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WO 02/ 076242 NUTRI TI ONAL SUPPLEMENT TO TREAT MACULAR DEﬂlEE@M
2. 2SEP2006 PCT/ US02/ 08451 The U. S has a paid einthis
i nventi on amgobtimsezdright in limt W@ nces to requmesoidsesipat ent
owner to license others on reaso erms as provided for by the terns
of the Cooperative Research and Devel! Went Agr eenent ( CRADA) awar ded by
the National Institutes of Health, A cohol Drug Abuse and Mental Health
Adm nistration. Field of the Invention: The present invention relates to a
nutritional or dietary supplenent conposition that strengthens and
pronotes retinal health through the prevention, stabilization, reversal
and/ or treatment of visual adNUTRITIGNAL SWPRLEMENT Wi th particul ar ocul ar
di seases. More specifical TQ TREAT MACIRAR DEGENERATIONel ates to an
anti oxi dant and hi gh-dosage zinc nutritional or dietary supplenent
conposition that decreases visual acuity |loss by reducing the risk of
devel oping | ate stage or advanced age-rel ated nmacul ar degeneration in
persons with earl yTige:S. Govbmehenbicad apaidepdicens in dhis invertionanddbe
conposition may |ikew se reduce the risk of vision | oss associated with the
devel opnent otigltdh éimited sircumstances 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 ocutar 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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¢ 22SEP2Mb WD 02/ 076242 PCT/ US02/ 08451 Background of the Invention: Mcul ar
degenerati on associated wth age and drusen is the | eadi SERURS of severe
visual acuity loss in the United States and Western Europe 'I'n persons aged
55 years ol &¥@P2Gpxer. Age-rel ated macul ar degenerati on PCRVEN/B4SL g
collection of clinically recognizable ocular findings that can lead to
bl i ndness. The findings include drusen, retinal pignment epithelial (RPE)
di sturbance - including pignment clunping and/ or dropout, RPE detachnent,
geographi ¢ atrophy, subretinal neovascul arization and di sciform scar. Not
al | these maniBackgroundekthglaventianied for AMD to be considered present. The
preval ence of persons w th ophthal noscopically or photographically
i denti fiabl e druseMacHiaF degenerationiassepiated, dth Ageand drysends BadeagingaMD i ncl ude
drusen as a requisite. However, drusen alone do not seemto be directly
associ at ed wi tCHUS9 8f sayerepysual peuitydossdn the UnitecbStates snd Westemdsurenausen wit h
the vision-threatening |esions of AMD, i.e., ?eogra hi c atrophy, RPE
det achment  arfiPe§BR®aFehPS neass qidar older.- Agedsla @Hﬁ@cuﬁégeg%ﬂfr@t@nt hei r
inclusion in the definition of AVD. Al though recent studies have
dermonstrat ed {(AMD)énreplecten of disicallyyiesedtt peilarindings thadsan keadi vi dual s
w th macul ar degenerati gn Wnﬁ dievel Oé)ryacut e, extrafoveal choroidal

neovascul ari z&? Pidness, Thefp nejude diysen, e igmenhePileligdRBFI t to the

maj ority o p%%'?ur anceo— ﬂ%}ﬁ%ingl\;/)%menteclumping 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. It is rather, the association of drusen with the
vislon-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.



caUse of macul ar degeneration is unknown. 2 WO 02/076242 22SEP210
PCT/ USO2/ 08451 Recently, attention has been focused on t g2 SE8s28 e

i nvol venent 0f paf@4b0Us Nnerals in retinal disease. Zing .P cei ved
particular notice in this regard due to the observation (() gﬁﬁ’éﬁgle

concentrations of zinc In ocular tissues, particularly the retina, pignent
epi thelium and choroid. Zinc is an inportant mcronutrient that plays an
essential role in human growh and function. Zinc is necessary for the

activity of over aRQU&qg?gﬁtffgﬁﬂ %b%%défgﬁ]éé‘aidﬁ%ggﬁg%ﬁ ﬁ'ttvglw%géﬁ%e’

super oxi de di snut ase an I ne atase. Zrnc acts as cofactor for

nuer ous et aIVERgRZ fFRtels i ikt tisBdd Sthe by REVES ARATaARg P ol 2se

Zinc also is a cofactor Int esis of extra rix

mol ecul es, 1S 1 6gHrk Blio idthe CBLAN SRR AR coRbsHiidibldior Ark IRGEMI( f o normal

| mmune function, i's associated with neldnin an aken up In a

facilitated rmyggeds, BartibhSny Mbirtia, Bipﬁl'éﬁt"@pi@@iiﬂnh‘%h& EiBroid D& i§ §n t e evi dence

supporting the notion that” zinc nust be essential to the mataBoIism of the

r eti nochor of dahpgift hfidronitfibiithat playslah kb éhilaProld M Mfimh drdwn e 10 the

mai nt enance of normal eye functi Toxicity fromtree-radicals and

Cegonar ot on: LR CEREIENEdesdl i a0k AL BBl By L0 oot o
i ndi cat es t hagngpidHPEdrbic 8RIRJdRsEk, superoxide dismutase and alkaline

phosphatase. Zinc acts as a cofactor for numerous metalloenzymes,

including retino! 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




phot ot oxi city and oxidi zers, such as would be provided by anti oxidants,
could slow the onset and progression of age-related nmacu@®r sgeggger ation
as well as $Bﬁ acts. If a treatnment nodality could slow down the
progressi on " fil ar degeneration and/or cataracts, it KSPP3Hve a
tremendous i npact 3 22SEP2U05 WO 02/ 076242 PCT/ US02/ 08451 on the nunber of
I ndi vi dual s who suffer from such problens due to the fact that such

probl enms generally occur at significantly nore advanced ages. Accordingly,

roatment of oadt Gy Berdalonduih Sitef ol bk roBbfns BRI BRRGCe o>
L T B A
prevention, stabi I'igécﬂ?@%'}"%]ﬂ?/%{%g%&%}n'ﬂ%é Q(?}%g‘rt%ﬁfgﬁtm%goq% al acuity | oss
i et ary suppl SHERCSHGHBEIB e S 3RERER cedoiR AR 28 or S asteutons .

stabili ze, rewel eﬁ@gépéur érg_at cataract devel opment. The present
nutritional or dietary sup ment conposition preferably conprises an

ef fecti ve anount of specific antloxidants and hi gh- dosage zinc to decrease
visual acuity loss. Visual acuity loss is decreased

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.



t hrough the use of the present conposition by reducing the risk of

devel oping | ate stage or advanced age-rel ated macul ar degeneration In
persons With early age-rel ated macul ar degeneration. The pr&2SEP 2006
conposition may |ikew se reduce the risk of visual acuity |oss associated
wi th the devel opnment of cataracts. 4 22SEPM The present invention |ikew se
provides a nethod of treating a human or other animal by adm nistering a

nutritional orThdipeéstny inveftnaikewlse pRoURRssi 4 methoB @ preAtiig@h@nan of bthet | ve
anount of specific antioxidants and hi gh-dosage zinc to decrease visual

acuity lspgsal bWaenmﬁa@ﬁ@s n@fritibhdl Br didvR bughlerhémt Tokpdsifiid BbRpEding &9 t he
diet of humans or aninmals by oral, intraperitoneal, intravenous,

subcut anefdetivetantdlmt ot speellidainfdxiddrtd sedhighdossigd £ihd RSdeRfeaR@Visliabdduay i on
wi th the subject antioxidant and hi gh-dosage zinc fornul ati on. The present

i nvent i onodsi Kdelgsgctioe @F tHikcinvention tim@iled fsupplembatHgthe gt af Ruthand dronal  or
di etary suppl enent conposition conprising an effective anount of specific

ant i oxi dainirsal€byl ofdl ghtrajsesiegRal, intvéroudesuatResis tahs@taidoyslopss. The
present invention provides a nutritional or dietary supplenent conposition

to saf elitreansbcelaf enitésvefl y prevent, stabilize, reverse and/or treat visual
acuity loss by reducing the risk of developing |ate stage or advanced

age- r el atagehimisteationwithebe setsjadtiantioxitlant pad highsdosbyd zieafdrshuigienr el at ed macul ar
degeneration and by reducing the risk of vision |oss associated with the
formati on of Clhiegrresens invactidnkewisepraddascnmethod @ nralitsctding raUtitdhal

degenerati on conpri sing:
or dietary supplement composition comprising an effective amount of
specific antioxidants and high-dosage zinc to decrease visual aculity loss.

The present invention provides 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:

7 to 10 times the RDA of vitamin C;
13 to 18 times the RDA of vitamin E;
6 to 10 times the RDA of vitamin A in the form of beta-carotene;
4 to 7 times the RDA of zinc; and
the RDA of copper.
The present invention provides use of:
- not less than 420 mg and not more than 600 mg vitamin C;

- not less than 400 U and not more than 540 U vitamin E;

- not less than 17.2 mg and not more than 28 mg beta-carotene;
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7 to 10 tinmes the RDA of vitamin C 13 to 18 times the RDA of vitamn E, 6
to 10 tines the RDA of vitamn Ain the formof beta-carotene; 4 to 7
times the RDA of zinc; and the RDA of copper. The present |€é%m _
provi des use of: - not less than 420 ng and not nore than 6 amn C
- not less than 400 11U and not nore than 540 U vitamn E, - not |ess than
17.2 ng and not nore than 28 ng beta-carotene; 5 22SEP2 5 - not |ess than

60 nmg and not nor e -nbtless tHandY rag ARd natlore th&®9100 AYZiAdIaAd 1- 6 My and not
nore than 2.4 ng copper; for the preparation of a conmposition for

preventing, stabil i zohigs@iHhhore kgtid it moveé fanl2. £F1gidoppé©Ss by reducing the
ri sk of devel oping | ate stage or advanced age-rel ated nmacul ar degenerati on

in persons w tdr thapleparsgien ot b zbe@osienor predeseiie sRabiligng aRd/oP¥eatigduci ng t he
risk of vision |oss associated with the devel opnent of cataracts and the

pr ogr essivisnaldcuity bss bl aededingethe risk otigeyepngtiate stagarst ddbsrRldageli8lated
conposition is admnistered daily. The present invention provides a nethod

of manuf atdcutar dggenenationi it ipersahs with epteagstelatedpriular 88gdrsadtionanadye and
effective in preventing, stabilizing, and/or treating visual acuity |oss

by reduciredpctrigehe riskofofisicieloss apsoviptédivith Headiwelpmedy ivaftagigand il ated
macul ar degeneration in persons with early age-rel ated macul ar degenerati on
progression of age-related macular degeneration, and wherein the composition is
administered daily.
The present invention provides a method of manufacturing a nutritional
supplement composition that is safe and effective in preventing, stabilizing, 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 420 mg and not more than 600 mg vitamin C, not less than
400 IU and not more than 540 IU vitamin E, not less than 17.2 mg and not more
than 28 mg beta-carotene, not less than 60 mg and not more than 100 mg zinc
and not less than 1.6 mg and not more than 2.4 mg copper into a suitable daily
dosage form.
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.
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and by reducing the risk of vision |oss associated with the devel opnent of
cataracts and the progression of age-rel ated macul ar degeneration
conprising: blending not |ess than 420 ng and not nore thanzgzg itamn
C, not less than 400 IU and not nore than 540 11U vitamn E EP 1285 { han
17.2 nmg and not nore than 28 ng beta-carotene, not |less than 60 ng and not
nore than 100 ng zinc and not less than 1.6 ng and not nore than 2.4 ng
copper into aAsotheabbjectdsHfithe/prederstagention imto Pesitetiméftattivé metrfodas? obj ect of
the present invention to provide a nutritional or dietary supplenment
conposi t ipeevesfifg stabilieingnrevasingr andéoritieating siaaliat detherition GAYRF iglaland/ or
treatnent of macul ar degeneration and/or visual acuity |oss. Another object
of the presiribss.nvention is to provide a safe nutritional or dietary

suppl ement conposition for the prevention, stabilization, reversal and/or
treatnment of macul ar degeneration and/or visual acuity |oss. 5a 22SEP2005
Anot her object of the present invention is to provide an effective nethod
of preventing, stabilizing, reversing and/or treating macul ar degeneration
and/ or visual acuity loss. 5b WD 02/076242 2 2 SEP US PC 17US02/ 08451
Anot her obj ect of the present Invention Is to provide a safe nethod of
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preventing, stabilizing, reversing and/or treating nmacul ar degeneration
and/ or visual acuity |oss. Another object of the present QuveFpiggg is to

provi de a § manuf acturing a safe nutritional or g % suppl ement
conpositi on (89? Lz prevention, stabilization, reversal L@ @Mﬂ eat nent

of macul ar degeneratlon and/or visual acuity Ioss. Still another object of
the present invention is to provide a nethod of manufacturing a
nutritional or dietary supplenent conposition effective in the prevention,

stabilization, rev + O tHa' 1) and/ or
vi sual acuity | ossﬁh'értﬁgrs?}gé\g ot h@?gégg}hg?:ﬂo\?esFd;ﬂr)\'gmgg\?%ﬁtmg@gg”og%ft he

present Inventdréx;bmm@%mn&fnnge&.r@r&&d@%aimg:ﬁalabmaﬂ@ea@hbﬁéﬁsnand others
that are not, w |l becone apparent” fromthe detailed description and

clai ns that fcgnldgaf\/v,s@gt@mt)egsg)escrl ption: The follow ng detail ed
description is provided to enable any person skilled in the art to which

the present | nvent pGémBRstiaitarePragtieinaetionsetd fievias athetnadigr sets forth
t he best node contenplated by the inventors of ‘carrying out the subject

invention. 6 Walddibgtlsate auméep&eeé%dﬁ%&%éaapamomew red

nutritional or dietary supplenent conposition of th
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.



present Invention is a formulation of five essential ingredients preferably
in quantities not |ess than those set forth below in Tab2@ SEP 2§5be

i ngest ed dai E 1 Conposition Ascorbic acid di-alpk eryl
acetate beyg?gg}ggtne zinc oxide cupric oxide Daily Dogggg%%@gggilligrans
(mg) 400 international units (11U 17.2 ng 68 ng 1.6 ng The subj ect
conposition is fornulated to provide the above-listed essential

i ngredients at preferably not | ess than the daily dosage anmobunts specified
above. This parti CrHexsrefereButitiogd) op tietdh sapilbmeit conipesEibh bPthehas
unexpectedly been shown in a nulticenter prospective study of 4,757
persons, sponprsest iNentibeiseformaiatiorRyfdive Rsséritial mgmuietntwprumm*mm Institutes
of Health, to provide a greater protective effect on the health of eyes
than that achistiegs hétrlessahan thosedet foitls belaivi ip Table 1@t@$@ﬁ@b§tedﬁb?.

antioxi dant ingredients or the zinc/copper ingredients independently. The
subj ect conposition is

TABLE 1
Composition _ Daily Dosage
Ascorbic acid 450 milligrams (mg)
di-alpha tocopheryl acetate 400 international units (IU)
beta-carotene 17.2mg
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



7 'V\D 02/ 076242 2 2 SEP 20 B PCT/ US02/ 08451 preferably provided for oral
admnistration In the formof lacquered tablets, unlacq@2 Sept2mg ets,

caplets or Wﬁ&&g% For purposes of sinplicity only, tp&olﬁ%hout t he
t ; ¥ uer ed

remai nder o ai l ed description |acquered tablets

tablets, caplets and capsules will each be referred to as sinply "tablets”
W thout distinction in formor function therebetween. The preferred daily
dosage of the subject conposition as specified above may be adm ni stered

the subj ect cBRRePrsiTiE BreeFadunialon i R achlSedBingtsr akan i ce
?ELL% t imféeagéﬁ%%'aueﬁ%q *a%t%%?b@%s?w?csﬁﬁﬁ%saﬁ'f%d@ré@%a&?f@gﬁﬁ&ﬁgg‘?t ot ;L?ng
Elaiel ;O;gsedﬁln{%?lgg%%l‘e"; n?gmggig?%?fﬁﬁ'ggﬁgﬂgilgg%ﬁf%\ﬁﬁl@lgq'“?eﬁ%‘?EE\ZLeastagsz)(r)fo? I on and
Accor di ngl y. - UnpoRyBeq BaR saBER e apbyiEr RIERR PR BT Ry sub ect
conposition axtg?lé%. ﬁﬁbf)#@%@ﬁ&ﬁﬁ' a{ﬁ?&n‘ &Wﬂ ctﬁﬁg*Feé@%\'ggén-' s fornmulated to

preferably pro appr oxi mat el'y ny ascorbic acid,

approxi mately 200 +h"é [Sjljef z?'leepe,gghag%%@%ﬂ%ls Xfe&gg%ﬁ%psﬂ%ra%@p%b% y 8.6 ng

bet a- car ot ene, appr oXi i 0 approxinately 0.8 ny

cupric oxide ?Q%erﬂéﬂhjeggﬁmiﬁééﬁrimﬁ&m bf oWt mdra BeRts, Rbst he preferred

formul ation o
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 |U 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 di-alpha tocopheryl! acetate, approximately 4.3 mg



conposition are to be ingested each day, each tablet is fornulated to
preferably provide not |ess than approxinmately 112.5 ny 29cQppisaci d,

appr oxi matel‘é é%()% dl - al pha tocopheryl acetate, approxi mat‘elé 4.3 ng 8 WO
02/ 076242 2258 UUS02/ 08451 bet a- car ot ene, appr oxi nBtEPSP4%5hy zinc
oxi de and approximately 0.4 ng cupric oxide upon oral adm nistration.

Tabl ets of the preferred formulation of the subject conposition contain

| arger quantities of essential ingredients per tablet than the m ninmum

Shove, v CaEA R A TS AR Ay i

t K t to t t t t

_egpi r§ft F{)ﬁVI a?gggé)g);]%?Pﬁgnoﬁgr%‘ie}h'ﬁg{@@tn(?gaI er F;gel ) OHﬁw:ve?i es?nceaesgent i al
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ﬁzﬁrgat gbi ot et Qs oo gl m@ié@i%“(m4eﬁ%biﬂe_dfs€%§5%ﬁﬁﬁyhﬁgra? on, |

"abel i's” pr oviiadhigh B8 LA Shucith avBlE: The MR SrifiestRehfdugh to the

For mul at i ng 1 AEowBRrlEBIef sBhect ¥ AR ol e BB PR R ce of e

formul ati ng the subje conposition |

i ndi vi dual i ngp edhvifidupontarddtidbtrdtioR trdigito tHE 95RLR o ekSikdtvn

as set forth on the tablet sale label. However, since essential ingredients are
subject to Idegradation 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



may vary. For exanple, depending on the source of beta-carotene, a
quantity of approximately 10 percent to a quantity of appé®->SEFef0§y 60
per cent nore‘\v(p@zt,@ﬁzfg,@r otene may be necessary per tabl et t(}cglrug%i,oq,ﬁlthe
speci fied anmount of beta-carotene per tablet as that |isted on the tablet
sale |abel through to the expiration date of the. product. Accordingly,
the specific 9 2 2 SEP 2005 WD 02/ 076242 PC17US02/ 08451 fornul ati on of the

subj ect conposition will vary depending on the sources of the individual
i ngredi ents aRsiniuifion e He dudfbct Eote &itﬁnvﬂﬂ@ﬁiﬁfe eh@hd oh't [
expiration. Typically, the L%;Eoductﬁshel flif fgr nu%rbtlfegsncgfé%r&di etary

SUPP! ement s | ShRaRISbRLRlent i e shEaRed 1833 of Bellcl TR 18Are0V €1 20ES

t o conpensate |ngred| ent adation i1s reflected 1n the pre erred

i ngredi ent pepgaRiRAC TYBICAI tHSrod Rk RYIF 118 TSN iRttioRM dMithged bel ow. Tabl et
formul ati ons may al so vary 'sonewhat dependi ng on slight déviations from

manuf act ur i ng s§RAEMbAGAS hptexiiatdl fveBMhrealyeaes. [SURTIRIEMeR VR eaS

customary wthin the field of art. Variati'ons contenplated in

admi ni st eri ngtd f¥inSeH¥aR for MARaMMsHt Hb@dAtbN iB vefRtedah i fiefer@Ri MBI s i ncl ude,
but are not limted to, providing tine- release tablets or tablets

Femages. e VLRSS g omiong rassemmatag L oy
adni ni strati ofpruRitieAs ayTRIsdiVaEy Ssthéwiiat depbnditg on slight deviations from

manufacturing specifications within controlled tolerance ranges as customary

within the field of art.

Variations contemplated in administering the subject compaosition 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,
sublinguai, 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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for exanple, but not limted to, intraperitaneal, intravenous,
subcut aneous, sublingual, transcutaneous, intranuscul ar 22 SEPkga§ or ns of

adm ni stratiwgeokagh tabl et of the subject conposition %"a”f”?‘%gJ% cont ai ns
the followng essential ingredients In the quantities speciftied bel ow

I ncl udi ng overages to conpensate for ingredient degradation. For purposes
of sinplicity only, fornulations of the subject conposition are provided
bel ow I n accordance with a four-tablet oral daily dosage regi ne as

descri bed above. 10 WO 02/ 076242 22Sgf. @CT/ Us02/ 08451 Vitamin C Vitanmn
Cis a well known water-sol ubl e antioxidant. Humans depend on external

sources of vitam nyfahp wfeﬁ‘ﬁﬂcfwrﬁ\jvét@%&uﬁeraﬁﬁbﬁi&a?fg?ﬂ&ﬁ\ans Mzﬁé}ﬁ' nCin

the formof ascorbate 1s tound I n the aqueous hunor uman ‘eyes. A high

concentral | on oifexifidl'sBifc@s flvilaifin BAHFRER HUH Mardh CRYGreentd B Nt al ned by

active transport ascorbate fromthe 0 ream t posteri or

hanb f they o~ i ' ; i
charber of t he/igifipe INe BHTLRSLBRIR RYGTHY AIRLEARIGS nGRBFEHua on oceur s

with a bl ood plasna ascorbate e range approximately 0.3 to

0.2 M 111 or aimel g ch kidrRontEmibh of dftertidterin ﬁ@%ﬂﬁ@&&gﬁgb&?iﬁgéﬁ{%sa' | owance

(RDA) for vitamn Cin the formof ascorbic acid i Very large
dai |y doses oimafthinBl By GcthPansP6ie Bf 4EAILIOHEM thE BN oY 8Féam ' {3 no or only

m nor undesirable effecCts.
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 ascorbi_c 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



Iht akes of 1,000 ng or nore of vitamn C can be consuned daily w thout any
known adverse effects. The subject conposition provides a2@a$Sgip 208se of not

| ess than pr | v approxi mately 450 ng of vitamn C di ngly,
preferably e‘géﬁfﬂggzé?et of a four tablet per day dosage rééf’ﬁé”)éﬁg{ he
subject conposition delivers not |ess than approximately 112.5 ng of

vitamn C, but nore preferably approximately 125 ng vitamn C, in the form
of ascorbic acid. Such a formulation provides a total daily dosage of

e ﬁi?f’%yel”rgt%é%%ﬁlar&vtﬁ%ﬁap%ﬁ%ﬁ%%&ﬁﬁ?-'5%'83 SPyBip e B macel y Goo m o
(o 10 (i mes  RpPRately St 8peent oL P felstastf 2 PRlcad bABATor cor 10
50" per cent - bt sply spbkparia@h o f2 B 0B il oy BBl of e LR,V ° 1

appr oxi mat el y ir}(guc}ir? %%‘{vlgras%ﬂ%s@r?cﬁ\?{@,g%im gshé%cgﬁbioegﬁg %$E@E%| I ncl udi ng

active as well""as I%_ ve | ngredien 'S ascorbic acrd. ght
per cent age {Oloek ol CTRRGNollyl B ANARRREREENY |
Che shol £ 111 &5ent RETRETE bl Spplciiiteli 20 5H1R0t AinaPaRe " 27 "
vitamn Cin thp p%\‘?éb‘?&tto compensate for natural degradation of ascorbic acld 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
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t abl ets, although other sources such as for exanple sodi um ascorbate could
alternatively be used. Vitamn E Vitamn E Is also a wel Il2Xgem005

anti oxi dant ., Mt g E can work synergistically wth vi (é |0
. w0'02/67624 . : :
protecting vi ta% ce?l function fromnormal oxidants. Vi g’irzugoz 84% a

relatively non-toxic fat-soluble vitamn. Vitamn Eis readily oxidized
thereby significantly reducing its activity during periods of storage
prior to ingestion. Once ingested, vitamn Eis stored within the body and

can contribut gggth h%%?bﬁélgﬁ%@égﬁl?gi{l peﬁéta‘(é'.t Iﬁféféfa% £9¢h th

year. The
RDA of vitamin E 1n the for a tocopher ace g@a%%@é I U. No

adverse effecClgygf pSeggégngﬂetrﬁﬁﬁﬁgﬁ%é s fe}ft ?%’f‘gﬁﬂ‘@ QS\ﬂﬁesopzft%%ed at

| evel s as high as 0 ocopheryl "acet ate being

12 WD 02/ 0762 2oRT) oot i ha
t ocopheryl acg'tgaart?e. P@ggg y eagﬁgf‘@b @?Hgkorfgp?fgb?%?g%c{éh?@%gr. day dosage
regime of the a%emeeosuéh%%m&ﬁ&prewe& QﬁaI'MIyHSi&\%e &f'ﬂ?é?ev%BQréf%'h”:te' y 100

U of vitamin Ein the formof dl-al pha tocophery acet at e.

formul ati on prgysitR@pasprotindtel,tdnd 1V, HAS p@ferably PoSmBreRby i t han
approxi mately 400 IU?ﬁpaI{nd pree%j?r abl'y not rmr?al t han apprgglﬁ)'brréltrﬂe é;ﬁ 540 |1 U,

of vitamn E. 5k9ig, Sf3itamind2SaS daﬂF¥ Mshgsofvifantif EASlBhYIRIERKto t O o
approximately 13 to 18 tines the RDA for vitamin E. Accordingly, vitamn E

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

tocophery! acetate may represent up to an approximately thirty percent

overage per tablet or approximately 30 1U 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.
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represents approximately 5 to 45 percent, but nore preferably approxi mat el y
5 to 35 percent, but nost preferably approximtely 8 to 1 percent

by wei ght g@&ﬁﬁ%ﬂtabl et including active as well as in ,&gég@%glgredl ents

as describ ®ater detail below This wei ght perce al pha
tocopheryl acetate may represent up to an approximately thirty percent
overage per tablet or approximately 30 IU of additional dl-al pha tocopheryl
acetate per tablet to conpensate for t he natural degradation thereof over
the shelf life of the tablet. D -g E peheryl acetate is the preferred
source of vitamn E in the subject ta ?ets al t hough ot her sources of

Itam n E, h I t d/ tam
E sucti nat eSU(r:rayaEBeétg;e ta?m""“i‘?E?‘F%"‘t"?&Ewﬁ@ﬁ%&a@%’%@%zagzs‘é%ﬁf e
PCT/ US02/ 0845k Hedy ig ﬁy ]yggét%ﬂ&@rQétﬁ%rot@n&fs%ﬂ&éﬁegfto%érﬁﬂ‘ A 1s a

range plgne

| i pi d-sol ubl e I'n many vegetables eta-carotene is

converted 10 i h@Boly Witn'ah. etfﬁh%rﬁggga%ﬂdgﬂnﬁfbh@ bErcBRCB/RAPEf Ox! ML ey 50

percent. The vitam car ot ene one of the

T PReEL SrL! Ao sheide '%?tdé’%?égié"“'%"fé"“g“@?f“%ﬁ%ﬁdaidéﬁrSm‘;

per day for hgalhiifs of R 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. Ata potency of 1,667 IU 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
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snokers. However, an increased risk of fatal coronary heart attacks in nen
with previous nyocardial infarction and an increased risk2@fSEpi26cancer

anmong mal e sR¥BhR:243as been observed in individuals who ﬁ’%gﬁl%%gl é? nmg/ day
of beta-carotene. Preferably each tablet of a four tablet pe ) dosage

regime of the subject conposition provides not |less than approximtely 4.3
ng, but nore preferably approximtely 6 ng, of beta- carotene. Such a
formul ation provides a total daily dosage of preferably not |ess than

appr oxi nat el y detaiPbelgw. Dithis woight peredntigalibybatdRaRishaY deprdsehl,  Of
bet a- carotene and preferably not nore than approximately 28 ng bet a-

carotene. At aappoéximatelyod thirtyd6 Sevdnty pérasntiovéragepefibRe bragbRaRg this
dai |y dosage of beta-carotene is equivalent to approximately 6 to 10 tines

the RDA of vi thioi 25 Ag mdditishalbietd-gardtere par tableblt dnthahoite i@ naflRgiEsent s
approximately 0.2 to 4 percent, but nore preferably approximtely 0.2 to 3
percent, but mdegradatien éreadnfpvarthe ehelfitié of he@atidt. per cent by wei ght of each
tabl et including active as well as inactive ingredients as described in
more 14 WO 02/ 0762 B2tef6eae isREsfeledthe 84bjécmingokitibe dowto Tsveadyvei ght
percentage for beta-carotene nmay represent approximately a thirty to
seventy per cerconunerciabavajiability atthaighaltemativeosarotehelt profdrnmoofd/itamirga of
addi ti onal beta-carotene per tablet to conpensate for natural degradation
t hereof over tcoulddikewiselbefusedf the tabl et.

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. Sucha

formulation provides a total daily dosage of not less than approximately
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Beta-carotene is preferred in the subject conposition due to its ready

commercial availability although alternative carotenoid prdfSERs208 vitamn
A could Ii ] used. Zinc Zinc is inportant in mai <P t he
heal t h of ank&eg)(}éﬁga?eti na and i s an essential part of rmrlg}lﬂ?%& 0 enzynes
I nvol ved in digestion, netabolism reproduction and wound heal i ng. The RDA
for zinc is approximately 15 ng. |In one study, 80 ng of zinc was shown to
be significantly better than placebo in retarding nacul ar degeneration

changes. (Newsgiag, bt fibrépfférably@0 md, &8 zih82nd prdfB&Bly) nobbfiié thid0 ng dosage

of zinc per day, although well "tolerated, has been shown to have potenti al

side effects %pgkbxﬁﬁatéryelrmbang of e, ATRIdAIpEssHesfecWé bduidiat tdosage zi nc
intake is attributable to copper deficiency. D et supplenentation with

copper does nehpaixifatelylddtolTatittesithe (RD/SioR inel Acebidejly, 8iRc ZéfteseHiS Or pti on.
Accordingly, preferably each tablet of a four tablet per day dosage regine

of the subj eCTapﬁFB%Pﬁ’éiéMMtd%Qé/rbdlﬂ%tﬁt%ore'p%férmbp@mh@féyma%& 17 ng, but
es

nore preferably 20 ng, of zinc. Such a formulation provi a total daily

dosage of not pepsnt, bagmosprefRrabngt ebyeidenPbywbight Wea%@télﬂét@r?cﬁ@&m?
PCT/ US02/ 08451 68 ng, but nore preferably 80 ng, of zinc and preferably not

more than appetive asvell §s hactivedngredienisas descrbeatbininyord dstaideldiv. ZTHIS 1S
equivalent to approximately 4 to 7 tinmes the RDA for zinc. Accordingly,
zi nc repr esenisight 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
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approximately 0.8 to 8 percent, but nore preferably approximtely 0.8 to 4
percent, but nost preferably 1.69 percent by weight of ea@® SEBI265

i ncluding agbioygeas Well as Inactive Ingredients as desq;cil,}gjggmig&nore
detail below. This weight percentage for zinc nay represent an
approximately fifteen to thirty- five percent overage per tablet or
approximately 3 to 6 ng 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 ox#ede doppetitojelintindtabt irmide any potdatal undesirabi sieeis gle provi des
the nost concentrated formfor elenental zinc and is well tolerated in the

di gesti ve systhigh dddagewzinc, Aztbtelingfyotoppee teptésents asprodmately0d.02¥20p! € zi nc
gl uconate may alternatively be used or be used in conbination with zinc

oxi de in the seojent tbutpreferablyiapproxiGeelg 0.02d00pEpercénthat mobiprefierabinot her
| nportant cofactor for netall oenzynes, and is a second necessary cofactor

for superoxi depproximatelyd.04Tpercent by weight ef &idh thblet inoingiag achecay wWeing! v,
preferably each tablet of a four tablet daily dosage regine contains not
| ess than apprasinadive ingréllightsrgs désdribe nemorer ditail beldw. THpweght™at el y 0.5 ng,
of copper. Such a fornulation provides a total daily dosage of not |ess
t han appr oxi mpeedeptagefomeppperrteprasents@ppfoxindtely a tmeptydiven@siglyy 2 no, of
copper and preferably not nore than approximately 16 22SEP21 WO 02/ 076242
PCT/ US02/ 0845 per:eat onpragepparrtablet arlappioximatelyO. 14 toi (25 mgatgdditdrant i al
undesi rabl e effects of
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-lipecic 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 cayotenoid. Lutein is one of the most

abundant carotenoids found in fruits and vegetables. Lutein is also an
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hfgh dosage zinc. Accordingly, copper represents approximately 0.02 to 0.2
percent, but preferably approxinmately 0.02 to 0.1 percent QQUSEPTENE

preferably QBRsg%igRtely 0.04 percent by weight of eachpk@i)g,gﬁyo&{sgcl udi ng
active as well as 1 nactive Ingredients as described in nore detall bel ow

Thi s wei ght percentage for copper represents approximately a twenty-five to
sixty percent overage per tablet or approximately 0.10 to 0.25 ng of
addi ti onal copper per tablet to ensure product potency over the shelf life

of the tabl et.artigRB&it tbihd iRt R Of healRy bfesd PrétBrabl dath tadlidtfal N t he
subject tablets to help prevent zinc |Induced copper deficiency anem a,

al t hough ot hergaf i I onate may
f°”'qm§§jﬁ%'rd598’§§§e reYirie Gid SHoviay %Bpﬂﬁﬂmﬁ?&?@.zs% 3@ ;

alternatively be use i n“conbi nation w cupric oxide in the

subj ect conposhd bPiteirfdoP 8 tothlHilG dbsiteof BEpioRIRAlelly @ 1520 Mg é&i@ﬁﬁinlb in
mai ntai ning eye health may |ikew se be added to the nutritional or dietary

conposi tion ofygdoRevHakiit Albin id (186ANS sOpblérheftRT isUBStituteoVEta-ddiateRsli ents i ncl ude
for exanple but are not limted to lutein, zeaxanthine, alpha-IIpoic acid,

phenol i ¢ conpqinarky z8kdhtife.f RS wite KetaRafoténl, Iuteih ié subjdcetb déyraddt@amer i c
pr oant hocyani di ns, anthocyanosi des and conbi nati ons thereof as is

di scussed in roiAg Pekcds of eeiraye priddteingestion! @ctordinglyelabfdrauantitRcene, is a
carotenoid. Lutein is one of the nost abundant carotenoids found in fruits
and veget abl egutelndreinacéssan/in a tablettiarReRRsPed Adik ddsAgéSfiantifyl of

lutein to be provided upon ingestion.

Zeaxanthine

Zeaxanthine, like luteln 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
quantities of zeaxanthine are necessary in a tablet than the desired daily

dosage quantity of zeaxanthine to be provided upon ingestion.
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PCT/ US02/ 08451 anti oxi dant found in the retina of heal thy eyes. Preferably
each tablet of a four tablet per day dosage regi me coul d 2% SEP 2005

appr oxi mat elyoQyde b0 10 ng of lutein for a total daily,gd
appr oxi rratel\g 1 to440 ng dependi ng upon whether lutein f’gi}/ﬁ%ggs{gg

suppl ement or substitute beta-carotene and/or zeaxanthine. As with
beta-carotene, lutein is subject toLgRi-2éddantkineduri ng peri ods of storage
prior to ingestion. Accordingly, larger quantities of lutein are necessary

in a tablet than thetefieaddxanthihairhi miReml eombmatibnyachleved dbRighatbl, be
provi ded upon ingestion. Zeaxanthine Zeaxanthine, |ike lutein and

bet a- car ot ene, bdcgusd 6faopmaInintbositien or thrbigterawsmaidarcontiminadrymay fruits
and veget abl es. Zeaxanthine is also an antioxidant found in the retina of

heal thy eyes. |Re®is6'baldde® &rihelsabjecticoffpositioh audesipdd. Hrefefred flosdpsage
regime could provide approximately 0.01 to 10 ng of zeaxanthine for a

total daily dostemezeakamBine® e¥ahpleinfludsiot & 9P pementd@BRMdIGoURON Whet her
zeaxanthine is used to supplenment or substitute beta-carotene and/or

lutein. As wi tgardept 2eH@hir 60026 88 paidehNLadxanthide #%il1 (00 piegEdat i on
during periods of storage prior to ingestion. Accordingly, |arger

quantities of |zenpxméfarabty edoh taslersadoyr tablebpératdly@losadwreginecslasi red daily
dosage quantity of zeaxanthine to be provided upon ingestion. 18 22SEP2005
WO 02/ 076242 Redpvideistiszoxithvately 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-lipolc 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
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Lut ei n-zeaxant hi ne Lutein-zeaxanthine raw material conbinations achieved
deliberately, because of normal conposition, or through roy &g oysal

cont am nat i L1 kewi se be added to the subject conp desi red.
Preferred I‘g"?l ggyo | ut ei n-zeaxant hi ne for exanple incl Sygeﬁjg'gzrhsg—?%

percent lutein and 1 to 10 percent zeaxanthine or 90 to 99 percent
zeaxanthine and | to 10 percent lutein. Preferably each tablet of a four
tabl et per day dosage regine could provide approximately 0.01 to 10 ng of

| utei ”'Zeaxa”:ﬁ?@ﬂﬂgﬁ@%nFiiﬁs%@lfoﬁainamralﬂﬁﬁg e@ceeaé’mﬂéﬁblm 4 to 40 ny

dependi ng upo utel n- zeaxant used to supp

substitute bet@arced Qh&diPro ths RIGtidrP Bt GieFY le?iémé’m ebBbSti f@hepr ovi des
superior antioxi'dant protection due to the ct that 1t enhances the

potency of ot fb%s@mdvem.aﬁﬂaésmea Wé@a@@@u pr‘é'fé??@l ebérpféb@ta 4 fhypRy be added

to the nutritional or dietary supplenent corrp05| i on e present

invention if dgsbiss dayfdoségmginﬁee\%unebﬂa‘meaéﬁpvomsdauytoiﬁ% ﬁ)ts Rig gt _four

tabl et per day dosage feginme would provide approxi mately 0.25"to 5 ng of

al pha-1ipoic %bﬁolfd’c?on@pduﬂ&@\‘or@%t’al’dﬂl?%%gﬁgé)éf aAPPHMIAtER1ebY0Im§.0 20 nD.
Phenol i ¢ conpounds Phenolic conpounds such as for exanple but not [imted

to oligoneric proanthocyanidins are additional useful antioxidants.
Aigomeric 19 WO 02/076242 2 2 sEP 2005

Anthocyanosides

Anthocyanosides are useful antioxidants found naturally in bilberry
fruit. Anthocyanosides may be added to the nutritional or dietary supplement
compositio:% 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
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PCT/ US02/ 08451 proant hocyani dins are found naturally in grape seeds.
Phenol i ¢ conpounds may be added to the nutritional or di2é 8ER pl enment

conposi ti on Wb oig2present invention if desired. If so gegiemysPreferably
each tablet of a four tablet per day dosage regi me woul d provide

approximately 0.25 to 5 ng of phenolic conmpounds for a total daily dosage
of approximately 1 to 20 ng. Ant hocyanosi des Anthocyanosi des are useful
antioxidants found naturally in bilberry fruit. Anthocyanosi des may be

added to the mpaHicipanty) & pr@mdébsﬁéﬂtibr%uﬁémnarmfébnvecﬂmﬁbﬁ's%buafanéﬁe present
invention if desired. If so desired, preferably each tablet of a four

tabl et per dayemgﬂdfoe&eMewwrﬁadmlaauegl@emwaﬂvmbﬂécm fbsg5Th® 5 ng of
ant hocyanosi des fora total daily dosage of approximtely Y to 20 ny. As

not ed above, ieggértialingtedherbfand subsdt hutiktiehid ot Metahesupplensgre  pref erably
present in the subject tablets to aid in manufacturing the subject

conposi tion i Boinpbsifdn, fconsiiertd indeiduany, Bavé Bash kv to@réddedraidmay | ncl ude
but are not limted to binders, lubricants and disintigrants such as for

exanpl e cel | ulphgsiologiehlaifietts. HagResH, thestibjest @iigue forh@lationvaaithabl e oi |,
gl ycerin, beeswax and silica. The unique fornul ati on of essenti al

I ngr edi ent's ofeffedts thereafioni eye dealth weeki ret preyvictisiyknewrnt conposi tion of the

present invention was denonstrated in a National Eye Institute

(NI H ADAMHA) , nul t A cafe and, efieotiver hethbd dfypreventing Sstalillizing, 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 IU 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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22SEP20 WD 02/ 076242 PC 1/US02/ 08451 participants, to provide benefit for
safe and effective prevention, stabilization, reversal 2Rd8EF ZBeat nent of
macul ar degeges@kion or visual acuity loss. The essentipelrusagesdi ents of
the subject nutritional or dietary suppl enent conposition, considered

i ndi vi dual Iy, have been known to provide certain physiological effects.
However, the subject unique fornmulation and the effects thereof on eye
heal th were not previously known. A safe and effective nethod of

preventing, stRRid matnsr ddgeneratibmand/ans miduting e mk ofrisidndossdegener ati on or
visual acuity loss by reducing the risk of developing |ate stage or

advanced age-gsghahted withQHé devdisireattioftataracts, inchueles providing theear | y
age-rel ated nmacul ar degeneration and/or by reducing the risk of vision

| 0ss associ atgadeMid hgrdtReris eddepriante with e farmalation motediaboveddiee Wi t h t he
present invention consists of providing a human or other aninmal a daily

dosage of notedsgsital tridpetiaity bk Babjethcofigdsitionyad well as &hy desfred oxi nat el y 400
U vitamin E, approximately 17.2 ng beta-carotene, approxinmately 68 ng

zinc_and apprigxdtiBir)r¥didnts afB/of additve infiedicptsedre\cotbineddyiweighlasage i s
provided in the formof two tablets taken twce daily or alternatively in

the form of opBchiidY sove e méchaniealljeddmbined, sathhasifoo bxaraplef thatughi ng t he
nutritional or dietary supplenent conposition of the present invention,

whi ch is saf ghgqge 6f 4 BlRhHEEifornt Hblendr drmcessany, the blbhd iszhen timbledver sal
and/ or treatnent of .macul ar degeneration or visual acuity |oss by reducing
the risk of dgaiticbsiforimg Thatterstiatencompressed 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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advanced age-rel ated nmacul ar degeneration in persons with early age 21 WO
02/ 076242 2 2 SEP M PCT[US02/ 08451 rel ated nmacul ar degenerati on and/ or by

reducing the risk of vision | oss associated with the devel

cataracts, includes providing the essential ingredients i n(ig‘ég}’d%e W th
the formul ati on noted above. The essential ingredients of the subject
conposition, as well as any desired inactive ingredients and/or additive

i ngr edi en&iﬁi}ﬂ%_ conbi ned by wei ght as described above and nechanically
conbi ned, °S as for exanple, through the use of a blender to forma

bl end. If neceilsary the blend is then tunbled wuntil uniform The blend is
then conpressel usiAQuiritionsl et dietarysuppleroenh conaosition tcpafelyrand y a coat i ng
may be sprayed on the tablets and the tablets tunbled until dry.

Al ternatively, the effentivelyayesentstabiitei reversenat/opitteat QisubPaify 1654y for
containment in a soft gel capsule, the blend may be placed in a gelatin

capsul e or the bl ertsy rejucing theatskdof develdpsg Méé%é‘&fmadéaev%é?.those
pecific

skilled in the art. Wile there |Is described herei'n certain's _
eribodi ment s, ot he roles o apasiddhandd iarbole ML Golod RuaRgSe oK1 e
o not 1imted to rhacissBGelERbs Sy aHi nodBe PR st st iase | nsof ar s
I ndi cated by the Scaos%%c%tted with the formation of cataracts and the progression of
age-related macular degeneration comprising:

7 to 10 times the RDA of vitamin C;

13 to 18 times the RDA of vitamin E;

6 to 10 times the RDA of vitamin A in the form of beta-

carotene;

4 to 7 times the RDA of zinc; and

the RDA of copper.

2. Use of:
- not less than 420 mg and not more than 600 mg vitamin C:
- not less than 400 IU and not more than 540 IU vitamin E;
- not less than 17.2 mg and not more than 28 mg beta-carotene;

- not less than 60 mg and not more than 100 mg zinc; and

- not less than 1.6 mg and not more than 2.4 mg copper:
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t he appended clains. 22 22SEP2 CLAIMS: 1 A nutritional or dietary

suppl enent conposition to safely and effectively prevent, stabilize,
reverse and/or treat visual acuity |loss by reducing the risg of devel opi ng
| at e stage or advanced age- rel ated macul ar degeneration in r $ffh 2008 t h
early age-related nmacul ar degeneration and by reducing the risk of vision
| oss associated wth the formation of cataracts and t he progression of
age-rel at ed nacula ? eneratl n co risin 7 to 10 tinmes the RDA of

vitamin C, 13 to ?re%repﬁéa faGqraResitien Tor ¢ kreyentingre stablizingba of
vitamn Ain the formof bet a- .caroter'le 4 to 7 times the RDA of zinc; and
the RDA of copper. apd/aideeating viswaltaquifydosshy reducing the diskef devetopingan 600
ng vitamn C, - not less than 400 11U and not nore than 540 U vitamn E;, -
not |ess than 17.2latg stapenoodr remvantédnagé-relatdrbt macalant degenerationt il ess
than 60 ng and not nore than 100 ng zinc; and - not |less than 1.6 ng and
not nore than 2.4 personsalith 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,

and wherein the composition is administered daily.

3. A method of manufacturing a nutritional supplement composition
that is safe and effective in preventing, stabilizing, 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 420 mg and not more than 600 mg
vitamin C, not less than 400 IU and not more than 540 IU
vitamin E, not less than 17.2 mg and not more than 28 mg
beta-carotene, not less than 60 mg and not more than 100
mg zinc and not less than 1.6 mg and not more than 2.4 mg

copper into a suitable daily dosage form.
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23 2 2 SEP 2akl15 for the preparation of a conposition for preventing,
stabilizing and/or treating visual acuity |oss by reducing the risk of
devel oping |ate stage or advanced age-rel ated nacul ar degeneration in
persons with early age-related nmacul ar degeneration and by 2¢{8EP 08t he
risk of vision |oss associated with the devel opnent of cataracts and the
progressi on of age-rel ated macul ar degeneration, and wherein the
conposition ig admipistered.daily. 3. A nethod of manufacturing a
nutritional sfppl oFBREOERASIEN Piain faynarensaid cmPOSIHoR4aMRTTses not
preventi ng, stabilizinﬁ, and/or treating visual acuity |oss by reducing
the risk of devel olssdhand804ngyiamin Caaohless dhamd00 dU aitemindz mokless
degeneration in persons with early age-related macul ar degenerati on and by
reduci ng the risk thfanviER2ang bletessamdamne, iradt debsvihah G8hmgdene hng mehiessf
cataracts and the progression of age-rel ated macul ar degeneration

conpri sing: bl endi tgan6 rhgesppean 420 ng and not nore than 600 ng vitamn
C, not less than 400 11U and not nore than 540 U vitamn E, not |ess than
17.2 nmg and not nore than 28 ng beta-carotene, not |less than 60 ng and not
nmore than 100 ng zinc and not less than 1.6 ng and not nore than 2.4 ny

copper into agsul t?%%oﬂ‘?ﬂcls*’tio%oéiacggirﬁ ?Wheréfh said vitamin C is provided in the

form of ascorbic acid.

6. The composition of claim 1 wherein said vitamin E is provided in the

form of di-alpha tocopheryl acetate.

7. The composition of claim 1 wherein said beta-carotene is
substituted or supplemented with lutein, zeaxanthine or a raw

material combination thereof.
8. The composition of claim 1 wherein said composition is
supplemented with alpha-lipoic acid, phenolic compounds,

anthocyanosides or a combination thereof.

9. The composition of claim 1 wherein said zinc is provided in the form

of zinc oxide, zinc gluconate or a combination thereof.
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22SEP2066 4. The conposition of claim1l wherein said conposition conprises
not Iless than 450 ng vitamn C, not less than 400 IU vitamn E, not |ess
than 17.2 ng beta-carotene, not less than 68 ng zinc and not less than 1.6
my copper. 5. The conposition of claim1 wherein said vita@2nSEPiZ®8provi ded
in the formof ascorbic acid. 6. The conposition of claim1l wherein said
vitamn E is provided in the formof dl-al pha tocopheryl acetate. 7. The

conposition of .claim 1l wherein said beta-carotene is substituted or

suppl enent ed Wt hallrﬁ]?éﬁompofét% tq‘?'ﬁb$&‘aheée'lna?ﬁ'd caPRef igIprevdsd ixtheon
thereof. 8. The conposition of claim1l wherein said conposition is

suppl enent ed wi t h HIrphefgupsisi axide,i apppeh glusonatecoma camiinaticarthemenfanosi des
or a conbination thereof. 9. The conposition of claim1l wherein said zinc
is provided in the formof zinc oxide, zinc gluconate or a conbination

t hereof. 25 22SEP2005 10. The conposition of claim1 wherein said copper is

provided in the. foTReehetholof ¢l SivhefsIRBAI BIeHE PraliBed hoflcaQtRamat | on
thereof. 11. The nethod of claim 3 wherein said blend provides not |ess

than 450 g vitam§o g (RAmirEESnbt1R8s fkh 460 Y WREih E; nBPlesk &figh 493 17. 2

mg beta-carotene, not less than 68 mg zinc, and not less than 1.6

mg copper.

12. The use of claim 2 or the method of claim 3 wherein said vitamin C

is provided in the form of ascorbic acid.

13.  The use of claim 2 or the method of claim 3 wherein said vitamin E

is provided in the form of dl-alpha tocopheryl acetate.

14.  The use of claim 2 or the method of claim 3 wherein said beta-
carotene is substituted or supplemented with lutein, zeaxanthine, or

a raw material combination thereof.
156.  The use of claim 2 or the method of claim 3 wherein said

composition is supplemented with alpha-lipoic acid, phenolic

compounds, anthocyanosides or a combination thereof.
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ng beta-carotene, not |ess than 68 ng zinc, and not less than 1.6 ng
copper. 12. The use of claim2 or the nethod of claim3 wherein said
vitamn Cis provided in the formof ascorbic acid. 13. The use of claim2
or the method of claim3 wherein said vitanin E i s provi d@@ SEP t¥8 f or m of
dl - al pha tocopheryl acetate. 14. The use of claim2 or the nethod of claim
3 wherein said beta- carotene is substituted or supplenmented with |utein,

zeaxant hi ne, a teri.al ., copbi nat.i o eregf . 15. The use of claim2
or the method 8 ordf vss Qis 'm%ogﬂi‘)edmeinﬂ?{&%@mﬁ Wherg[nsaid AN isd wit h

al pha-1ipoic acid, phepoljc conpounds, anthocyanosides or a conbi nation
thereof. 26 22SEP2Provigledrindhgdarmgof gingiaxide, ging glacapatesy acombinatios wher ei n
said zinc is provided in the formof zinc oxide, zinc gluconate or a

combi nation theretereaf7. The use of claim2 or the nethod of claim3
wherein said copper is provided in the formof copper oxide, copper

gl uconate or a conbination thereof. 18. The conposition of claim1 wherein
said conposition is forned into one or nore tablets for daily ora

i ngestion by g7hunfiRe us8.of ERANCRBREHE feBibdPbf Ghith B'whelBRi §4il cOPbEr is
conposition is formed into
provided in the form of copper oxide, copper gluconate or a

combination thereof.

18.  The composition of claim 1 wherein said composition is formed into

one or more tablets for daily oral ingestion by a human.

19.  The composition of claim 1 wherein said composition is formed into

four tablets for oral ingestion by a patient of two tablets twice daily.

20. The use of claim 2 wherein said composition is administered orally

in the form of one or more tablets taken daily.

21.  The use of claim 2 wherein said composition is administered orally

in the form of two tablets taken twice daily.
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four tablets for oral ingestion by a patient of two tablets twi ce daily.
20. The use of claim2 wherein said conposition is admnistered orally in
the formof one or nore tablets taken daily. 21. The use of égﬁg wher ei n
said conposition is admnistered orally in the form of twozt t aken
tw ce daily. 27 22SEP2005 22. The nmethod of claim 3 wherein said
conposition is conpressed in the formof two tablets taken twice daily. 28

22. The method of claim 3 wherein said composition is compressed in

the form of two tablets taken twice daily.
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