0 02/076242 Al

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
3 October 2002 (03.10.2002)

A 0 0 OO

(10) International Publication Number

WO 02/076242 Al

(51) International Patent Classification’: A23L 1/303,
1/304, A61K 31/375, 31/355, 31/07, 33/30, 33/34

(21) International Application Number: PCT/US02/08451
(22) International Filing Date: 19 March 2002 (19.03.2002)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

09/816,284 23 March 2001 (23.03.2001) US

(71) Applicant: BAUSCH & LOMB INCORPORATED
[US/US]; One Bausch & Lomb Place, Rochester, NC
14604-2701 (US).

(72) Inventors: BARTELS, Stephen, Paul;, 16 Silco Hills,

Pittsford, NY 14534 (US). BAUSTIAN, Cara, Larraine;

4 Woods Road, Palisades, NY 10964 (US). SOUER-

WINE, David, A.; Ten Pointes at Stonetown, 6 Mill Lane,

Pittsford, NY 14534 (US). BUNCE, George, Edwin; 1416

Highland Circle, Blacksburg, VA 24060 (US). ELLEN-

BOGEN, Leon; 16 Morris Drive, New City, NY 10956

(US). FERRIS, Federick, L., III; 5129 Northern Fences

Lane, Columbia, Maryland 21044 (US). KINOSHITA,

Jin; 44269 Club House Drive, El Macero, CA 95618 (US).

SMITH, James, Cecil, Jr.; 6916 Pine Valley Drive, Glenn
Dale, MD 20769 (US).
(74) Agents: VACCA, Rita, D. et al.; Bausch & Lomb In-
corporated, One Bausch & Lomb Place, Rochester, NY
14604-2701 (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, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, ™™, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): Buropean patent (AT, BE,
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE, TR).

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: NUTRITIONAL SUPPLEMENT TO TREAT MACULAR DEGENERATION

(57) Abstract: A nutritional or dietary supplement composition that strengthens and promotes retinal health through the prevention,
stabilization, reversal and/or treatment of visual acuity loss by reducing the risk of developing late stage or advanced age-related
macular degeneration in persons with early age-related macular degeneration. The nutritional or dietary supplement composition
may likewise reduce the risk of vision loss associated with the development of cataracts. The essential ingredients of the nutritional
or dietary supplement composition are vitamin C, vitamin E, beta-carotene, zinc and copper. The essential ingredients are preferably
provided in a tablet form suitable for oral ingestion. Preferably the composition is taken in the form of one or two tablets taken twice

daily.



WO 02/076242 PCT/US02/08451

NUTRITIONAL SUPPLEMENT
TO TREAT MACULAR DEGENERATION

The U.S. Government has a paid-up license in this invention and the
right in limited circumstances to require the patent owner to license others on
reasonable terms as provided for by the terms of the Cooperative Research
and Development Agreement (CRADA) awarded by the National Institutes of

Health, Alcohol, Drug Abuse and Mental Health Administration.

Field of the Invention:

The present invention relates to a nutritional or dietary supplement
composition that strengthens and promotes retinal health through the
prevention, stabilization, reversal and/or treatment of visual acuity loss in
people with particular ocular diseases. More specifically, the present
invention relates to an antioxidant and high-dosage zinc nutritional or dietary
supplement composition that decreases visual acuity loss by reducing the
risk of developing late stage or advanced age-related macular degeneration
in persons with early age-related macular degeneration. The subject
composition may likewise reduce the risk of vision loss associated with the

development of cataracts.
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Background of the Invention:

Macular degeneration associated with age and drusen is the leading
cause of severe visual acuity loss in the United States and Western Europe
in persons aged 55 years old or older. Age-related macular degeneration
(AMD) is a collection of clinically recognizable ocular findings that can lead
to blindness. The findings include drusen, retinal pigment epithelial (RPE)
disturbance — including pigment clumping and/or dropout, RPE detachment,
geographic atrophy, subretinal neovascularization and disciform scar. Not
all these manifestations are needed for AMD to be considered present. The
prevalence of persons with ophthalmoscopically or photographically
identifiable drusen increases with age, and most definitions of AMD include
drusen as a requisite. However, drusen alone do not seem to be directly
associated with vision loss. [t is rather, the association of drusen with the
vision-threatening lesions of AMD, i.e., geographic atrophy, RPE detachment
and subretinal neovascularization, that has led to their inclusion in the
definition of AMD. Although recent studies have demonstrated the benefit of
laser photocoagulation in those individuals with macular degeneration who
develop acute, extrafoveal choroidal neovascularization, no treatment has
been shown to be of benefit to the majority of people who have AMD. The

cause of macular degeneration is unknown.
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Recently, attention has been focused on the possible involvement of
various minerals in retinal disease. Zinc has received particular notice in
this regard due to the observation of high concentrations of zinc in ocular
tissues, particularly the retina, pigment epithelium and choroid. Zinc is an
important micronutrient that plays an essential role in human growth and
function. Zinc is necessary for the activity of over a hundred enzymes,
including carbonic anhydrase, superoxide dismutase and alkaline
phosphatase. Zinc acts as a cofactor for numerous metalloenzymes,
including retinol dehydrogenase and catalase. Zinc also is a cofactor in the
synthesis of extracellular matrix molecules, is essential for cell membrane
stability, is needed for normal immune function, is associated with melanin
and is taken up in a facilitated manner by the retinal pigment epithelium.
Despite the evidence supporting the notion that zinc must be essential to the
metabolism of the retinochoroidal complex, relatively little is known of its role
in the maintenance of normal eye function.

Toxicity from free radicals and oxidizers has also generated
significant interest with regard to macular degeneration and the progression
thereof. Circumstantial evidence indicates that protection against
phototoxicity and oxidizers, such as would be provided by antioxidants, could
slow the onset and progression of age-related macular degeneration as well
as cataracts. If a treatment modality could slow down the progression of

macular degeneration and/or cataracts, it would have a tremendous impact
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on the number of individuals who suffer from such problems due to the fact

that such problems generally occur at significantly more advanced ages.
Accordingly, a need still exists in the art to provide methods and

compositions for the treatment of macular degeneration and/or cataracts in

the absence of surgery.

Summary of the Invention:

The present invention is a nutritional or dietary supplement
composition for administration to humans or other animals that strengthens
and promotes retinal health through the prevention, stabilization, reversal
and/or treatment of visual acuity loss in people with particular ocular
diseases. The present nutritional or dietary supplement composition may
also be administered to prevent, stabilize, reverse and/or treat cataract
development. The present nutritional or dietary supplement composition
preferably comprises an effective amount of specific antioxidants and high-
dosage zinc to decrease visual acuity loss. Visual acuity loss is decreased
through the use of the present composition by reducing the risk of
developing late stage or advanced age-related macular
degeneration in persons with early age-related macular degeneration. The
present composition may likewise reduce the risk of visual acuity loss

associated with the development of cataracts.
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The present invention likewise provides a method of treating a human
or other animal by administering a nutritional or dietary supplement
composition comprising an effective amount of specific antioxidants and
high-dosage zinc to decrease visual acuity loss. The practice of this
invention involves supplementing the diet of humans or animals by oral,
intraperitoneal, intravenous, subcutaneous, transcutaneous or intramuscular
routes of administration with the subject antioxidant and high-dosage zinc
formulation.

The present invention likewise provides a method of manufacturing a
nutritional or dietary supplement composition comprising an effective amount
of specific antioxidants and high-dosage zinc to decrease visual acuity loss.

Accordingly, it is an object of the present invention to provide a
nutritional or dietary supplement composition effective in the prevention,
stabilization, reversal and/or treatment of macular degeneration and/or visual
acuity loss.

Another object of the present invention is to provide a safe nutritional
or dietary supplement composition for the prevention, stabilization, reversal
and/or treatment of macular degeneration and/or visual acuity loss.

Another object of the present invention is to provide an effective
method of preventing, stabilizing, reversing and/or treating macular

degeneration and/or visual acuity loss.
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Another object of the present invention is to provide a safe method of
preventing, stabilizing, reversing and/or treating macular degeneration
and/or visual acuity loss.

Another object of the present invention is to provide a method of
manufacturing a safe nutritional or dietary supplement composition for the
prevention, stabilization, reversal and/or treatment of macular degeneration
and/or visual acuity loss.

Still another object of the present invention is to provide a method of
manufacturing a nutritional or dietary supplement composition effective in the
prevention, stabilization, reversal and/or treatment of macular degeneration
and/ or visual acuity loss.

These and other objectives and advantages of the present invention,
some of which are specifically described and others that are not, will become

apparent from the detailed description and claims that follow.

Detailed Description:

The following detailed description is provided to enable any person
skilled in the art to which the present invention pertains to make and use the
same, and sets forth the best mode contemplated by the inventors of

carrying out the subject invention.
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The preferred nutritional or dietary supplement composition of the
present invention is a formulation of five essential ingredients preferably in

quantities not less than those set forth below in Table 1, to be ingested daily.

TABLE 1
Composition Daily Dosage
Ascorbic acid 450 milligrams (mg)
dl-alpha tocopheryl acetate 400 international units (1U)
beta-carotene 17.2 mg
zinc oxide 68 mg
cupric oxide 1.6 mg

The subject composition is formulated to provide the above-listed
essential ingredients at preferably not less than the daily dosage amounts
specified above. This particular formulation of the subject composition has
unexpectedly been shown in a multicenter prospective study of 4,757
persons, sponsored by the National Eye Institute of the National Institutes of
Health, to provide a greater protective effect on the health of eyes than that
achieved through the administration of a placebo, the antioxidant ingredients

or the zinc/copper ingredients independently. The subject composition is
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preferably provided for oral administration in the form of lacquered tablets,
unlacquered tablets, caplets or capsules. For purposes of simplicity only,
throughout the remainder of this detailed description lacquered tablets,
unlacquered tablets, caplets and capsules will each be referred to as simply
“tablets” without distinction in form or function therebetween.

The preferred daily dosage of the subject composition as specified
above may be administered in the form of two or more tablets. Most
preferably the daily dosage of the subject composition is provided in the form
of one tablet taken twice daily, for a total of two tablets a day, or in the form
of two tablets taken twice daily, for a total of four tablets a day. Compared to
taking the total daily dose once a day, twice daily dosing of half the total
daily dose in one or more tablets per dose provides improved absorption and
better maintenance of blood levels of the essential ingredients. Accordingly,
if two tablets of the preferred formulation of the subject composition are to be
ingested each day, each tablet is formulated to preferably provide not less
than approximately 225 mg ascorbic acid, approximately 200 IU dl-alpha
tocopheryl acetate, approximately 8.6 mg beta-carotene, approximately 34
mg zinc oxide and approximately 0.8 mg cupric oxide upon oral
administration. If four tablets of the preferred formulation of the subject
composition are to be ingested each day, each tablet is formulated to
preferably provide not less than approximately 112.5 mg ascorbic acid,

approximately 100 IU dl-alpha tocopheryl acetate, approximately 4.3 mg
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beta-carotene, approximately 17 mg zinc oxide and approximately 0.4 mg
cupric oxide upon oral administration.

Tablets of the preferred formulation of the subject composition contain
larger quantities of essential ingredients per tablet than the minimum
quantities per tablet specified above. The minimum quantities specified
above, per tablet, reflect the minimum amount of each essential ingredient to
be provided upon oral administration through to the date of tablet expiration
as set forth on the tablet sale label. However, since essential ingredients are
subject to‘degradation over time, the tablets must contain larger quantities of
essential ingredients to compensate for ingredient degradation. By providing
larger quantities of essential ingredients in each tablet, one is ensured that
even with ingredient degradation, one hundred percent of the ingredient
amount specified on the tablet sale label is provided upon oral administration
of the tablet through to the specified expiration date of the tablet. Another
consideration in formulating the subject composition is that depending on the
source of the individual ingredients, individual ingredient degradation rates
may vary. For example, depending on the source of beta-carotene, a
quantity of approximately 10 percent to a quantity of approximately 60
percent more beta-carotene may be necessary per tablet to provide the
specified amount of beta-carotene per tablet as that listed on the tablet sale

label through to the expiration date of the product. Accordingly, the specific
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formulation of the subject composition will vary depending on the sources of
the individual ingredients and the specified length of product shelf life before
expiration. Typically, the product shelf life for nutritional or dietary
supplements is approximately two to three years. Such ingredient overages
to compensate for ingredient degradation is reflected in the preferred
ingredient percentage weight per tablet information provided below. Tablet
formulations may also vary somewhat depending on slight deviations from
manufacturing specifications within controlled tolerance ranges as customary
within the field of art.

Variations contemplated in administering the subject composition to
humans or other animals include, but are not limited to, providing time-
release tablets or tablets manufactured to be administered as a single dose
or as other multiple part dosages. Additionally, alternative avenues of
administration besides oral administration are contemplated herein such as
for example, but not limited to, intraperitoneal, intravenous, subcutaneous,
sublingual, transcutaneous, intramuscular or like forms of administration.
Each tablet of the subject composition preferably contains the following
essential ingredients in the quantities specified below including overages to
compensate for ingredient degradation. For purposes of simplicity only,
formulations of the subject composition are provided below in accordance

with a four-tablet oral daily dosage regime as described above.
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Vitamin C

Vitamin C is a well known water-soluble antioxidant. Humans depend
on external sources of vitamin C to meet their vitamin C requirements.
Vitamin C in the form of ascorbate is found in the aqueous humor of human
eyes. A high concentration of ascorbate in the aqueous humor of eyes is
maintained by active transport of ascorbate from the blood stream to the
posterior chamber of the eyes. Maximum aqueous humor ascorbate
concentration occurs with a blood plasma ascorbate level in the range of
approximately 0.3 to 0.5 milligrams/deciliter (mg/dl).

The U.S. recommended dietary allowance (RDA) for vitamin C in the
form of ascorbic acid is 60 mg. Very large daily doses of vitamin C have
been taken over many years with no or only minor undesirable effects.
Intakes of 1,000 mg or more of vitamin C can be consumed daily without any
known adverse effects. The subject composition provides a daily dose of not
less than preferably approximately 450 mg of vitamin C. Accordingly,
preferably each tablet of a four tablet per day dosage regime of the subject
composition delivers not less than approximately 112.5 mg of vitamin C, but
more preferably approximately 125 mg vitamin C, in the form of ascorbic
acid. Such a formulation provides a total daily dosage of preferably not less
than approximately 450 mg, but more preferably approximately 500 mg, and
preferably not more than approximately 600 mg of vitamin C. This daily

dosage of vitamin C is equivalent to approximately 7 to 10 times the RDA. In

1
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order to provide approximately 112.5 mg of vitamin C per tablet,
approximately 5 to 50 percent, but more preferably 5 to 25 percent, but most
preferably approximately 10 to 12 or 10.5 percent by weight of each tablet,
including active as well as inactive ingredients, is ascorbic acid. This weight
percentage for vitamin C may represent up to an approximately twenty
percent overage per tablet or approximately 22.5 mg of additional ascorbic
acid per tablet to compensate for natural degradation of ascorbic acid over
the shelf life of the tablet.

Ascorbic acid is the preferred source of vitamin C in the subject
tablets, although other sources such as for example sodium ascorbate could

alternatively be used.

Vitamin E

Vitamin E is also a well-known antioxidant. Vitamin E can work
synergistically with vitamin C in protecting vital cell function from normal
oxidants. Vitamin E is a relatively non-toxic fat-soluble vitamin. Vitamin E is
readily oxidized thereby significantly reducing its activity during periods of
storage prior to ingestion. Once ingested, vitamin E is stored within the body
and can contribute to the total body pool of vitamin E for up to one year.

The RDA of vitamin E in the form of dl-alpha tocopheryl acetate is 30
IU. No adverse effects of dl-alpha tocopheryl acetate have been observed at

levels as high as 800 mg, with 1.0 mg of dl-alpha tocopheryl acetate being

12
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equal to 1 IU of dl-alpha tocopheryl acetate. Preferably each tablet of a four
tablet per day dosage regime of the subject composition provides not less
than approximately 100 U of vitamin E in the form of dl-alpha tocopheryl
acetate. Such a formulation provides a total daily dosage of preferably not
less than approximately 400 U, and preferably not more than approximately
540 U, of vitamin E. This daily dosage of vitamin E is equivalent to
approximately 13 to 18 times the RDA for vitamin E. Accordingly, vitamin E
represents approximately 5 to 45 percent, but more preferably approximately
5 to 35 percent, but most preferably approximately 8 to 11 or 9.7 percent by
weight of each tablet including active as well as inactive ingredients as
described in greater detail below. This weight percentage for dl-alpha
tocopheryl acetate may represent up to an approximately thirty percent
overage per tablet or approximately 30 U of additional dl-alpha tocopheryl
acetate per tablet to compensate for the natural degradation thereof over the
shelf life of the tablet.

Dl-alpha tocopheryl acetate is the preferred source of vitamin E in the
subject tablets although other sources of vitamin E, such as for example
trimethyl tocopheryl acetate and/or vitamin E succinate, may be used in the

alternative.

13



WO 02/076242 PCT/US02/08451

Beta-Carotene

Beta-carotene, a proform of vitamin A, is a lipid-soluble orange
pigment found in many vegetables. Beta-carotene is converted to vitamin A
in the body with an efficiency of approximately 50 percent. The RDA of
vitamin A is 5,000 IU. Beta-carotene has one of the highest antioxidant
potentials of the antioxidants. No observed adverse effects are observed for
beta-carotene at dosage levels as high as 25 mg per day for healthy, non-
smokers. However, an increased risk of fatal coronary heart attacks in men
with previous myocardial infarction and an increased risk of lung cancer
among male smokers has been observed in individuals who receive 20
mg/day of beta-carotene. Preferably each tablet of a four tablet per day
dosage regime of the subject composition provides not less than
approximately 4.3 mg, but more preferably approximately 6 mg, of beta-
carotene. Such a formulation provides a total daily dosage of preferably not
less than approximately 17.2 mg, but more preferably approximately 24 mg,
of beta-carotene and preferably not more than approximately 28 mg beta-
carotene. At a potency of 1,667 |U vitamin A per mg beta-carotene, this
daily dosage of beta-carotene is equivalent to approximately 6 to 10 times
the RDA of vitamin A. Approximately 4.3 mg of beta-carotene represents
approximately 0.2 to 4 percent, but more preferably approximately 0.2 to 3
percent, but most preferably approximately 0.51 percent by weight of each

tablet including active as well as inactive ingredients as described in more

14
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detail below. This weight percentage for beta-carotene may represent
approximately a thirty to seventy percent overage per tablet or approximately
1 to 2.5 mg of additional beta-carotene per tablet to compensate for natural
degradation thereof over the shelf life of the tablet.

Beta-carotene is preferred in the subject composition due to its ready
commercial availability although alternative carotenoid proforms of vitamin A

could likewise be used.

Zinc

Zinc is important in maintaining the health of an eye’s retina and is an
essential part of more than 100 enzymes involved in digestion, metabolism,
reproduction and wound healing. The RDA for zinc is approximately 15 mg.
In one study, 80 mg of zinc was shown to be significantly better than placebo
in retarding macular degeneration changes. (Newsome, Arch Ophthalmol
106:192-8, 1988.) About 200 mg dosage of zinc per day, although well
tolerated, has been shown to have potential side effects such as anemia.
The anemia associated with high dosage zinc intake is attributable to copper
deficiency. Diet supplementation with copper does not appear to have a
deleterious effect on zinc absorption. Accordingly, preferably each tablet of
a four tablet per day dosage regime of the subject composition provides not
less than approximately 17 mg, but more preferably 20 mg, of zinc. Such a

formulation provides a total daily dosage of not less than approximately

15
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68 mg, but more preferably 80 mg, of zinc and preferably not more than
approximately 100 mg of zinc. This daily dosage of zinc is equivalent to
approximately 4 to 7 times the RDA for zinc. Accordingly, zinc represents
approximately 0.8 to 8 percent, but more preferably approximately 0.8 to 4
percent, but most preferably 1.69 percent by weight of each tablet including
active as well as inactive ingredients as described in more detail below. This
weight percentage for zinc may represent an approximately fifteen to thirty-
five percent overage per tablet or approximately 3 to 6 mg of additional zinc
per tablet to assure potency of the product over the shelf life of the tablet.

Zinc is preferred in the form of zinc oxide in subject tablets due to the
fact zinc oxide provides the most concentrated form for elemental zinc and is
well tolerated in the digestive system. However, other forms of zinc such as
for example zinc gluconate may alternatively be used or be used in

combination with zinc oxide in the subject composition.

Copper
Copper, like zinc, is another important cofactor for metalloenzymes,
and is a second necessary cofactor for superoxide dismutase. Two mg is
" the RDA for copper. Accordingly, preferably each tablet of a four tablet daily
dosage regime contains not less than approximately 0.4 mg, but more
preferably approximately 0.5 mg, of copper. Such a formulation provides a
total daily dosage of not less than approximately 1.6 mg, but more preferably

approximately 2 mg, of copper and preferably not more than approximately

16
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2.4 mg copper to eliminate or minimize any potential undesirable effects of
high dosage zinc. Accordingly, copper represents approximately 0.02 to 0.2
percent, but preferably approximately 0.02 to 0.1 percent but most preferably
approximately 0.04 percent by weight of each tablet including active as well
as inactive ingredients as described in more detail below. This weight
percentage for copper represents approximately a twenty-five to sixty
percent overage per tablet or approximately 0.10 to 0.25 mg of additional
copper per tablet to ensure product potency over the shelf life of the tablet.

Copper in the form of cupric oxide is preferred in the subject tablets to
help prevent zinc induced copper deficiency anemia, although other forms of
copper such as for example copper gluconate may alternatively be used or
used in combination with cupric oxide in the subject composition.

Other ingredients believed to be of benefit in maintaining eye health
may likewise be added to the nutritional or dietary composition of the present
invention if desired. Such ingredients include for example but are not limited
to lutein, zeaxanthine, alpha-lipoic acid, phenolic compounds such as for
example but not limited to oligomeric proanthocyanidins, anthocyanosides

and combinations thereof as is discussed in more detail below.

Lutein

Lutein, like beta-carotene, is a carotenoid. Lutein is one of the most

abundant carotenoids found in fruits and vegetables. Lutein is also an

17
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antioxidant found in the retina of healthy eyes. Preferably each tablet of a
four tablet per day dosage regime could provide approximately 0.25 to 10
mg of lutein for a total daily dosage of approximately 1 to 40 mg depending
upon whether lutein is used to supplement or substitute beta-carotene
and/or zeaxanthine. As with beta-carotene, lutein is subject to degradation
during periods of storage prior to ingestion. Accordingly, larger quantities of
lutein are necessary in a tablet than the desired daily dosage quantity of

lutein to be provided upon ingestion.

Zeaxanthine

Zeaxanthine, like lutein and beta-carotene, is a carotenoid.
Zeaxanthine is found naturally in fruits and vegetables. Zeaxanthine is also
an antioxidant found in the retina of healthy eyes. Preferably each tablet of
a four tablet per day dosage regime could provide approximately 0.01 to 10
mg of zeaxanthine for a total daily dosage of approximately 0.04 to 40 mg
depending upon whether zeaxanthine is used to supplement or substitute
beta-carotene and/or lutein. As with beta-carotene, zeaxanthine is subject to
degradation during periods of storage prior to ingestion. Accordingly, larger
guantities of zeaxanthine are necessary in a tablet than the desired daily

dosage quantity of zeaxanthine to be provided upon ingestion.

18
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Lutein-zeaxanthine

Lutein-zeaxanthine raw material combinations achieved deliberately,
because of normal composition, or through raw material contamination may
likewise be added to the subject composition as desired. Preferred ratios of
lutein-zeaxanthine for example include 90 to 99 percent lutein and 1 to 10
percent zeaxanthine or 90 to 99 percent zeaxanthine and 1 to 10 percent
lutein. Preferably each tablet of a four tablet per day dosage regime could
provide approximately 0.01 to 10 mg of lutein-zeaxanthine for a total daily
dosage of approximately 0.04 to 40 mg depending upon whether lutein-

zeaxanthine is used to supplement or substitute beta-carotene.

Alpha-lipoic acid
Alpha-lipoic acid provides superior antioxidant protection due to the
fact that it enhances the potency of other antioxidants in the body. Alpha-
lipoic acid may be added to the nutritional or dietary supplement composition
of the present invention if desired. If so desired, preferably each tablet of a
four tablet per day dosage regime would provide approximately 0.25 to 5 mg

of alpha-lipoic acid for a total daily dosage of approximately 1 to 20 mg.

Phenolic compounds

Phenolic compounds such as for example but not limited to oligomeric

proanthocyanidins are additional useful antioxidants. Oligomeric

19
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proanthocyanidins are found naturally in grape seeds. Phenolic compounds
may be added to the nutritional or dietary supplement composition of the
present invention if desired. If so desired, preferably each tablet of a four
tablet per day dosage regime would provide approximately 0.25 to 5 mg of

phenolic compounds for a total daily dosage of approximately 1 to 20 mg.

Anthocyanosides

Anthocyanosides are useful antioxidants found naturally in bilberry
fruit. Anthocyanosides may be added to the nutritional or dietary supplement
compositioﬁ of the present invention if desired. If so desired, preferably each
tablet of a four tablet per day dosage regime would provide approximately
0.25 to 5 mg of anthocyanosides for a total daily dosage of approximately 1
to 20 mg.

As noted above, inactive ingredients well known in the art are
preferably present in the subject tablets to aid in manufacturing the subject
composition in tablet form. For example, inactive ingredients may include
but are not limited to binders, lubricants and disintigrants such as for
example cellulose, gelatin, magnesium stearate, water, vegetable oil,
glycerin, beeswax and silica.

The unique formulation of essential ingredients of the nutritional or
dietary supplement composition of the present invention was demonstrated

in a National Eye Institute (NIH/ADAMHA), multicenter, cohort study of 4,757

20
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participants, to provide benefit for safe and effective prevention, stabilization,
reversal and/or treatment of macular degeneration or visual acuity loss. The
essential ingredients of the subject nutritional or dietary supplement
composition, considered individually, have been known to provide certain
physiological effects. However, the subject unique formulation and the
effects thereof on eye health were not previously known.

A safe and effective method of preventing, stabilizing, reversing
and/or treating macular degeneration or visual acuity loss by reducing the
risk of developing late stage or advanced age-related macular degeneration
in persons with early age-related macular degeneration and/or by reducing
the risk of vision loss aséociated with the development of cataracts in
accordance with the present invention consists of providing a human or other
animal a daily dosage of not less than approximately 450 mg vitamin C,
approximately 400 1U vitamin E, approximately 17.2 mg beta-carotene,
approximately 68 mg zinc and approximately 1.6 mg copper. Preferably the
daily dosage is provided in the form of two tablets taken twice daily or
alternatively in the form of one tablet taken twice daily.

A method of manufacturing the nutritional or dietary supplement
composition of the present invention, which is safe and effective in the
prevention, stabilization, reversal and/or treatment of macular degeneration
or visual acuity loss by reducing the risk of developing late stage or

advanced age-related macular degeneration in persons with early age-
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related macular degeneration and/or by reducing the risk of vision loss
associated with the development of cataracts, includes providing the
essential ingredients in accordance with the formulation noted above. The
essential ingredients of the subject composition, as well as any desired
inactive ingredients and/or additive ingredients are combined by weight as
described above and mechanically combined, such as for example, through
the use of a blender to form a blend. If necessary, the blend is then tumbled
until uniform. The blend is then compressed using a tablet press to form
tablets. Optionally a coating may be sprayed on the tablets and the tablets
tumbled until dry. Alternatively, the blend may be placed in mineral oil to
form a slurry for containment in a soft gel capsule, the blend may be placed
in a gelatin capsule or the blend may be placed in other dosage forms
known to those skilled in the art.

While there is described herein certain specific embodiments of the
present invention, it will be manifest to those skilled in the art that various
modifications may be made without departing from the spirit and scope of
the underlying inventive concept and that the same is not limited to the
particular forms herein described except insofar as indicated by the scope of

the appended claims.
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We claim:
1. A composition comprising:
approximately 7 to 10 times the RDA of vitamin C;
approximately 13 to 18 times the RDA of vitamin E;
approximately 6 to 10 times the RDA of vitamin A in the
form of beta-carotene;
approximately 4 to 7 times the RDA of zinc; and

approximately the RDA of copper.

2. A retinal health strengthening composition comprising:
approximately 7 to 10 times the RDA of vitamin C;
approximately 13 to 18 times the RDA of vitamin E;
approximately 6 to 10 times the RDA of vitamin A in the
form of beta-carotene;
approximately 4 to 7 times the RDA of zinc; and

approximately the RDA of copper.
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A nutritional or dietary supplement composition to safely and
effectively prevent, stabilize, reverse and/or treat visual acuity
loss by reducing the risk of developing late stage or advanced
age-related macular degeneration in persons with early age-
related macular degeneration and by reducing the risk of vision
loss associated with the formation of cataracts and the
progression of age-related macular degeneration comprising:
approximately 7 to 10 times the RDA of vitamin C;
approximately 13 to 18 times the RDA of vitamin E;
approximately 6 to 10 times the RDA of vitamin A in the
form of beta-carotene;
approximately 4 to 7 times the RDA of zinc; and

approximately the RDA of copper.
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A method of safely and effectively preventing, stabilizing,
reversing and/or treating visual acuity loss by reducing the risk
of developing late stage or advanced age-related macular
degeneration in persons with early age-related macular
degeneration and by reducing the risk of vision loss associated
with the development of cataracts and the progression of age-
related macular degeneration comprising:
administering a daily dosage of not less than
approximately 420 mg and not more than approximately
600 mg vitamin C, not less than approximately 406 U
and not more than approximately 540 IU vitamin E, not
less than approximately 17.2 mg and not more than
approximately 28 mg beta-carotene, not less than
approximately 60 mg and not more than approximately
100 mg zinc and not Ie‘ss than approximately 1.6 mg

and not more than approximately 2.4 mg copper.
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A method of manufacturing a nutritional supplement
composition that is safe and effective in preventing, stabilizing,
reversing and/or treating visual acuity loss by reducing the risk
of developing late stage or advanced age-related macular
degeneration in persons with early age-related macular
degeneration and by reducing the risk of vision loss associated
with the development of cataracts and the progression of age-
related macular degeneration comprising:
blending not less than approximately 420 mg and not
more than approximately 600 mg vitamin C, not less
than approximately 400 IU and not more than
approximately 540 IU vitamin E, not less than
approximately 17.2 mg and not more than approximately
28 mg beta-carotene, not less than approximately 60 mg
and not more than approximately 100 mg zinc and not
less than approximately 1.6 mg and not more than
approximately 2.4 mg copper into a suitable dosage

form.

26



WO 02/076242 PCT/US02/08451

6. A method of manufacturing a composition comprising:
blending not less than approximately 420 mg and not
more than approximately 600 mg vitamin C, not less
than approximately 400 |IU and not more than
approximately 540 U vitamin E, not less than
approximately 17.2 mg and not more than approximately
28 mg beta-carotene, not less than approximately 60 mg
and not more than approximately 100 mg zinc and not
less than approximately 1.6 mg and not more than
approximately 2.4 mg copper into a suitable dosage

form.

7. The composition of claim 1, 2 or 3 wherein said composition
comprises not less than approximately 450 mg vitamin C, not
less than approximately 400 |U vitamin E, not less than
approximately 17.2 mg beta-carotene, not less than
approximately 68 mg zinc and not less than approximately 1.6

mg copper.

8. The composition of claim 1, 2 or 3 wherein said vitamin C is

provided in the form of ascorbic acid.
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The composition of claim 1, 2 or 3 wherein said vitamin E is

provided in the form of dl-alpha tocopheryl acetate.

The composition of claim 1, 2 or 3 wherein said beta-carotene
is substituted or supplemented with lutein, zeaxanthine or a

raw material combination thereof.

The composition of claim 1, 2 or 3 wherein said composition is
supplemented with alpha-lipoic acid, phenolic compounds,

anthocyanosides or a combination thereof.

The composition of claim 1, 2 or 3 wherein said zinc is
provided in the form of zinc oxide, zinc gluconate or a

combination thereof.

The composition of claim 1, 2 or 3 wherein said copper is

provided in the form of cupric oxide, copper gluconate or a

combination thereof.
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The method of claim 5 or 6 wherein said blend provides not
less than approximately 450 mg vitamin C, not less than
approximately 400 |U vitamin E, not less than approximately
17.2 mg beta-carotene, not less than approximately 68 mg
zinc, and not less than approximately 1.6 mg copper, up until
an expiration date of said dosage form produced from said

blend.

The method of claim 4, 5 or 6 wherein said vitamin C is

provided in the form of ascorbic acid.

The method of claim 4, 5 or 6 wherein said vitamin E is

provided in the form of dl-alpha tocopheryl acetate.

The method of claim 4, 5 or 6 wherein said beta-carotene is
substituted or supplemented with lutein, zeaxanthine, or a raw

material combination thereof.

The method of claim 4, 5 or 6 wherein said composition is

supplemented with alpha-lipoic acid, phenolic compounds,

anthocyanosides or a combination thereof.
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The method of claim 4, 5 or 6 wherein said zinc is provided in

the form of zinc oxide, zinc gluconate or a combination thereof.

The method of claim 4, 5 or 6 wherein said copper is provided
in the form of copper oxide, copper gluconate or a combination

thereof.

The composition of claim 1, 2 or 3 wherein said composition is
formed into one or more tablets for daily oral ingestion by a

human or other mammal.

The composition of claim 1, 2 or 3 wherein said composition is
formed into four tablets for oral ingestion by a patient of two

tablets twice daily.

The method of claim 4 wherein said daily dosage is

administered orally in the form of one or more tablets taken

daily.
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24. The method of claim 4 wherein said daily dosage is

administered orally in the form of two tablets taken twice daily.

25. The method of claim 5 or 6 wherein said composition is

compressed in the form of two tablets taken twice daily.
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