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(57) Abstract

Ophthalmic compositions and a method are disclosed for treating glaucoma and/or ocular hypertension in the mammal-
ian eye by topically administering to the mammalian eye the ophthalmic composition of the invention which contains as the ac-
tive ingredient one or more gamma aminobutyric acid agonist compounds. Examples of gamma aminobutyric acid agonists uti-
lized in the ophthalmic composition and method of treatment are: gamma aminobutyric acid (GABA), 5-(aminome-
thyl)-3(2H)-isoxazolone (muscimot), 4,5,6,7-tetrahydroisoxazolo($,4-c]pyridin-3-o1 (THIP) and a pharmaceutically acceptable
salt of 4,5,6,7-tetrahydroisoxazolo{5,4-clpyridin-3-ol, piperidine-4-sulfonic acid and a pharmaceutically acceptable salt of piperi-
dine-d4-sulfonic acid, 3-(2H)-isothiazolone, S-(aminomethyl) (thiomuscimol), 7-chloro- 1,3-dihydro--methyl-5-phenyl-2H-1,4-ben-
zodiazepin-2-one (diazepam), 7-chloro-l-[2-(diethylamino)ethyl]—5-(ﬂuorophenyl)~l.3-dihydro-2H- 1,4-benzodiazaepin-2-one (flu-
razepam) and a pharmaceutically acceptable salt of T-chloro-1-[2-(diethylamino)ethyl]-5-(2-fluorophenyl)-1,3-dihydro-2H-
1,4-benzodiazaepin-2-one, and 7-chloro-N-methyl-5-phenyl-3H-1,4-benzodiazepin-2-amine 4-oxide (chlordiazepoxide) and a
pharmaceutically acceptable salt of 7-chloro-N-methyl-5-phenyl-3H-1,4-benzodiazepin-2-amine 4-oxide.
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AMENDED CLAIMS
[received by the International Bureau on 25 October 1993 (25.10.93);
original claims 1, 2, 5-9, 11, 12 and 14 amended;
original claims 3, 4, 10, 13, 15, 16 and 18 deleted:
remaining claims unchanged (4 pages))

1. An ophthalmic solution useful for reducing intraocular pressure
in the eye of a mammal, the solution comprising as its active ingredient one or
more gamma aminobutyric acid (GABA) agonist compounds and having the

5 active ingredient present in the concentration range of 0.1 to 5 percent weight
by volume.

2. The ophthalmic solution of Claim 1 where the composition is
adapted for administration to the eye of a mammal in the form of eye droplets.

3. Canceled.

4. Canceled.

5. The ophthalmic solution of Claim 1 where the gamma
aminobutyric acid (GABA) agonist is selected from the group consisting of:

gamma aminobutyric acid (GABA),
2 5-(aminomethyl)-3(2H)-isoxazolone (muscimol),

4,5,6,7-tetrahydroisoxazolo[5, 4-c)pyridin-3-o! (THIP) and a
pharmaceutically acceptable salt of
4,5,6,7-tetrahydroisoxazolo[5,4-c]pyridin-3-ol, piperidine-4-sulfonic acid and a
pharmaceutically acceptable salt of piperidine-4-sulfonic acid,
25 3-(2H)-isothiazolone, 5-(aminomethyl) (thiomuscimol),

7-chloro-1, 3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one
(diazepam),

7-chloro-1-[2-(diethylamino)ethyl]-5-(2-



WO 93/18762 22 PCT/US93/02402

fluorophenyl)-1,3-dihydro-2H-1, 4-benzodiazaepin-2-one (flurazepam) and a
pharmaceutically acceptabie salt of 7-chloro-1-[2-(diethylamino)ethyl}-5-
(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazaepin-2-one, and
7-chloro-N-methyl-5-phenyl-3H-1,4-benzodiazepin-2-amine 4-oxide
(chlordiazepoxide) and a pharmaceutically acceptable salt of 7-chloro-N-
methyl-5-phenyl-3H-1, 4-benzodiazepin-2-amine 4-oxide.

6. The ophthalmic solution of Claim 5 where the gamma
aminobutyric acid agonist is selected from the group consisting of gamma
aminobutyric acid (GABA) and 5-(aminomethyl)-3(2H)-isoxazolone (muscimol).

7. The ophthalmic solution of Claim 6 where the gamma
aminobutyric acid agonist is gamma aminobutyric acid (GABA).

8. The ophthalmic solution of Claim 6 where the gamma
aminobutyric acid agonist is 5-(aminomethly)-3(2H)-isoxazolone (muscimol).

9. The ophthalmic solution of Claim 8 adapted for administration to

the eye of a mammal in the form of eye droplets.

10. Canceled.

11. A method of treating animals of the mammalian species,
including humans, for the purpose of reducing intraocular pressure in the eye
of the mammal, the method of treatment comprising the steps of administering
to the mammal an ophthalmic solution which comprises as its active
ingredient one or more gamma aminobutyric acid agonist compounds and
wherein the active ingredient is present in the range of approximately 0.1 to 5

percent weight by volume.
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12. The method of treatment of Claim 11 where the solution is adapted
for administration to the eye of a mammal in the form of eye droplets.

13. Canceled.

14. A method of treating animals of the mammalian species,
including humans, for the purpose of reducing intraocular pressure in the eye
10 of the mammal, the method of treatment comprising the steps of administering
to the mammal an ophthalmic composition in the form of eye droplets which
comprises as its active ingredient one or more gamma aminobutyric acid
agonist compounds selected from a group consisting of:

gamma aminobutyric acid (GABA),

15 5-(aminomethyl)-3(2H)-isoxazolone (muscimol),

4,5,6,7-tetrahydroisoxazolo(5,4-c]pyridin-3-o0l (THIP) and a
pharmaceutically acceptabh; salt of 4,5,6,7-ttrahydroisoxazolo[5,4-clpyridin-3-
ol, piperidine-4-sulfonic acid and a pharmaceutically acceptable salt of
piperidine-4-sulfonic acid,

2 3,-(2H)-isothiazolone, 5-(aminomethyl) (thiomuscimol),

7-chloro-1,3-dihydro- 1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one
(diazepam),

7-chloro-1-[2-(diethylamino)ethyl]-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-
benzodiazaepin-'z-one (flurazepam) and a pharmaceutically acceptable salt of 7-
2 chloro-1-[2-(diethylamino)ethyl]-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-
benzodiazaepin-2-one, and

7-chloro-N-methyl-5-phenyl-3H-1, 4-benzodiazepin-2-
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amine 4-oxide (chlordiazepoxide) and a pharmaceutically acceptable salt of 7-
chloro-N-methyl-5-phenyl-3H-1, 4-benzodiazepin-2-amine 4-oxide, the
concentration of the gamma aminobutyric acid agonist in the eye droplets being

in the range of the approximately 0.1 to 5 percent weight by volume.

15. Canceled.

10 16. Canceled.

17. The method of treatment of Claim 14 where the gamma
aminobutyric acid agonist is selected from a group consisting of gamma
15 aminobutyric acid (GABA), and 5-(aminomethyl)-3(2H)-isoxazolone
(muscimol).

18. Canceled.

19. The method of treatment of Claim 17 wherein the gamma
aminobutyric acid agonist is 5-(aminomethyl)-3(2H)-isoxazolone (muscimol).
20. The method of treatment of Claim 17 where the gamma

aminobutyric acid agonist is gamma amincbutyric acid (GABA).
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STATEMENT UNDER ARTICLE 1%(1)

The presently amended claims call for an ophthalmic solution which
contains gamma aminobutyric acid (GABA) agonist compounds as active
ingredient for reducing intraocular pressure in the eye of a mammal.
Alternatively, the presently amended claims describe a method of reducing
intraocular pressure in the eye of 8 mammal by administering an ophthalmic
solution which has a GABA agonist compound as its active ingredient. The
presently amended claims do not call for systemic administration of GABA
agonist compounds for any purpose.

In contrast with the present invention the cited Andermann, et al. patent
reference describes a tissue irrigating solution which is used during eye
surgery and which contains gamma aminobutyric acid (GABA) as one of its
many ingredients. This patent reference discloses nothing about the ability of
GABA and GABA agonists to reduce intraocular pressure.

The reference by Pino Capote in the British Journal of Anaesthesia is
substantially in accordance with the general teaching in the prior art, to the
effect that if the systemic administration of such a GABA agonist as diazepam
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causes a decrease in intraocular pressure at all, such decrease is rather slight

and of short duration.

The claims as amended (claims 1, 2, 5-9, 11, 12 and 14) patentably
distinguish the present invention over the teaching of the prior art. The
canceled claims (claims 3, 4, 10, 13, 15, 16 and 18) remove any redundancies
caused by the amendments. All other claims remain unchanged.
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