effects are not acceptable to many

patients. Non-feminizing estrogen compounds are estrogen-related compounds having

substantially no sex-related effect on the subject. Simpkins et al. (U.S. Patent No.

6,197.833: U.S. Patent No. 5,877,169; U.S. Patent No. 5,843,934)

discuss the use of such compounds for treatment of patients with a number of

degenerative conditions or conditions resulting from ischemic damage i the brain.

Simpkins et al. do not discuss the use of the compounds for the treatment of eye-related

diseases.
Estrogen occurs in at least two isomeric forms, including a estrogen and [§ estrogen.

B estrogens are pleotrophic molecules with many biological activities. Clinical uses mnclude
treatment of osteoporosis, symptoms of menopause and fertility control. In comparison to 3

estrogen, o estrogen is typically believed to be at least 100-1000 times less potent in

estrogenic activity. Numerous examples have been reported in the literature that show that

_4 -
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the biological effects of B estrogen are not shared by the a isomer. In fact, in the art, o

estrogen is typically used as a negative control for f§ estradiol.

Simpkins et al. (U.S. Patent No. 5,843,934)
showed the o estrogen has a comparable activity to that of  estrogen for neuroprotection.

This activity provides o estrogen with a number of advantages over B estrogen in the
treatment of degenerative diseases, trauma and aging related to the central nervous system.
These advantages arise in situations which require treatment of males where the
development of female traits is to be avoided and the treatment of females where the subject
has increased susceptibility to endometrial, breast and cervical cancer. The present
inventors show for the first time that non-feminizing estrogens are useful in the treatment of
glaucomatous retinopathy.

U.S. Patent No. 5,521,168 discusses the use of estrogen metabolites for lowering of
intraocular pressure. The compounds disclosed in this patent are estrogen metabolites, some
of which may not have sex-related pharmacological actions. However, U.S. Patent No.
5,521,168 does not discuss the use of these estrogen metabolites or any non-feminizing
estrogens in the treatment of glaucoma-related retina and optic nerve damages.

It is contemplated that virtually any non-feminizing estrogen compound will be
useful in the methods of the invention. Typically, the non~feminizing estrogen compound
for use in the methods of the invention will be a polycyclic compound having a terminal
phenolic group, 1n a structure containing at least a second ring, having a molecular mass of

less than 1000 Daltons. Examples of such compounds include, but are not limited to,

estratriene-3-ol, 3,17a-estradiol, estrone, estriol, and their analogs. Most preferably, the

non-feminizing estrogen compound is estratriene-3-ol.
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EXAMPLES

The following examples are included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill in the art that the techniques disclosed
in the examples which follow represent techniques discovered by the inventors to function
well in the practice of the invention, and thus can be considered to constitute preferred
modes for its practice. However, those of skill in the art should, in light of the present
disclosure, appreciate that many changes can be made in the specific embodimenté which
are disclosed and still obtain a like or similar result without departing from the spirit and
scope of the invention.

The compositions of the present invention comprise one or more non-feminizing
estrogens and a pharmaceutically acceptable vehicle. As used herein, the term
“sharmaceutically acceptable vehicle” refers to any formulation which is acceptable, 1.e.,
safe and provides the appropriate delivery for the desired route of administration, of an
effective amount of one or more non-feminizing estrogens. The compositions of the present
invention may be administered in a variety of different ways including systemically (e.g.,
oral administration, intramuscular injection, subcutaneous injection, intravenous injection,
transdermal administration and transmucosal administration), topically and by intraocular
injection, intraocular perfusion, periocular injection or retrobulbar (sub-tenon) injection.

The exact dosage of the non-feminizing estrogen(s) will vary, but will be determined
by skilled clinicians in the art. Various factors affecting the dosage amount include the
actual disease to be treated, the severity of condition, the health of the patient, the potency
and specific efficacy of the non-feminizing estrogen, and so on. The amount dosed,
however, will be in an effective to prevent, treat or ameliorate an ocular disease or disorder,

e.g., those described herein; such an amount is referred herein as an “effective amount.” In

- O-
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general, the daily dosage of non-feminizing estrogens will range between about 0.001 and

100 milligrams per kilogram body weight per day (mg/kg/day), and preferably between

about 0.01 and 5.0 mg/kg/day.

The non-feminizing estrogens of the present invention may be contained in various

types of ophthalmic compositions, 1 accordance with formulation techniques known to

those skilled in the art. For example, the compounds may be included in solutions,

suspensions and other dosage forms adapted for topical, intravitreal or intracameral use.

Aqueous compositions are generally preferred, based on ease of formulation and
physiolo giéal compatibility. However, the non-feminizing estrogens of the present
invention may also be readily incorporated into other types of compositions, such as
suspensions and viscous Or Semi-viscous gels or other types of solhd or semi-solid
compositions for topical or retrobulbar injection. The ophthalmic compositions of the
present invention may also include various other ingredients, such as buffers, preservatives,

co-solvents and viscosity building agents.

An appropriate buffer system (e.g., sodium phosphate, sodium acetate or sodium

borate) may be added to prevent pH drift under storage conditions.

Topical ophthalmic products are typically packaged in multi-dose form.
Preservativeé are thus required to prevent microbial contamination during use. Suitable
preservatives include: benzalkonium chloride, chlorobutanol, methyl paraben, propyl
paraben, phenylethyl alcohol, edetate disodium, sorbic acid, polyquaternium-1, or other
agents known to those skilled in the art. Some of these preservatives, however, may be

unsuitable for particular applications, (€.g., benzalkonium chloride may be unsuitable for
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intraocular injection). Such preservatives are tjzpically employed at a level of from 0.001 to

1.0% weight/volume (“% w/v™).

For topical administration of non-feminizing estrogens, the typical dosage generally
will range between about 1-2 two drops administered to the eye 1-4 times per day of a
composition comprising 0.001 and 5% weight/volume (“w/v”), and preferably between 0.1
and 1% (w/v) of one or more non-feminizing estrogens. Solutions, suspensions, ointments,
gels, jellies and other dosage forms adapted for topical administration are preferred.
Additionally, non-feminizing estrogens may be delivered slowly, over time, to the afflicted
tissue of the eye through the use of contact lenses. This regimen is generally performed by

first soaking the lenses in a non-feminizing estrogen solution, and then applying the contact

lenses to the eye for normal wear.
The compositions of the present invention are further illustrated in the following

formulation examples, non-feminizing estrogens of the present invention are represented

generically in the examples as “non-feminizing estrogen.”
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A topical ophthalmic composition useful for treating retinal vascular diseases:

l Ingredient

I Non-feminizing estrogen

Concentration (% w/v) I

0.1
Dibasic Sodium Phosphate | 0.2 ||
m | 0.5
Poleorbate 80 0.05
Benzalkonium Chloride 0.01
| Sodium Chloride 0.75 -
| Edetate Disodium | 0.01 |
NaOH/HCI q.s., pH 7.4 |
Purified Water q.s. 100% ‘l
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Example 2

A sterile intraocular injection solution useful for treating retinal vascular diseases:

I

| Ingredient Concentration (% w/v)

| Non-feminizing estrogen | 0.05-5.0 l

I Cremophor EL® l 10

I Tromethamine 0.12 _JI
Mannitol ) | l 4.6
Disodium EDTA | l 0.1
_PI-ydroa:loric acid or q.s.,pHto 7.4
sodium hydroxide
Water for mjection q.s. 100% Il
Example 3

A tablet formulation suitable for oral administration, and useful for treating retinal vascular

diseases:
lv | Ingredient ] Amouné per Tablet
(mg)
Non-feminizing estrogen 200
_Cérnstarc—fl _ - _;6 :

|Izac;ose 145 ) _I
I\-/_Iagnesium stearate l 5 __I

— L — A — e ——

- 10-
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Example 4

An systemic injectable solution useful for treating retinal vascular diseases:

Ingredient_—_ Am;unt
Non-feminizing estrogen ) 200 mg -
0.4 M KH2PO4 solution 2 m i
1 N KOH solution q.s. to pH 7.0 -
| Water for injection q.s. to 20 ml

M

All of the compositions and/or methods disclosed and claimed herein can be made
and executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this mvention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the invention.
More specifically, it will be apparent that certain agents which are both chemically and
structurally related may be substituted for the agents described herein to achieve similar
results. All such substitutions and modifications apparent to those skilled in the art are
deemed to be within the spirit, scope and concept of the invention as defined by the

appended claims.

-11-
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CLAIMS:

1. A use of at least one non-feminizing estrogen compound in
preparation of a pharmaceutical composition for treating glaucoma-related retina
or optic nerve damage in a patient in need thereof, wherein the pharmaceutical

composition is for intravitreal injection, intraocular perfusion, periocular injection or

sub-tenon injection.

2. The use of claim 1, wherein said glaucoma is primary open angled
glaucoma.

3. The use of claim 1, wherein said glaucoma is normal-tension
glaucoma.

4, The use of any one of claims 1 to 3, wherein said at least one

non-feminizing estrogen compound is a polycyclic compound comprising at least a
first ring and a second ring and having a terminal phenolic group wherein said

polycyclic compound has a molecular mass of less than 1000 Daltons.

5. The use of any one of claims 1 to 3, wherein said at least one
non-feminizing estrogen compound is estratriene-3-ol, 3,17a-estradiol, estrone or

estriol.

6. The use of any one of claims 1 to 5, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more |OP-lowering pharmaceutical agents.

7. The use of any one of claims 1 to 5, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more 1OP-lowering surgical procedures.

8. The use of any one of claims 1 to 5, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more retinoprotective agents.
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9. A use of at least one non-feminizing estrogen compound for treating
glaucoma-related retina or optic nerve damage by intravitreal injection, intraocular

perfusion, periocular injection or sub-tenon injection in a patient in need thereof.

10. The use of claim 9, wherein said glaucoma is primary open angled
glaucoma.

11. The use of claim 9, wherein said glaucoma is normal-tension
glaucoma.

12. The use of any one of claims 9 to 11, wherein said at least one

non-feminizing estrogen compound is a polycyclic compound comprising at least a
first ring and a second ring and having a terminal phenolic group wherein said

polycyclic compound has a molecular mass of less than 1000 Daltons.

13. The use of any one of claims 9 to 11, wherein said at least one
non-feminizing estrogen compound is estratriene-3-ol, 3,17a-estradiol, estrone or

estriol.

14. The use of any one of claims 9 to 13, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more |OP-lowering pharmaceutical agents.

15. The use of any one of claims 9 to 13, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more IOP-lowering surgical procedures.

16. The use of any one of claims 9 to 13, wherein said at least one
non-feminizing estrogen is for administration concurrently or sequentially with one

or more retinoprotective agents.

17. At least one non-feminizing estrogen compound for treating
glaucoma-related retina or optic nerve damage by intravitreal injection, intraocular
perfusion, periocular injection or sub-tenon injection in a patient in need thereof.

18. The at least one non-feminizing estrogen compound of claim 17,

wherein said glaucoma is primary open angled glaucoma.
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19. The at least one non-feminizing estrogen compound of claim 17,

wherein said glaucoma is normal-tension glaucoma.

20. The at least one non-feminizing estrogen compound of any one of
claims 17 to 19, wherein said at least one non-feminizing estrogen compound is a
polycyclic compound comprising at least a first ring and a second ring and having
a terminal phenolic group wherein said polycyclic compound has a molecular

mass of less than 1000 Daltons.

21. The at least one non-feminizing estrogen compound of any one of
claims 17 to 19, wherein said at least one non-feminizing estrogen compound is

estratriene-3-ol, 3,17a-estradiol, estrone or estriol.

22. The at least one non-feminizing estrogen compound of any one of
claims 17 to 21, wherein said at least one non-feminizing estrogen is for
administration concurrently or sequentially with one or more 10P-lowering

pharmaceutical agents.

23. The at least one non-feminizing estrogen compound of any one of
claims 17 to 21, wherein said at least one non-feminizing estrogen is for

administration concurrently or sequentially with one or more |0OP-lowering surgical

procedures.

24. The at least one non-feminizing estrogen compound of any one of
claims 17 to 21, wherein said at least one non-feminizing estrogen is for
administration concurrently or sequentially with one or more retinoprotective

agents.

25. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier or diluent and at least one non-feminizing estrogen compound
for treating glaucoma-related retina or optic nerve damage by intravitreal injection,

intraocular perfusion, periocular injection or sub-tenon injection in a patient in

need thereof.

20. The pharmaceutical composition of claim 25, wherein said glaucoma

IS primary open angled glaucoma.
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27. The pharmaceutical composition of claim 25, wherein said glaucoma

Is normal-tension glaucoma.

28. The pharmaceutical composition of any one of claims 25 to 27,
wherein said at least one non-feminizing estrogen compound is a polycyclic
compound comprising at least a first ring and a second ring and having a terminal
phenolic group wherein said polycyclic compound has a molecular mass of less
than 1000 Daltons.

29. The pharmaceutical composition of any one of claims 25 to 27,

wherein said at least one non-feminizing estrogen compound is estratriene-3-ol,

3,17o-estradiol, estrone or estriol.

30. The pharmaceutical composition of any one of claims 25 to 29,
wherein said at least one non-feminizing estrogen is for administration

concurrently or sequentially with one or more |OP-lowering pharmaceutical

agents.

31. The pharmaceutical composition of any one of claims 25 to 29,
wherein said at least one non-feminizing estrogen is for administration

concurrently or sequentially with one or more |[OP-lowering surgical procedures.

32. The pharmaceutical composition of any one of claims 25 to 29,
wherein said at least one non-feminizing estrogen is for administration

concurrently or sequentially with one or more retinoprotective agents.

33. A commercial package comprising at least one non-feminizing
estrogen compound and directions for the use thereof for treating glaucoma-
related retina or optic nerve damage by intravitreal injection, intraocular perfusion,

periocular injection or sub-tenon injection in a patient in need thereof.

34. The commercial package of claim 33, wherein the glaucoma is

primary open angle glaucoma.

395. The commercial package of claim 33, wherein the glaucoma is

normal-tension glaucoma.
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36. The commercial package of any one of claims 33 to 35, wherein said
at least one non-feminizing estrogen compound is a polycyclic compound
comprising at least a first ring and a second ring and having a terminal phenolic
group wherein said polycyclic compound has a molecular mass of less than 1000

Daitons.

37. The commercial package of any one of claims 33 to 35, wherein said
at least one non-feminizing estrogen compound is estratriene-3-ol, 3,17 a-

estradiol, estrone, or estriol.

38. The commercial package of any one of claims 33 to 37, wherein the
directions indicate that the at least one non-feminizing estrogen compound is for
administration concurrently or sequentially with one or more |OP-lowering

pharmaceutical agents.

39. The commercial package of any one of claims 33 to 37, wherein the
directions indicate that the at least one non-feminizing estrogen compound is for
administration concurrently or sequentially with one or more |OP-lowering

pharmaceutical procedures.

40. The commercial package of any one of claims 33 to 37, wherein the
directions indicate that the at least one non-feminizing estrogen compound is for
administration concurrently or sequentially with one or more retinoprotective

agents.
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