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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a newly iden-
tified pharmacological treatment to treat age related dis-
eases or disorders of the posterior segment of the eye.
Specifically, the invention provides methods for restoring
or alleviating visual acuity affected by retinal vascular
diseases and choroidal vascular diseases and certain
hereditary eye diseases by topical administration of ace-
tylcholine esterase inhibitors.

BACKGROUND OF THE INVENTION

[0002] A diminished visual acuity or total loss of vision
may result from a number of eye diseases or disorders
caused by dysfunction of tissues or structures in the an-
terior region of the eye and/or posterior region of the eye.
The eye is divided anatomically into an anterior and pos-
terior segment. The anterior segment includes the cor-
nea, anterior chamber, iris and ciliary body (anterior
choroid), posterior chamber and crystalline lens. The
posterior seqment includes the retina with optic nerve ,
choroid (posterior choroid) and vitreous. Some of the ex-
amples of eye disorders resulting from the pathologic
conditions of structures in the anterior segment of the
eye are dry eye syndrome, keratitis or corneal dystrophy,
cataracts, and glaucoma. The disease or disorders of the
posterior segment of the eye in general are retinal or
choroidal vascular diseases or hereditary diseases such
as Lebers Congenital Amaurosis. The posterior portion
of the eyeball supports the retina, choroid and associated
tissues.
[0003] So far certain treatments, including the topical
application of acetylcholine esterase (AChE) inhibitor,
have been used with some success to treat ophthalmic
disorders caused by dysfunction of eye muscles in the
anterior region of the eye. Acetylcholine, when working
on the eye or other smooth muscles of the body is reg-
ulated by the natural cholinesterase enzyme which
breaks down acetylcholine and thus turns off its para-
sympathetic effect on muscles. The effect of acetylcho-
line on the muscles of the eye could be increased either
by adding an acetylcholine like drug such as pilocarpine,
or by blocking the breakdown of acetylcholine with an
AChE drug which inhibits the natural cholinesterase (e.g.,
a cholinesterase inhibitor). However, the administration
of acetylcholine (pilocarpine) results in the side effect of
nearsightedness, thus acetylcholine treatment to correct
presbyopia has not been effective.
[0004] A diminished visual activity may result due to
pathologic conditions of tissues or structures located n
the anterior segment of the eye or in the posterior region
of the eye. Age related macular degeneration (AMD) is
one of the specific diseases associated with the posterior
portion of the eyeball and is the leading cause of blind-
ness among older people. AMD results in damage to the

macula, a small circular area in the center of the retina.
Because the macular is the area which enables one to
discern small details and to read or drive, its deterioration
may bring about diminished visual acuity and even blind-
ness. The retina contains two forms of light receiving
cells, rods and cones, that change light into electrical
signals. The brain then converts these signals into the
images that we see. The macula is rich in cone cells,
which give us our central vision. People with AMD suffer
deterioration of central vision but usually retain peripheral
sight.
[0005] There are several types of AMD. The "dry" (non-
exudative) type accounts for about 90% of AMD cases.
The wet (exudative) form afflicts only about 10% of AMD
patients. However, the wet form is a more serious disease
than the dry form and is responsible for about 90% of the
instances of profound visual loss resulting from the dis-
ease. Wet AMD often starts abruptly with the develop-
ment of tiny, abnormal, leaky blood vessels termed CNVs
(chorodial new vessels), directly under the macula. In
most patients, this leads to scarring and severe central
vision loss, including distortion, blind spots, and function-
al blindness.
[0006] Signs of AMD such as drusen, which are ab-
normal yellow deposits under the retina, can be present
even in patient with normal vision. Drusen look like
specks of yellowish material under the retina. They are
deposits of extracellular material that accumulate be-
tween retinal pigment epithelium (RPE) and Bruch’s
Membrane. The RPE is a specialized cell layer that in-
gests used-up outer tips of the rod and cone cells and
provides them with essential nutrients (e.g. vitamin A de-
rivatives). Bruch’s membrane is a noncellular structure
(made mostly of collagen) that separates the RPE from
the choroidal circulation below. The choroidal circulation
provides the blood supply to the rods, cones and RPE
cells. A few small drusen normally form in the human
eye, usually after age 40. AMD, in contrast, is almost
always associated with a build-up of additional drusen.
Drusen occur in two forms. Hard drusen are small, solid
deposits that apparently do no harm when present in
small numbers. Soft drusen are larger and may have in-
distinct borders. As soft drusen build up between the RPE
and Bruch’s membrane, they lift up the RPE and force
the two layers apart.
[0007] Drusen develop long before the abnormal ves-
sels of wet AMD. Three characteristics of soft drusen are
risk factors for developing CNV: The presence of five or
more drusen deposits; drusen size greater than 63 mi-
crometers (about the thickness of a human hair); and,
the clumping of the drusen deposits. Some evidence sug-
gests soft drusen are instrumental in the spread of ab-
normal vessels, but whether they stimulate vessel growth
(angiogenesis) or simply provide space for them by lifting
up the RPE remains unclear.
[0008] Two networks of blood vessels nourish the ret-
ina, one located on the retinal surface and the other lo-
cated deep in the retina, external to Bruch’s membrane.
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The abnormal vessels of AMD originate in the lower net-
work of vessels, called the choroidal circulation. These
vessels make their way through Bruch’s membrane and
spread out under the RPE. Blood and fluids leak from
them and cause the photoreceptor cells to degenerate
and the macula to detach from the cells under it.
[0009] Slightly blurred or distorted vision is the most
common early symptom of AMD. Visual loss with dry
AMD usually progresses slowly while visual loss with wet
AMD proceeds more rapidly and may occur over days or
weeks. Patients who have wet AMD in one eye are at
increased risk of developing CNVs in the other eye. The
magnitude of the risk varies, depending on the appear-
ance of the second eye. The risk is greater in eyes with
numerous large drusen, with abnormal pigment changes
in the macula, and in patients with a history of high blood
pressure.
[0010] Presently, there are no effective treatments
available for visually disabling retinal vascular disease
or choroidal vascular disease such as diabetic retinopa-
thy and age related macular degeneration (AMD). The
therapeutic strategies for treating diminished or loss of
vision caused by the vascular eye diseases vary. Laser
photocoagulation is the first effective treatment found for
wet AMD. The laser destroys abnormal blood vessels
beneath the retinal and seals leaky areas but also de-
stroys the overlying retina. This treatment can inhibit wet
AMD’s progression, but it cannot restore lost vision and
the disease often progresses despite laser therapy. The
use of the drug Visudyne (veteporfin) is another approach
to treat AMD. This drug belongs to a class of drugs used
in photodynamic therapy (PDT), a technique in which
light-activated dyes destroy tissue. After an injection, the
light-sensitive drug tends to localize in the new choroidal
vessels. A low-intensity laser is then focused on the dye-
containing CNVs, triggering a chemical reaction that de-
stroys the abnormal vessels. The drug can stabilize vi-
sion for a time and slow retinal damage. Other PDT drugs
for AMD are currently in clinical testing. However, even
with the availability of PDT and conventional laser treat-
ment, patients with the vascular diseases of the eye still
have no known effective treatment option and remain
vulnerable to sustaining permanent damage to the retinal
cells.
[0011] The other retinal or choroidal vascular diseases
include macular cyst, macular hole, solar retinopathy, di-
abetic retinopathy, branch retinal vein occlusion.
[0012] Articles in Laval Medical 31, pages 178-182,
1961 and Annals of opthalmology 6(8), pages 829-831,
1974 disclose the use of phospholine iodide for treating
thrombosis of the central vein of the retina and flat ante-
rior chambers.
[0013] Hitherto it has not been known that a particular
regimen of the topical administration of AChE inhibitor
can arrest or alleviate the deterioration of vision associ-
ated with retinal or choroidal disorders resulting from the
pathological conditions of tissues or structures located
in the posterior region of the eye.

SUMMARY OF THE INVENTION

[0014] The present invention is defined in the claims.
[0015] In accordance with the present invention, vari-
ous eye diseases or disorders of the posterior segment
of the eye, especially those related to the retinal and
choroidal vascular diseases, are treated by topical ad-
ministration to the patient’s affected eye of an amount of
a acetylcholine esterase inhibitor in a concentration ef-
fective to increase visual acuity of the diseased eye with-
out adverse effects. Therefore, this invention provides
several advantages over prior art laser therapy based
methods employed for alleviating visual acuity in patients
suffering from an eye disease in the posterior segment
of the eye.
[0016] In a general aspect, A method of treating a hu-
man patient suffering from a retinal or choroidal vascular
disease or a hereditary retinal or choroidal disease is
provided, the method comprising topically administering
to an eye affected with disease, an amount of a acetyl-
choline esterase inhibitor containing composition suffi-
cient to provide a therapeutic benefit to alleviate the di-
minished visual acuity, wherein said diseases are defined
in the claims.
[0017] More specifically, a method of treating a human
eye disease in the posterior segement of the eye is pro-
vided which involves the step of topically administering
to an eye affected with the disease, an amount of a ace-
tylcholine esterase inhibitor containing composition suf-
ficient to provide a therapeutic benefit. The therapeutic
benefit can be complete relief or cure from the eye dis-
ease or at least preventing the affected eye tissue from
further deterioration (and stabilize the disease condition).
The therapeutic benefit can also be the alleviation of the
diminished visual acuity. The diseases in the posterior
segment of the eye that can be treated by the present
method are age related macular degeneration, macular
cyst, macular hole, solar retinopathy, diabetic retinopa-
thy, branch retinal vein occlusion and Lebers Congenital
Amaurosis.
The composition is administered at bedtime. In one em-
bodiment, the inhibitor is (2-mercaptoethyl) trimethylam-
monium iodide O,O-diethyl phosphorothioate which is
present at a concentration of 0.001% to 0.25%. The con-
centration of (2-mercaptoethyl) trimethylammonium io-
dide O,O-diethyl phosphorothioate can be 0.0075%, or
0.03%, or 0.12%. The acetylcholine esterase inhibitor is
contained in a pharmaceutically acceptable carrier buffer
solution.

BRIEF DESCRIPTION OF THE FIGURES

[0018]

Figure 1 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
wet AMD.
Figure 2 is a photograph of an angiogram of a pa-
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tient’s eye who has been diagnosed as suffering from
dry AMD.
Figure 3 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
retinal vascular ocglusions.
Figure 4 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
a macular hole.
Figure 5 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
a Branch retinal vein occlusion.
Figure 6 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
Lebers Congenital Amaurosis.
Figure 7 is a photograph of an angiogram of a pa-
tient’s eye who has been diagnosed as suffering from
solar retinopathy.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present invention provides methods for
treating eye diseases such as certain retinal or choroidal
vascular diseases and certain hereditary eye diseases
associated with the pathological state of the tissues and
structures in the posterior segment of the eye, said dis-
eases being defined in the claims. The methods use the
topical application of acetylcholine esterase inhibitors in
very low concentrations but sufficient enough to effec-
tively restore the visual acuity.
[0020] By practicing the method of the present inven-
tion, alleviation of diminished visual acuity due to, for ex-
ample, macular cyst, macular hole, solar retinopathy, di-
abetic retinopathy, branch retinal vein occlusion and
AMD can be achieved. By "restoration or alleviation of
diminished visual acuity", it is meant that any significant
improvement in vision of a patient suffering from blind-
ness or poor vision.
[0021] These diseases in human patients are usually
diagnosed by opthalmologistis or other physicians famil-
iar with etiology of eye, by means of special photography
of the retina. In a typical diagnostic procedure, flourecein
angiography" the physician injects a fluorescein vegeta-
ble- base dye into a patient’s blood. The patient’s pupil
is also dilated by administering pupil dilating drugs (my-
driatic) to the eye. The physician then takes a series of
photographs of the retina, using a light source at a par-
ticular excitation wavelength so that it causes any leak-
age of fluid of the drug from the patient’s retinal and
choroidal vasculature to emit fluorescent light at a differ-
ent wavelength. The physician then analyzes the series
of photographs of the retina to determine the presence
and concentration of leakage. If present at abnormal lev-
els as determined a physician skilled in this area, these
abnormal levels of fluorescent leakage indicate the pres-
ence or onset of a particular retinal or choroid vascular
disease.
[0022] By practicing the method of the present inven-
tion, the disease condition of the yea is at least stabilized

without further deterioration of the tissues.
[0023] The structure, cellular anatomy physiology, bi-
ochemistry and other details of the eye are provided in
various ophthalmological and medical school texts that
focus specifically on the eye and diseases of the eye e.g.
Dwanes Textbook of Ophthalmology, the American
Academy of Ophthalmology Clinical Science Course,
etc. The practicing physicians in this art can readily de-
termine anatomical structures of a normal and diseased
human eye whether the disease be in the anterior or pos-
terior region of the eye ball. Once a human patient is
diagnosed as suffering from a disease such as those
described in the above paragraph, an amount of a ace-
tylcholine esterase inhibitor containing composition suf-
ficient to provide a therapeutic benefit is administered.
[0024] Acetylcholine esterase inhibitors are known to
one skilled in the art. There are at least two AChE inhibitor
drugs currently approved for clinical use on the eye in
the United States. They are (2-mercaptoethyl) trimethy-
lammonium iodide O,O-diethyl phosphorothioate sold as
PHOSPOHLINE IODIDE® (Wyeth-Ayerst, Philadelphia,
PA), and physostigmine (also known as eserine) sold as
ANTILIRIUM® (Forest Pharmaceuticals, St. Louis, MO).
PHOSPHOLINE IODIDE is dispensed as eyedrops at a
desired potency. PHOSPHOLINE IODIDE of various
concentrations, such as for example 0.25%, 0.125%,
0.06% and 0.03% and a pharmaceutically acceptable
sterile diluent to dilute the concentrated form of this drug
are commercially available. PHOSPHOLINE IODIDE is
currently used for glaucoma and accommodative es-
otropia. As such, PHOSPHOLINE IODIDE is not a pre-
ferred drug even to treat glaucoma and accommodative
esotropia because of many adverse side effects caused
by this drug when it is used in the current regimen of
multiple times a day at high concentrations. Some of the
side effects known to be caused by the currently recom-
mended doses of this drug (for glaucoma at 0.12 and
0.25 BID) are iris cysts, cataract formation especially an-
terior subcapsular, posterior synechiae and elevated in-
traocular pressure.
[0025] In the new method, the cholinesterase inhibitor,
such as phospholine iodide, administered in concentra-
tions many fold more dilute than currently available phar-
macological preparations, applied to the eye before sleep
will achieve alleviation of the deteriorated or deteriorating
vision with none of the unacceptable side effects of the
usual pharmacological preparations and without the loss
of peripheral vision. The effect of one administration of
the inhibitor can last for many days. The present invention
shows that the effective concentration of AChE inhibitor
in the composition to treat diseases associated with the
posterior region of the eye can be very low (for example,
as low as at least 0.001% to 0.0075% of PHOSPHOLINE
IODIDE) to be effective. The invention discloses that
such a concentration is extremely useful medically. Spe-
cifically, this lower dose range is especially useful in pro-
viding eye drugs that will contain a concentration of AChE
inhibitor that is low enough to be both safe and effective.
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For example, application of a drop of 0.03% PHOSPHO-
LINE IODIDE followed by a drop of suitable diluent (e.g.,
artificial tear) is not incompatible with the drug.
[0026] The composition administered to the eye
should have a pharmaceutically acceptable carrier and
a selected AChE inhibitor suspended or dissolved in the
carrier. The concentration of AChE inhibitor in the com-
position administered to the eye and the method of ad-
ministration of the composition in accordance with this
invention depends on the type of AChE inhibitor contain-
ing composition used for therapy. For example, preferred
concentrations of PHOSPHOLINE IODIDE in the PHOS-
PHOLINE IODIDE containing composition are from
0.25% to 0.001%. More preferred PHOSPHOLINE IO-
DIDE concentrations are from 0.15% to 0.005%. Most
preferred PHOSPHOLINE IODIDE concentrations are
0.12%, 0.03% and 0.0075%. It is preferred to apply
PHOSPHOLINE IODIDE topically to the eyes in the form
of eyedrops. Although it is preferred that these solutions
with various concentrations of PHOSPHOLINE IODIDE
are stored in a refrigerator, they an be stored at room
temperature for about two months or even beyond two
months without losing their efficacy to restore near vision
in presbyopic patients.
[0027] A solution containing chlorobutanol (0.55%),
mannitol (1.2%) boric acid (0.6%) and exsiccated sodium
phosphate (0.026%) can be used as a carrier solution
and/or as a diluent for PHOSPHOLINE IODIDE. While
this solution is presently sold as a diluent in the kit con-
taining PHOSPHOLINE IODIDE, other pharmaceutically
acceptable carriers or excipients that are known to en-
hance membrane permeability and cellular uptake of the
drug can be used as diluents with or without modification
for application to the eye. Such carriers are known to one
skilled in the art.
[0028] In a preferred embodiment of the invention, the
AChE inhibitor is administered at bedtime. A single top-
ical application of a given AChE inhibitor at bedtime can
enhance visual acuity in the phakic emmetropic patients
as well as in pseudophakic patients for a few days. For
example, application of one to two drops of PHOSPHO-
LINE IODIDE of a selected concentration at bedtime can
alleviate the diminished vision of the patients for at least
five days. Preferably, the following steps are followed
every time AChE inhibitor is applied to the patient. The
first step is to read for about 30 minutes. The second step
is to administer an AChE inhibitor of a selected concen-
tration. The third step is to sleep. Without wishing to be
bound by any theory or explanation, it is believed that
the reading for about 30 minutes preconditions eye mus-
cles and visual pathway to respond better to the AChE
inhibitor treatments. It takes about 6 to 8 hours of sleep
to notice the restoration. If one is awaken in the middle
of sleep, the individual may notice partial effect but after
6 to 8 hours of sleep the effect will be maximized. By the
term "bedtime" it is meant that the time when the patient
goes to sleep for about 6 to 8 hours, regardless of whether
it is during the day or night time. The composition is ad-

ministered at bedtime, i.e., it is administered just before
the patient goes to sleep for 6 to 8 hours.
[0029] AChE inhibitor can be administered to the eye
with the disease. It should be noted that the method of
this invention can be successfully used to treat dimin-
ished visual acuity in phakic as well as pseudophakic
patients. The method can also enhance visual acuity of
an individual who has no iris. Of particular interest is that
this method can be successfully used to treat patients
with artificial and rigid intraocular lenses (IOL’s). IOL’s
are inserted at the time of cataract surgery and in refrac-
tive procedures to make an individual emmetropic by
clear lens extraction. Further, it should be noted that the
diminished visual acuity can occasionally be alleviated
also in contralateral eye (or untreated eye) to some de-
gree.
[0030] Accordingly, by practicing the present inven-
tion, one can achieve a definite, measurable gain in visual
acuity in patients with retinal vascular or choroidal vas-
cular disease or other known diseases of posterior seg-
ment of the eye when administered with the acetylcho-
linesterase inhibitor, in the dilution and the manner out-
lined above. Increase in visual acuity can be measured
by techniques well known to those skilled in the art. Al-
though the mechanism of action is unknown, it is believed
that a suitable dose of AChE inhibitor administered at
bedtime may allow the eye to accumulate sufficient stock-
piles of acetylcholine by inhibiting acetylcholine esterase
activity in the eye and strengthen the eye muscles leading
to the normal perfusion of the blood to the posterior region
of the eyeball particularly choroid blood vessels. Retinal
and choroidal function and health are dependant on nor-
mal perfusion of these tissues.

EXAMPLE

[0031] The example below is carried out using stand-
ard drug administration techniques, that are well known
and routine to those of skill in the art, except where oth-
erwise described in detail. The example is illustrative.
This example illustrates the alleviation of diminished vis-
ual acuity in humans suffering from diseases or disorders
of the posterior segment of the eye by topical adminis-
tration of an AChE inhibitor to the eye.

Treatment of patients with Disorders in the Posterior 
Region of the Eye.

[0032] Twenty nine patients (34 eyes) were studied
with ages 42 to 92. Etiology varied from diseases of the
choroidal vasculature such as dry AMD and wet AMD,
macular hole , Solar Retinopathy, Lebers Congential
Amaurosis and retinal vascular diseases such as Diabet-
ic Retinopathy with Maculopathy, and Retinal Vascular
Occlusion. All of the patients studied showed restoration
of vision. Patients included both phakic and pseudopha-
kic. Medications were applied similarly at bedtime after
about 20 minutes of reading once a week. Patients mon-
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itored their visions and if there was a regression of vision
midweek, the dose was made twice weekly. A drop of
PHOSPHOLINE IODIDE at a concentration of 0.03%
with or without a drop of an artificial tear as a diluent was
the regimen. Two patients stopped their medications and
lost the effect (patient 5 and 9). One patients began using
the medication in the morning and likewise lost the effect
( patient 12). Another patient (patient 14) administered
the drug at dinner time and lost the effect. These four
patients had their visions restored on restarting the med-
ications at bedtime after reading for about 20 minutes.
The vision restoration is immediate and generally noticed
on the first day or week of treatment. The medication was
given unilaterally, that is to the diseased or more dis-
eased eye. Most patients showed a contriction of the pupil
in both eyes although the medication is given in only one
eye. Pupil constriction is not necessary for vision im-
provement, as seen in patient 29 who is aniridic (no iris).
Occasionally, patients noticed an improvement of vision
also in the opposite or contralateral eye. That is, patients
with bilateral disease, when the poorer of the two eyes
is treated, the untreated better eye can show an effect
of vision improvement. All patients were given pre treat-
ment comprehensive examinations and had documented
retinal and/or choroidal vascular disease by flourescein
angiography.

Patient 1: This patient was pseudophakic and diag-
nosed as suffering from wet AMD . Prevision was
counting fingers ( CF) , pinhole vision no help
(PHNH). At one foot, vision was 1’/400. On day one,
vision improved to 1’/ 100 or to 3’/400. At one week
vision was 6’/400 and at two weeks 20’/300. At 8
weeks, distant vision was 20/400, 20/300 and near
vision 20/70. At 3 months vision was 20/200-1.

Patient 2: This patient was pseudophakic and diag-
nosed as suffering from dry AMD. Prevision 20/40-2
PHNH. At one week 20/30 ph 20/25. At 8 weeks vi-
sion was 20/30-

Patient 3: This patient was pseudophakic and diag-
nosed as suffering from retinal vascular occlusions.
Prevision CF PHNH 3’/300. At one week vision im-
proved to 3’/70. At week two vision was 3’/25 or 6’/
400 and near vision 20/70.

Patient 4: This patient was pseudophakic and diag-
nosed as suffering from dry AMD. Prevision 20/70-
near vision 20/40. At one week vision improved to
20/50-1 near vision 20 /25. At two weeks vision was
20/40-. At 4 weeks vision was 20/40-2, near vision
20/25.

Patient 5: This patient was pseudophakic and diag-
nosed as suffering from dry AMD and preretinal fi-
brosis. Prevision was 20/50 -2. At one week vision
was 20/40 PH 20/30- and at two week 20/30. At 8

weeks vision remains 20/30. At 3 months BK has
stopped medusa for 10 days and vision was 20/40-3.

Patient 6: This patient was pseudophakic and diag-
nosed as suffering from dry AMD s/p laser for wet
AMD. Prevision was 20/25+2. At one week vision
20/20-1. At week three vision was 20/20-1.

Patient 7: This patient was pseudophakic and diag-
nosed as suffering from early or pre AMD. Prevision
was 20/30 +2. At one week vision was 20/25+1 and
at two week 20/20. At week four vision was 20/15-1.
At three months vision was 20/20-1, near vision
20/20.

Patient 8: This patient was phakic and diagnosed as
suffering from dry AMD. Prevision was 20/25. At one
week vision was 20/20. At week two vision was
20/15-1.

Patient 9: This patient was pseudophakic and diag-
nosed as suffering from dry AMD. Prevision was CF
PHNH. At one week vision was 20/200. At two weeks
CF the patient stopped taking medications. At week
three on medications vision returned to 20/200. The
patient admits to a marked improvement of periph-
eral. At six weeks vision was 20/200 and near vision
20/50.

Patient 10: This patient was phakic and diagnosed
as suffering from macular holes both eyes. Best vi-
sion was right eye 20/100 PH 20/100+1, near 20/70,
left eye 20/100-1 PHNH., near 20/70. At one week
right 20/70-near 20/30, left 20/70-1 near 20/70. At
three months vision was 20/70-2 near uncorrected
20/50-right (last drop right was one week), left was
20/70-1 with a near uncorrected 20/30 (last drop was
last night). Binocular near vision was 20/25- and pa-
tient is reading for the first time five years+.

Patient 11: This patient was pseudophakic and di-
agnosed as suffering from diabetic retinopathy with
maculopathy. Prevision was 20/70 PHNH near
20/50. At one week no effect. At two weeks vision
20/40-1 near 20/25. At six weeks vision remained
stable at 20/40-1T.

Patient 12: This patient was pseudophakic and di-
agnosed as suffering from dry AMD. Prevision was
CF PHNH or 1’/400. At one week vision was 3/400,
two weeks 6’/400 and at three weeks 20/300. For
the next four weeks the patient began using drops
in the am. At 8 weeks vision was CF PHNH , 1/400’
snf and at 9 weeks 3/400. At 11 weeks vision was 6
feet/200.

Patient 13: This patient was pseudophakic and di-
agnosed as suffering from dry AMD. Prevision was
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20/100-1 PHNH near vision was 20/40-. At week one
vision was 20/50-1 and near vision 20/25.

Patient 14: This patient was pseudophakic and di-
agnosed as suffering from dry AMD. Prevision was
20/100 PHNH. At one week vision was 20/50. At two
weeks, vision was 20/40-3. The patient began using
drops at dinner time and lost effect although pupil
was constricted at week four.

Patient 15: This patient was pseudophakic and di-
agnosed as suffering from wet AMD left eye and dry
AMD right. Prevision was 20/40+ PHNH right and
CF PHNH 1’/400 left. At week one, vision was 1/100-
with noticeable increase in peripheral vision. The pa-
tient could read the time on his watch with the left
eye. At week two, vision was 20/400+ . (left eye) right
eye at week one, vision was 20/30+1 and at week
two, vision 20/20-.

Patient 16: This patient was pseudophakic and di-
agnosed as suffering from dry AMD right and wet
AMD left. Prevision was 20/25- PHNH right and
20/200 PHNH. At one week vision was 20/20-2 right
and 20/100 left. At one month vision was 20/20-2
and 20/200 left.

Patient 17: This patient was phakic and diagnosed
as suffering from solar retinopathy from staring into
the sun. Prevision was 20/30+ PHNH. At one week
vision was 20/25. At three weeks vision was 20/25
(no eye drops for 8 days).

Patient 18: This patient was pseudophakic and di-
agnosed as suffering from BRVO (Branch Retinal
Vein Occlusion). Prevision was 20/400 PHNH. At
one week vision was 20/200 and at week two vision
was 20/100-. Even at week one, patient noticed a
marked increase in vision. At week two, vision was
20/100 (slow) near vision 20/70.

Patient 19: This patient was phakic and diagnosed
as suffering from mild dry AMD right < left. Prevision
was 20/20-1 right 20/25-3 PHNH left. At one week
left remained at 20/25-3 but at two weeks vision was
20/20-1 left.

Patient 20: This patient was pseudophakic and di-
agnosed as suffering from dry AMD right < left. Pre-
vision was 20/25-1,+1 right and 20/25-3 left, PHNH.
At one week left eye was 20/25 and as strong as the
right eye. At week two vision was 20/20-1 and strong-
er than the right. At four weeks both eyes were treat-
ed and vision was 20/20 right 20/20 left.

Patient 21: This patient was phakic and diagnosed
as suffering from Lebers Congenital Amaurosis. Pre-
vision was 20/CF or 6’/400 PHNH right, LP (light per-

ception) left. At one week s vision was 6’/100 right
and HM (hand motion). At week two, vision improved
to 20/400 right, HM left. At week three, vision im-
proved to 20/200 -1 right, and remained at HM left.
At six weeks vision was 20/200 with a near vision
20/70.

Patient 22: This patient was phakic and diagnosed
as suffering from diabetic retinopathy. Prevision was
20/200right and 20/200 slow left eye PHNH. The
weaker of the two eyes or left eye was treated. At
one week vision was 20/200 right 20/100-1 left. At
week three both eyes were treated and vision was
20/100 right, 20/100 left.

Patient 23: This patient was pseudophakic and di-
agnosed as suffering from AMD and is status post
visudyne laser. Prevision was HM hand motion. On
the first day vision was 1’/400 and at one week 1’/
100 and he reports a significant improvement of pe-
ripheral vision. At week three vision was 8’/400.

Patient 24: This patient was pseudophakic and di-
agnosed as suffering from dry AMD with prevision
20/40+PHNH. At two weeks vision was 20/25. At two
months the patient stopped meds and vision was
20/40. At 10 weeks vision returned to 20/25.

Patient 25: This patient was pseudophakic and di-
agnosed as suffering from dry AMD and occult wet
AMD with prevision of 20/30+ PHNH. At one day
vision was 20/20- and this has remained through 2
months.

Patient 26: This patient was pseudophakic and di-
agnosed as suffering from dry AMD with prevision
of 20/30-1 +3 PHNH. At one day vision was 20/20-2
+3.

Patient 27: This patient was pseudophakic and di-
agnosed as suffering from pre retinal fibrosis with a
prevision 20/40- PHNH. At one day vision was
20/40+ and at one week 20/25-2.

Patient 28: This patient was phakic and diagnosed
as suffering from macular hole right eye and mild dry
AMD and early cataract left. Previson was CF 10/400
PHNH with near 20/400+ right and 20/30 PHNH.
Near 20/25 left. Medication was applied to the right
only. At day one vision was 20/400 right with near
vision 20/100 in the right eye. The left eye improved
to 20/20- at distance and 20/20 at near.

Patient 29: This patient was pseudophakic and di-
agnosed as suffering from dry AMD right <left. The
left eye has aniridia (NO IRIS). Prevision was
20/30-1 PHNH no help right eye and 20/100- PH
20/70-1 left eye and a near vision of 20/70 left. The
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left eye was treated first initially. At one week vision
was 20/70- and at 4-wks 20/70. Both eyes were treat-
ed and at two months vision was 20/25 right and
20/50 left. Near vision left improved to 20/30.

Claims

1. Use of an acetylcholine esterase inhibitor for the
preparation of a pharmaceutical composition for the
treatment of hereditary retinal or choroidal disease.

2. Use of an acetylcholine esterase inhibitor for the
preparation of a pharmaceutical composition for the
treatment of a human eye disease, wherein the eye
disease is age related macular degeneration, mac-
ular cyst, macular hole, solar retinopathy, diabetic
retinopathy, branch retinal vein occlusion or Lebers
Congenital Amaurosis.

3. The use of claim 1 or 2, wherein said inhibitor is (2-
mercaptoethyl) trimethylammonium iodide O,O-die-
thyl phosphorothioate.

4. The use of claim 3, wherein said (2-mercaptoethyl)
trimethylammonium iodide O,O-diethyl phospho-
rothioate is present at a concentration of 0.001% to
0.25%.

5. The use of any one of claims 1 to 4, wherein the
acetylcholine esterase inhibitor is contained in a
pharmaceutically acceptable carrier buffer solution.

6. The use of any one of claims 3 to 5, wherein said (2-
mercaptoethyl) trimethylammonium iodide O,O-die-
thyl phosphorothioate is present at a concentration
of 0.001 %.

7. The use of any one of claims 3 to 5, wherein the
concentration of (2-mercaptoethyl) trimethylammo-
nium iodide O,O-diethyl phosphorothioate is about
0.0075%.

8. The use of any one of claims 3 to 5, wherein the
concentration of (2-mercaptoethyl) trimethylammo-
nium iodide O,O-diethyl phosphorothioate is about
0.03%.

9. The use of any one of claims 3 to 5, wherein the
concentration of (2-mercaptoethyl) trimethylammo-
nium iodide O,O-diethyl phosphorothioate is about
0.12%.

10. The use of any one of claims 1 to 9, wherein the
composition is administered at bedtime.

11. The use of any one of claims 3 to 10, wherein (2-
mercaptoethyl) trimethylammonium iodide O,O-die-

thyl phosphorothioate is contained in pharmaceuti-
cally acceptable carrier buffer solution.

12. Use of (2-mercaptoethyl) trimethylammonium iodide
O,O-diethyl phosphorothioate for the preparation of
a pharmaceutical composition for the treatment of a
disease or disorder of the posterior region of the eye,
wherein the composition has (2-mercaptoethyl) tri-
methylammonium iodide O,O-diethyl phospho-
rothioate content of about 0.03% and wherein said
composition is administered at bedtime.

13. The use of claim 12, wherein the disease or disorder
of the posterior region of the eye is age related mac-
ular degeneration, macular cyst, macular hole, solar
retinopathy, diabetic retinopathy, branch retinal vein
occlusion, or Lebers Congenital Amaurosis.

Patentansprüche

1. Verwendung eines Acetylcholin-Esterase-Inhibitors
für die Herstellung einer pharmazeutischen Zusam-
mensetzung für die Behandlung erblicher Netzhaut-
oder Aderhaut-Erkrankung.

2. Verwendung eines Acetylcholin-Esterase-Inhibitors
für die Herstellung einer pharmazeutischen Zusam-
mensetzung für die Behandlung einer menschlichen
Augenerkrankung, wobei die Augenerkrankung al-
tersabhängige Makuladegeneration, Makulazyste,
Makulaloch, solare Retinopathie, diabetische Reti-
nopathie, retinaler Venenastverschluss, oder Le-
bers kongenitale Amaurosis ist.

3. Verwendung nach Anspruch 1 oder 2, wobei der In-
hibitor (2-Mercaptoethyl)-trimethylammonium-iodid-
O,O-diethyl-phosphorothioat ist.

4. Verwendung nach Anspruch 3, wobei das (2-Mer-
captoethyl)-trimethylammonium-iodid-O,O-diethyl-
phosphorothioat in einer Konzentration von 0,001 %
bis 0,25% vorliegt.

5. Verwendung nach einem der Ansprüche 1 bis 4, wo-
bei der Acethylcholin-Esterase-Inhibitor in einer
pharmazeutisch verträglichen Trägerpufferlösung
enthalten ist.

6. Verwendung nach einem der Ansprüche 3 bis 5, wo-
bei das (2-Mercaptoethyl)-trimethylammonium-
iodid-O,O-diethyl-phosphorothioat in einer Konzen-
tration von 0,001 % vorliegt.

7. Verwendung nach einem der Ansprüche 3 bis 5, wo-
bei die Konzentration von (2-Mercaptoethyl)-trime-
thylammonium- iodid- O,O- diethyl- phosphorothioat
etwa 0,0075% ist.
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8. Verwendung nach einem der Ansprüche 3 bis 5, wo-
bei die Konzentration von (2-Mercaptoethyl)-trime-
thylammonium- iodid- O,O- diethyl- phosphorothioat
etwa 0,03% ist.

9. Verwendung nach einem der Ansprüche 3 bis 5, wo-
bei die Konzentration von (2-Mercaptoethyl)-trime-
thylammonium- iodid- O,O- diethyl- phosphorothioat
etwa 0,12% ist.

10. Verwendung nach einem der Ansprüche 1 bis 9, wo-
bei die Zusammensetzung zur Schlafenszeit verab-
reicht wird.

11. Verwendung nach einem der Ansprüche 3 bis 10,
wobei (2-Mercaptoethyl)-trimethylammonium-iodid-
O,O-diethyl-phosphorothioat in einer pharmazeu-
tisch verträglichen Trägerpufferlösung enthalten ist.

12. Verwendung von (2-Mercaptoethyl)-trimethylam-
monium-iodid-O,O-diethyl-phosphorothioat zur Her-
stellung einer pharmazeutischen Zusammenset-
zung für die Behandlung einer Erkrankung oder Stö-
rung der hinteren Region des Auges, wobei die Zu-
sammensetzung einen Gehalt von (2-Mercaptoe-
thyl)-trimethylammonium- iodid- O, O- diethyl- phos-
phorothioat von etwa 0,03% aufweist und wobei die
Zusammensetzung zur Schlafenszeit verabreicht
wird.

13. Verwendung nach Anspruch 12, wobei die Erkran-
kung oder Störung der hinteren Region des Auges
altersabhängige Makuladegeneration, Makulazy-
ste, Makulaloch, solare Retinopathie, diabetische
Retinopathie, retinaler Venenastverschluss, oder
Lebers kongenitale Amaurosis ist.

Revendications

1. Utilisation d’un inhibiteur de l’acétylcholine estérase
pour la préparation d’une composition pharmaceu-
tique pour le traitement d’une maladie héréditaire de
la rétine ou de la choroïde.

2. Utilisation d’un inhibiteur de l’acétylcholine estérase
pour la préparation d’une composition pharmaceu-
tique pour le traitement d’une maladie de l’oeil hu-
main, la maladie de l’oeil étant une dégénération ma-
culaire liée à l’âge, un kyste maculaire, une lésion
maculaire, une rétinopathie solaire, une rétinopathie
diabétique, une occlusion de branche veineuse ré-
tinienne, ou une Amaurose congénitale de Lebers.

3. Utilisation selon la revendication 1 ou 2, dans laquel-
le ledit inhibiteur est le iodure de (2-mercaptoéthyl)
triméthylammonium O,O-diéthyl phosphorothioate.

4. Utilisation selon la revendication 3, dans laquelle le-
dit iodure de (2-mercaptoéthyl)triméthylammonium
O,O-diéthyl phosphorothioate est présent à une con-
centration de 0,001% à 0,25%.

5. Utilisation sleon l’une quelconque des revendica-
tions 1 à 4, dans laquelle l’inhibiteur de l’acétylcho-
line estérase est contenu dans une solution tampon
support pharmaceutiquement acceptable.

6. Utilisation selon l’une quelconque des revendica-
tions 3 à 5, dans laquelle ledit iodure de (2-mercap-
toéthyl)triméthylammonium O,O-diéthyl phosphoro-
thioate est présent à une concentration de 0,001 %.

7. Utilisation selon l’une quelconque des revendica-
tions 3 à 5, dans laquelle la concentration en iodure
de (2-mercaptoéthyl)triméthylammonium O,O-dié-
thyl phosphorothioate est environ 0,0075%.

8. Utilisation selon l’une quelconque des revendica-
tions 3 à 5, dans laquelle la concentration en iodure
de (2-mercaptoéthyl)triméthylammonium O,O-dié-
thyl phosphorothioate est environ 0,03%.

9. Utilisation selon l’une quelconque des revendica-
tions 3 à 5, dans laquelle la concentration en iodure
de (2-mercaptoéthyl)triméthylammonium O,O-dié-
thyl phosphorothioate est environ 0,12%.

10. Utilisation selon l’une quelconque des revendica-
tions 1 à 9, dans laquelle la composition est admi-
nistrée à l’heure du coucher.

11. Utilisation selon l’une quelconque des revendica-
tions 3 à 10, dans laquelle le iodure de (2-mercap-
toéthyl)triméthylammonium O,O-diéthyl phosphoro-
thioate est contenu dans une solution tampon sup-
port pharmaceutiquement acceptable.

12. Utilisation de iodure de (2-mercaptoéthyl)triméthy-
lammonium O,O-diéthyl phosphorothioate pour la
préparation d’une composition pharmaceutique
pour le traitement d’une maladie ou d’un désordre
de la région postérieure de l’oeil, dans laquelle la
composition a une teneur en iodure de (2-mercap-
toéthyl)triméthylammonium O,O-diéthyl phosphoro-
thioate d’environ 0,3% et dans laquelle ladite com-
position est administrée à l’heure du coucher.

13. Utilisation selon la revendication 12, dans laquelle
la maladie ou le désordre de la région postérieure
de l’oeil est une dégénération maculaire liée à l’âge,
un kyste maculaire, une lésion maculaire, une réti-
nopathie solaire, une rétinopathie diabétique, une
occlusion de branche veineuse rétinienne, ou une
Amaurose congénitale de Lebers.
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