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| METHODS AND COMPOSITIONS FOR MODIFIED RELEASE OF
NUTRITIONAL SUPPLEMENTS FIELD pF THE INVENTION The

present invention relates in general to the field of modified-release of

nutritional supplements, 5 and more particularly, to compositions,
formutptiorsapEtae ST FDOSHORMIODORE DERBRE AR (F UHRI TIONAL
more closely resembles that of foSd/BRERYEYESion. BACKGROUND OF

THE INVENTION Without limiting the scope of the invention, its

background is described in ¢ \Hm LI92ht sensor technology
SR R LB ‘%'5’%2?3?% PR BB 8 Blrons) suppiments,
apdo 1osid apar epebie o Arvmptioiitantiisravigtionb stad caerhedsighifieseiging nutritional
SO VSRR RER YER R RX el SL AN QHdIZaIR S ubsHale-when present at

[ow concentrations compared to that of the oxidizable substrate. There

are enzymes that are an]g eg{ rb:f}s[ﬁtp ﬁgeldjﬁmutase and
y

catalase, which are code many organisms. Substances such as
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dlet into biological systems, It has been pro‘é;)osed that naturally occurring

ApinIdaE AR %‘rﬁ‘ﬁ&'&ﬁ%&%%%‘l%&é&ﬂ&% % produced in the body or

1% oe Slge Inttekrlr?s rlllg\l;lén tlav%ll%t edr g‘n 19)9 ﬁn}l‘?l 2&?&9 chglgg‘c rl]l!l)é E’E‘t@é’ﬂ@@f radicals and other
eno% A htioxidants becalise 1t is deficient in fruits and vegetables and/or

pmemdmvamwegefab@e@omawe IANP A Bt EpReRsantY ddays or prevents oxidation
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improved, however, todaést,llfe Iesi gg go 20 c%rrggg on a%’é’%ﬁﬁecglalase which
S‘f’Bﬁt e eefﬁ%ﬁlf%ﬁtt HSH AR RO practical way to deliver the anti-

am@deleﬂsfmebw iredyby gheshod\Bubegmeppiemastvireniothmadilentiphsnols are antioxidants
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included in the supplements. Chinese Patent AppllcaBHﬁ% No, CN1586
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TheeACSHN didieagingioampositinn]dtsmpreparaiiondantd meahﬁdlbtwééidm in fruits and

Jaatural Z2oiplant Ittg% RPARIUR rgcﬁga}géma{%{ﬂe\MEﬁaﬁﬁe&%@@f&mﬁwqnmdams due to

gar, elman ark, sta aw kernel, honeysuckle, isatis |leaf
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c&ﬁﬁ@sﬁimﬁ&ﬂ ‘iﬁéﬁ@ﬁﬁak@%@]@iﬁéﬂ@ﬂoﬁﬁlﬁlﬁeﬁaﬁumﬁﬁﬁhh@ﬁy to deliver the anti-
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aﬁtlexgdamgo@psma‘is aitfer sororandigtang BBG I btetwiteditaining all of the
natural components of wine exce({)t for_ the volatile ones, in_particul

Chingisor: aeaﬁd‘\aré’c%?&ogdméwéﬁ% 2Tl Yo BTt ﬁSﬁega g @ natural plant
c6RPLAIRE BRAXIGANRIEO RRISXESJoMMsaidn, itinayinasee srcomwieddfvith. The natural

Pn? A mhos 1{91'01&\/&'lab”aIy lﬂhpro{n Otﬁr%ﬁhﬁfr?g‘?fe@ gu%ﬁ?bgl%ngﬁ@t&f }Bgﬁ( starch, haw
|nven 10 COﬂSIS?S n a dletary supp rllement row ed as

kemel, honeysuckle, isatis leaf, cordate houttuynia, dandehon sodium sulfate, trisodium phosphate,

urea, trace elements and vitamins, and under low temperature and high pressure conditions for use as

a feed additive for ruminants to raise milk yields by over 10%.

Another patent application is WO 03099040, filed by Piergiorgio, et al, refers to a dietary
supplement containing all of the natural components of wine, except for the volatile ones, in
particular ethanol. Said dietary supplement is suitable for oral administration and contains

antioxidant complexes present in wine vinasses combined with one or more bioavailability



solid or liquid formulation allowing for avoidance of wine consumption
while maintaining all of the beneficial components, in particular the
antioxidant ones. SUMMARY OF THE INVENTION 5 The present
invention includes compositions, methods and formulations for the
modified-release of nutritionally effective amounts of, e.g., anti-oxidants,
vitamins, saccharides, minerals, amino acids, nucleic acids, mixtures and
combinations thereof, wherein the supplement is compressed at a
pressure greater than 100 psi in the preséace of long-chain
polysaccharides. It Was found that using identical conditions: capsule,

weights, etc., usnf]% tgr nl_lit(l;l inge%lbagogsqg omdgn{at M@,ﬁ%{?tpmwded as
10 HIBRITH ARBRE RS BiTion Over ime of the nutrient when

co mﬁéégséwwmmoeﬁawg Bolycidenaeideas eopsmplion BRis Mg uAine Al of the
polysaanhadsiesnednich maysaisheaatpaitaof die. nutritional

supplementation regimen, may have monomer subunits having length of,

e.g., 2 to about 50,000 sac MER D MG MRAETHEY be compressed

S ror@‘l%b%&&(?rg'eé%g’ﬁc@t%gs go%@sﬁfoﬁé’ eSO RehRfatBHe KL el iBed release of

the maJorlt of nutritional sugelementts in usie toda Shlchh are releaﬁed
im PR ERAREAY SRS AR ARG &kt SR P S RIS o oS A Teleased
the rmqélerambrenaiweemhm@bmamm%ﬂmfné’ﬂﬂé@ﬂaﬁﬁrfﬁpalﬁa‘éﬂHﬁa@%’“md at a
acigseshie ghatias, mixirpsiancteanabiflatpaaitheieatchdribe food fotofféat using
the pIess %{‘éoﬁﬁ{ﬁ&ﬂoﬁp‘s‘ﬁ.@ e Sl Qté%éiﬁ@ﬁ’&%?d%&ﬂ@&kﬁs SHefiCiaNGiffdY) the present

essential nugrients in a manner that is bo}h SC|ent|f|c lg#]g %L%g) more .+ 1ong-chain
L0 atdframtipAaLGHs R B BRI B A GRS SIS A b . SVRGetable o8
capsule or a hard gelatin capsule. When 10 compressed at a higher
pressure, e.g., greater than 5,000 psi, it was found that over 85% of the
nutritional supplements are released from about 1 to about 8 hours and in
other formulations of over 85% of the nutritional supplements are
released from about 2 to about 6 hours. The long-chain polysaccharides
many include monomers selected from galactose, galactosamine,
glucosamine, glucose, mannose, acetylated-mannose,
N-acetylneuraminic acid, fucose, N-acetylgalactosamine, N 15
acetylglucosamine, arabinose, arabinogalactan, galacturonic acid,
glucuronic acid, iduronic acid, xylose and mixtures or combinations
thereof. The supplement may be compressed by roller compaction at a
pressure about 2,000 to 10,000; 5,000 to 10,000; or greater than 10,000
psi. The one or more long-chain polysaccharides may have about 0.1 to
about 75 weight percent of, e.g., galactose, galactosamine, glucosamine,
glucose, mannose, acetylated-mannose, N-acetylneuraminic 20 acid,
fucose, N-acetylgalactosamine, N-acetylglncosamine, arabinose,
arabinogalactan, galacturonic acid, glucuronic acid, iduronic acid, xylose
and mixtures or combinations thereof. The supplement may include one
or more long-chain polysaccharides selected from galactose, glucose,
mannose, N-acetylneuraminic acid, fucose, N-acetylgalactosamine,
N-acetylglucosamine and xylose, from, e.g., isolated and purified gum
tragacanth, guar gum, grain flour, rice flour, sugar 25 cane, beet sugar,
potato, milk, agar, algin, locust bean gum, psyllium, karaya gum, seed
gums, Larch

jno acids,



tree extract, aloe vera extract, gum ghatti, starch, cellulose, degraded
cellulose, fructose, high fructose corn syrup, pectin, chitin, acacia, gum
arabic, alginic acid, carrageenan, dextran, xanthan gum, chondroitin
sulfate, sucrose, acetylated polymannose, maltose, glucan, lentinan,
mannan, levan, hemicellulose, inulin, fructan, lactose and mixtures or
combinations thereof. In one specific 30 &xample, the long-chain

polysaccharides and/or the nutritianally effective a YEn itional
oA TSR LB BT D PPy e Bp e et
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15 combipgiicnsmihereahiwberaibitvealorignchslivpionisasihaslaasaisopsit iduronic acd,
nuittional supRISREtS AR TaiBh e aBRactethalapplasstrmar datesdipaissed by roller

2,000 psi, Another modified-r se diet; | n ) <. The ome
T B A D RS e mer 8 o .
isolatadrarionpubtiePRiYigeehEFDBIRs AR AEYs "t SPbre’ MisBhiE e ° °-
anfisR¥isiaNERBPsARRQHaAtinepiakic. antinoosid et yidakeimehes, N-acetylneuraminic

5 Supplement isroller, compacied Al ARIRHNEORE AL IAREROBdEIacte salacturonic

present invention also includes a methad of makin‘% nalbrinng(l:l(iﬂse%-rgclﬁase
dieseishy iy st BRI AT OO SRS P TBI S L R polysaccharides

ang,an p”i%@&”)ﬁ@f%ﬁﬁwc% INOUNLREORRQFHRAT GolsuddubkitieN dlected from galactose,
suppTemepnts selected from anti-qxid [ i

ants, vitamins, minerals, amin i -
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modified-release dietary suppleme u u IV@uctose, high
antSEirt B dn 3%& more }gagf;t%ﬁ“ a%%%%%?f%g ’p%%%gf;%h%r%&ggs f?((:)e?ln Bﬁ m thg
tra@thrgwawgumwe%aﬁh%&Pﬁ%egrﬁﬁf@Efgé}%ﬁWe,%%ﬁeswgarfmm xanthan
POLALR), ditldraR g sulecuShdaadited polyrpsyiissrnd sy alugemnleaisy, mannan, levan,
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edc

degra ellulose, fructose, high fruciose com syru p?{:tig chitin
~chai CohigTi Ve amoubt of one or more
30 acgEmPluthedPasEIRAlEs R Ea AR Enan e e?/rnan?xeant an ]
saccharides includes about 1 to about 10 weight percent of each of isolated and purified galactose,
galactosamine, glucosamine, glucose, mannose, acetylated-mannose, N-acetylneuraminic acid,
fucose, N-acetylgalactosamine, N-acetylglucosamine, arabinose, arabinogalactan, galacturonic acid,

glucuronic acid, iduronic acid, xylose and mixtures or combinations thereof.

35  In another embodiment of the present invention, the modiﬁedurelease dietary supplement includes
one or more isolated and purified long-chain polysaccharides selected from isolated and purified gum

tragacanth, guar gum, grain flour, rice flour, sugar cane, beet sugar, potato, milk, agar, algin, locust



gum, chondroitin sulfate, sucrose, acetylated polymannose, maltose,
glucan, lentinan, mannan, levan, hemicellulose, inulin, fructan, lactose
and mixtures or combinations thereof and one or more 25 nutritional
supplements selected from anti-oxidants, vitamins, minerals, amino acids,
nucleic acids, mixtures and combinations thereof, wherein the
polysaccharides and the nutritional suppfements are compressed to a
pressure greater that 2,000 psi. The present invent; ' :
o, UG P R L L v 2 Y PEMAES gum ha, st
oxickliilsclalpatateheeinoitburiotea Al THTATESCOR BTAPSRRTe-BiR 4687 gum arabic,
StajindCaiity € bliedEedRa seeinet desbam posifioismindtme tlfds, tratrase  acetylated
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lipophobic) and has m bll’ed them separately. Furthermore, the art has
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usipg A deieciable JeRQrigLyolepiiedt Thenpressat: inv@mtion includes a uutritionally
overcomes the limjtations in prior art detector '
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Abganbanara apasity-Saa ey S8AEs(0)) apparatus and method
disclosed herein. Using the ORAC(0) apparatus, the present inventors
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bothitiagpkilic aie liggriiabipapicokidantsnn disstimmelly offswien depats of one or more
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potsetiattrs MOySSatic0tamhpotad.pieseritiAlenson The|tgtehmay be used to make a
appREES oL detestingdiptctivhi iepntngid antulfiaetlyiffedthvetimount of one or more
lipophilic and li ohic anti-oxidants that.in I ved . :

o AR A L i 01103 .
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oxygenfrdical @cnaiivaaen samcehatiyrentiy, defbdese,bdttrifed prelldagpdiructose, high
lip%@t%?é%c@ﬂt;' 'gﬂéﬁénirbﬂﬂﬁl?&éé{&{}téﬁﬁt%&u! fastaptaexiehieagddden, dextran, xanthan

oxygen radical sensitive molecule m e molecules, that will r with ]
BB TS RO B i g e

Sutimicgivtainingiomipotamddamzarmslesivhosy e Aoraeiraiiose e and one or more
25 m%ﬂlﬁaﬁsﬂaplﬁhﬁ@ﬁ%&ﬂ&%ﬁ)&ﬂ%ﬂaﬁiﬂ (i, minerals, amino acids, mucleic acids,
OO e S al el Aci 01, CODIRARD SR GIERtRal supplements o
ox{J4e P dicareveris Getermine dﬁreqtly using a dissolved oxygen
mesannsessesie 6 PIRsERsoRAsHRTTA 08U PRctant mixture. The level of
dis']iowed O%(}{gventlrga%l?ae in% &ggsma!n %%H&l?%%r@’%@%ﬁe’%ﬁd&%%aﬁ Headlt directly total
electiolRERica A C emiluminescent, a surface plasmon 20 resonance, . . .
ansmeéiggi@&kﬁe}q apdéhe Gﬁfﬂéﬂf agth%glegtﬁ ﬂfb@tﬁlogéfngﬁ angﬁtgm state.” The invention
30 hyprRsSREGER| @@i@eiiions and methods that are useful for providing effective amounts of anti-

oxidants to an individual for optirnal health. The apparatus and method disclosed herein detect the

total anti-oxidant capacity of a sample, concurrently and directly in real-time. The present inventors
recognized that the art has artificially created two mutually exclusive categories of anti-oxidants
(lipophilic and lipophobic) and has measured them separately. Furthermore, the art has also

35  generally measured the existence of the radicals indirectly, that.is, using a detectable reporter

molecule.



sensor. The dissolved oxygen meter or sensor may be placed in-line for
high-throughput analysis, may be a single sample detector and/or be

adapted for office or even home use. The solvent may be an organic

solvent, e.g., acetone. The surfactant may be a detergent, e.g., a

non-ionic detergent such as Tween-20. The solvent in the
solvent/water/surfactant mixture is generﬁlly at least about 10 to 90 25

e OIS Of 106 SRR RIRH S TR GIRR LA A8l s By Qg o rapic
water in the so vent/water/surfactant mixture is generakl}_)ﬁm?t least t%bout 10 .
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is ?ﬂﬁg&%@f/&ﬂ} 20%.159 thO GRECE D} Mpp¥RNBOfHIént inventors were able to measure, for the
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displfay thé data or sumimaries of the data in the form of tables, graphs,

chaltsAnstidneNkee ReRtoneasor/ oRifster ipysals tobdecotinediecari antioxidant
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oxygen observed as a result of the actjvity. of a.known standar Ugi gxﬁ?;? ] h
pradifg! i?‘?f}gﬂﬁ%r‘??(’i% ?hné%%&ga SI? € éessc)él o 'I‘juerr%alcr%,?ﬁ% Ige%e%egT £ mlfeales vi

15 dissuiveticdxipyble bonsreanliteneneciylin tru=Sda FBmPIE M CRiEREPIS¢f oxyeen radical -
Ifip@ai’sliﬁeeafastdlm@pe@p iuaREcEl) GaPHsccepmiain (BHE), dnakianefosuofithes, linoleic acid
ormuia tor C t Ne: 8 - G 2 di ve en
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wherteiniAdd CRAY/ ¥ isaen acesou nde rtrecrdsmishlce shemalushinsceeni feefice plasmon
20 gﬁ%@%ﬁﬁ QHQﬁrfﬁéi,L?T éﬁ&@é&i@pﬁ!@ﬁ@%?ﬁ@i@ﬂ?ﬁéﬁﬁicWheI’lﬁ?jiﬁerspectral oxygen
IS The. san e. e present invention.also 1Inciu :
TR R A R B T SO, e A IGIA gt aali,
detesminmgntie srelokserioxgeier faadenicd ETEEn R GHORLBRASG i solvent may be
solyesnmatesienfagianicmist Unhd muteqpresey be olcngwy agarenon-ionic detergent such
ﬁgl%- %%%%6 aﬂg A R RGN AISAVOR SRR AaAAYSARE: about 10 to 90

e anti-oxidant activity is measured with, an oxygen .
25  percent in volume of the solvgnt/water/surfactant mixture, X%, 33%. The water in the

solvent/water/surfactant mixture is generally at least about 10 to 90 percent in volume of the
solvent/water/surfactant mixture, e.g., 33 to 67%. The surfactant (or detergent) in the
solvent/water/surfactant mixture is at least about 0.1 to 10 percent in volume of the
solvent/water/surfactant mixture and may be stored dissolved in water. In one specific example, the

30 solvent/water/surfactant ratio is about 1:1:1,

The apparatus may further include one or more processors, €.g., a computer that may: control the

detector, capture data, store data, perform calculations based on the data and/or a database of



detector. The dissolved oxygen radical level may be determined using an
oxygen detector, e.g., 20 electrochemical, chemiluminescent, surface
plasmon resonance, capacitance coupled, a dye-coupled fiber optic or a
hyperspectral oxygen sensor. The anti-oxidant activity may be measured
at about 37 degrees Centigrade. Examples of radical intiators include,
e.g., 2,2'-azobis[2-(5-methyl-2- imidazolin-2-yl)propane]dihydrochloride,

2,2' azobis (2-a a d|h¥drochlorl ide. (BARHe form of tables, graphs, charts and
2. Fipglie a%d#ﬁ@gﬁﬁgﬁg[g “stearyl) amldlnoproli)a?ne0
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imighiRZ edifnAnyibatiso path ehe xR senoetyilithicentoin sgatgd [dpiagrahafxtuce. The present
dlh%grochlorl%gu& Q) \apet oG0S (GriRatle X ate il RN \ RIS RUAIIIR) of oxygen that

(MeO-AMVN), 2,2'-azobis(),4-dimethylvaleronitril ac cla
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2, Hiapobis:(@- dimiginoprewedel st alilieredviy @ﬁ%@gfgﬁ?ﬁﬂfgﬁe Jfsing the present
Thﬁ%@ﬁt%mnﬁmﬁﬁﬁfﬁﬁgﬁa@iﬁ ildevereseardolveatigandtsgeasured directly in the

::‘]%g}%%%}%hgﬁ% lee EQ Blﬁﬁ ehl{i(ttr;l%é inc%}l Bro 2. &Rilﬁitt@ dc@ﬂl%ﬂﬁ'y e_ﬂn%Qamples of the

‘oxida any Isolate and purified lipophilic anti-oxidant,
whreirlaiie tpeptibsidbedECtreNRSophilic antioxidants combined have a
dissolved oxygen value of greater than 6,000 jsMol 6 Trolox(r)
Equivalents (TE)/gram. T SR H¥frecognize that the value may also
be expressed as liqUITEYYIVAETIS €., 6,080 RMoBIdX{H)* (wmol/mb)]
EquuvalentuTE)/mMﬁmea—
are fR¥f¥leased and may include one or more vitamin E selected from
alpha, beta, delta, epsilon, gamma, zeta, et@b'@?l“}ﬁ’?lénd sigma

10 tocopherols, and alpha, beta, delta and 5 gamma tocotrienols, analogs

thergefepharpaseiicalliAncrpiablasaliathentaiec antgtambinations
thereof. Examprps of lipophilic anti-oxidants include quercetin, kaempferol,
Mykisadnh ApiggRirisahd atanndieshanatogeslphafitbaddatcally acceptable
salts thereof, and combinations thereof. The dietary supplement that
|nammraA§L’K§@lavédhamuﬂﬁ@dhﬁﬁ’§H%B?é“§rfﬂr R %’Hgé?fﬂiany isolated
and purified lipophilic ant| oxidant, may also include two or more essential
sa&ﬁéﬂﬂ@l\ég @rﬁ 8tose galactosamine, glucosamine, glucose,

15 maﬁlnose age1n¥|e%¥16091 gi?o“ﬂl%ﬁ%eé\'aaﬁglﬂéﬁew %@%ﬂi@r@fé%ﬁé&@s&e anti-oxidant activity

N-acet fga actosamine, N-acetylglucgsa ge and/o exgilose gn on

eniBERRR e tFEPsS o HEPRIRRA IR SRS SBVFE SHUitandin e, ‘fuuon dissolved in &
plantventwetsittativighive |mm¢msmcemémmmmﬁmd@*§&eﬁ %Oxygcﬂ radical

any ﬁgétr%%lﬁ%hl%u&@%ﬂmlﬁﬁhaséﬂiMmanﬂ&m tangthemeapeeifigith an oxygen
em%{%gflgrxg engt tha%)so t%gun " 5 r% 1ca!lefg Lté’l?ﬁ&ﬂ%ﬁtﬁﬁ%véﬁ/ gf@gnadetector eg.,
rc

Ei Ve suc as wi d A stra ilan bush plu 4 ed
20 (Temmw.myswdwﬁag %Wﬁ@%‘én?ﬁﬁ’é‘@f‘?ﬁ%?ﬁ?ﬁ%dca ye-coup
thafpdpspti€ BQWHyBMﬁkb@}h[mxfr@he sehioplThe attimaidaibariiviiudaydsenggsured at about 37
mg{e e gl% E-9- ﬁﬁﬁ{-ﬁ&%‘#%ﬁm aﬁqaﬁiﬁylmr@@ Sp 2 Td38bis[2-(5-methyl-2-
sup Sment m e compressed to OVId ene pyﬂg &11 drochloride (AAPH)
mH@‘ﬁ#@&B%ﬂéllﬂ%e]@H'd@%ﬂﬁ? p?é% gz Sery cag & a ’
tatﬂ,at—,aaoms(ﬁ ﬁﬂmmpmpwwam@wﬂmmmmm& ééurdémbﬂﬁaﬁ% @éﬂéo? 2"-azo(2~(2-
52 é‘i%b dﬁ#—‘i- %B&%j'%l@mtﬁmﬁlﬁﬂd&@i@ @-@Q@i@ﬂdlﬁeﬁnﬂhﬂ:ﬁd‘gﬁﬁhde (C-8), 2,2-
escribed hereinabove ola ifi ophjli | nitrile
S e e e AT GO il
(AMVN), azo-bis-isobutylnitrile, 2,2-azobis (2-met ylpropnonate) (DAMP), and 2,2'-azobis-(2-

amidinopropane), salts, mixtures or equivalents thereof. The detector may even be disposable.

The present invention also includes a dietary supplement that includes any isolated and purified
30  lipophobic anti-oxidant and any isolated and purified lipophilic anti-oxidant, wherein the lipophobic
and the lipophilic antioxidants combined have a dissolved oxygen value of greater than 6,000 pMol
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value greater than 7000 ItMol Trolox(r) Equivalents (TE)/gram. The
present invention was used in an open label study to measure the
change in anti-oxidant levels in each individual taking an anti-
oxidant/glyconutrient blend that included the anti-oxidants of the present
invention in their diets. 25 When provided to a patient, the lipophobic and
the lipophilic antioxidants provided an avérage increase of over 13% as

meﬁ%ﬂ)rx% 1$£é§&ﬁggr£roﬂéQﬁ]%@ﬁiqwg'ﬁﬁk'[ﬂ@%tﬁ} 2iso be expressed as

average baseline antioxidant level. Theﬁ‘;e‘sent in }Ilgl]ﬁi 1!gro uﬂ%l,ﬁjes a

nUHBE BHEGIAED S Eork M EL PSR SHE dE B Sed Rerein are based hobic and the
onlipelitteogiticdath atedistarsiessndpiementinddd els €T Bareatipinf fpiected from alpha,
comping.lipanilic andiRopiokis, anti-esidantsiwit tweestiaiedatihdlibas, delta and

above 30 those expected from the individual com anents Msing.dhe .ng binati
ap BRI LIRS H%O%Stﬁ%rﬁ?éspeﬂﬁ{mﬂhc\efelﬁﬁ%ﬁ,at%e_f]lp%{elsgnt inventors. o

wetheistfle Reuinlse lofingrdie raticosishnts et SoF RS L oSS ph it isgiigy apigenin and
lipaphalais antbexidaniscdutalpacagtioteniihtosef ohtheabitatisi dreteof.

activity. Flavonoids like quercetin have recently been shown to increase
theTheadistriptiapplstes Rehiipadmurm At 3l IRty BRptaRs fpi-oxidant and any
olytathianacyathesisgrmas: ghitanyeystisinedydv heias edtiresgtialraccharide, e.g.,
355%[%1@1%;%%}5%289?1 eI RNSINECIRMAR S RGN GEEIRRME HiaRReEi Ria eiPineuraminic
su s_equenﬂy translated’in increased |ntr?cellular Ievdejls oflred Eggne embodiment. the
(acuie)iseradiiariy e tetasemitf ot e a8 e TBPEs R Tk or ’
cosapglarat: elsethvlides, grape dkittaaindGbriens: Sagtivset ibradtighled of natural,
req Wing.geRefiskiRtudNss QRians-SHa0sshbanafigakeiart Frupandigalih. In another

Querectin has.been shawn.to hewell AR orber RY MIBAN R &St Dplant £
shiRed %cﬁlf‘r‘i’ﬁtéég aﬁ%l%lctgllﬁa S{% %lgtgb%ﬁi%geh two hou}s{}followir)%ag soutee 9

meitiEn S pedh Reeldriterimubrshomarefear e BdRFKitickiAiTE, bes @ bigber
Sepiembes 57 &2 00RarGam @f&ﬂ@&uﬂi@)uﬂpj‘hefmpﬁtﬂgngum@ﬂgigdude one or more
decl[‘g_giso% s,LQgI.‘, ? Icgc%tézgﬁhltp ugﬁﬁ%&oﬁ%ﬁ%‘ 1961 niﬁ@@ﬁﬁﬁﬁzﬁéﬁl%ﬁ?%@ﬁompressed to

red wine, researchers asserted that the protective efff:ctso could eger;t/lﬁ!:iﬁely capsule, a
bePERHTLEeBFIETHHE SOy BPHmEIRE AT ifmetabdiites. Quercetin has ’
alssblee@nmitissbnatcapimvarvierieecatzhiie; o teplinrbesrdsephe present

inventors recognized that due to'%o1[%§}¢1 erous and diverse factor. ed inab th
infie ARGt ShFampaiap Ll 4t X ag?gaﬁar Sméhta |8§11?/{gc6)}1§ﬁn§eeél To e e

beitalttbehdpaifinddivigbisitanidinsphbicraigdants T0iibaTR arfsraxifa QR AC(H-lipo)
reGagk izesdhatsyoaminatinbebiagaphens T BasHeqTieéemipeitinn was used in an
dlﬁegg gage esgl%l Oft(;nzgnle\éls%}jea{ﬁé.-gga GO QM%QM f%%oﬁeé% {Rdividual taking an anti-
necessary becgqse some antioxidants are "selected’ by the body. For . their diet
exerrifoRy 2lrepregsrhIFh iR itr A s AR EHAMING AT RIRERICARCERSE 1§ Ber T
gawmeR-tasaederok watiah, ihedipuptobly fodribeitinehdiabioidaals wetided an average
ProQugla degie s négm ) HOW MEduth @ BR@Mtient population’s average
predominantly retains alpha-toco%Pero . ,tA sp?ciflc rlngéglod11 u%%é?%?%ﬁ’&iﬁons, The
alpRsEiB AP drthdReter PrORH RAEBEER TSR TE Tegulate the _
conmamtriition difAphhectoprelebtd e bodgeagriire Hiffi-gikieynfipplements available
COgIRasiYans b tamkorHnikeRIesephinieRiiDoxiges wilxedasurable activities above
(0GERRCIOA RoviHe e aady Wi JIany RS Sl UARIAE o RGN (6 the prosen
th& S SERER retehtion and use of the optimal amounts of each form. e
Furyaatiom fae mﬁwﬁ@@@ﬁtv&;ﬁ?&iﬁ A9i8svelpp synergistic combinations of not only lipophilic

and lipophobic anti-oxidants, but also add potentiators of the anti-oxidant activity.

Flavonoids like quercetin have recently been shown to increase the {ranscription of the heavy subunit
of the rate-limiting enzyme in glutathione synthesis, gamma-glutamyloysteine synthetase, through the
gene’s antioxidant responsive elements. The increased transcription is subsequently translated in

increased intracellular levels of reduced (active) glutathione in tissue culture cells. Quercetin is a

major component of red wine, grape skin, and onions. Studies of quercetin from red wine, grape



guercetin and mixed tocopherols provides the body with a wide array of
antioxidant nutrients optimal 20 selection, which may differ based upon
an individual's needs. The present inventors sought to maximize further
the activity of the synergistic quercetin and mixed tocopherol combination
by adding compounds that help potentiate the activity of these
anti-oxidants. One such potentiator is Vitamin C. Vitamin C has

significant antioxidant actiyity AirBuRd IR it ASielbas&e el been shown to be well
nof ahflaxidant nutfitive functions. Many attribute gro-oxidant r([)ﬁ%%g&%%ed two hours
e

to e B8 EmBgbo A HES LS P B ol i
Prasmsidagt pied cRispah Rearmich Cof-timoe! Béfeirive idedtAiRants, September 25-
Hoyyevss, OtherygsearaRers essetiiial thaydouwy thakiteniDl befwisesin subjects
as”an antioxidant, even in the presence of unbou $hEk e off d

= posTRER ST S0 TG T A s e
sediliebptpcrtramddgrcbn asiByaf ABETIR B ARt AGPHIET (RECTERMBREYR Con shovn ©0
POEALAR R HAARNIT astitiyyies vitro and inhibited the development of
carcinogen-induced 30 preneoplastic lesions in the rat colon, Greei%ltea . dative
alsTheigmifintinvsoiowitsitegnived Fonf Aty fsmimeSin At OIEE FHETCfERE o8 oxide

- thereseit Ve aisptamBRinen walldnlydasyneigist cocrindinistiel's g¢ed and chemistry.
purified and isolated anti-oxigants. fram, ARIAlIBHEES WHORASAUSSEhe differing

10 anguﬁgﬁlém_{%_éggﬁ%rr%ﬁ%%%? urther added potgntigt{ors thatbingr%ag%% tgl%oxi dants are
densedalsfizgividsrieiartba ORI YIH S50 HFRARS f\?lg%cf)%pﬁfqﬁsy, the S
compleaiiipng tlietyryFouppiepie tiehedimitreien o wEsimfiyefe Noph American diet
35i§%§9#§¥t9£$}%9r9f; WRLE fSsatidipaschafidestakistatedding podiedderived form
lipophobic oxygen-radical encher; and an.i ucified: A ific method,
ISP LS o Pt A L A UL AL A spifi method

15 lipdhiic oxsigbmisaeibeiEmERArS EaHIRNEE RS ShiERye irsapegmion of 1P
QUERIERRFMAUEoBy g Iaates ditaoxi A GoglptolHrsloxsy Bripis|dtrresent invention uses
(TE) I?{ycvelf?lqul% osf LQ%QBQ&WM BEndIRPNGOKY gswhndfeathe selection,

quéicher when provided to a patient provide an average ingrease of over ..o o
130eonsom aative of Hie OmRe FEABYS fOFF Snﬁlat%ﬁ%f)oﬁ)ﬁ?é%gr%n rgse‘lzine maon e

anteiganievetcitecdppephobividsdbtiodpBphitiz ¥ ygeh oEgfiogidant nutrients optimal
20 AUENCHE AR RARKAIRA T aKigRdataleares agdlsnay 5 include one or

more of the following vitamin E molecules: alpha, beta, delta, epsilon, { mixed

gamtmreaetsinvettrx Howil tameigiTraftobehr A6 M o PECTBIEtS YRE ™ and mixe

a”%&%ﬂ%%?c&&ﬁﬁgﬁém1 ABRlpgsnes haphapacelticaihpaooeptibies anti-oxidants.
t

salts thergof, and compinatio reqf.~The li llie QT aelk ibuted to it
U ETER RO AR G Ve C S (e 8 atributed to it 2

2 Ol [¢) the following: flavonols, le c%tig {es to vitamin
kaemdb@emﬁemﬁﬂoﬁiﬁwmtgﬁ@&@?%tég%ﬁ%ggeSﬁ%?ﬁ%ace El(_?aﬂly
25 aceeRiphiRIEAisib preefcantiensibinattls (Herewkot@anhprenssisepfigifmin C may not

malXe %ﬁﬁ% #é&!‘ﬂlg%éwﬁ%f[\%g,rgtﬁé%égﬁ@ Ig?.@éﬁcﬁﬂlﬂ tﬂ@ffbﬂﬂ& t@ﬁotﬁgmin C behaves as
consis mg_ ga actpse, glucose, mannose -acC neuraminli - ..

B
detivhies panalogsaphasmiacs ativaliped i B SE88 {REBchnf one study, green fea
comRipRiaRihareaRRIERRES GRIFT HaNnGIbiitd R DEAVNG Sf b8 dpgen-induced

a more complete, understanding ,of th th i e @fithems f ion of
30 prégﬁlm)ﬂ]ﬂ? tsﬁ?rl;séflélrgltrl]ec éat g)lon. &R %g%@@% Mﬁ’ﬁ t e formatio

intestinal polyps. Therefore, the present inventors combined not only a synergistic combination of
purified and isolated anti-oxidants from natural sources, such as guercetin and mixed tocopherols, but

further added potentiators that increased the detectable anti-oxidant activity of these agents.

More particularly, the compositions a dietary supplement that includes a nutritionally effective
35 amount of two or more essential saccharides; an isolated and purified lipophobic oxygen-radical
quencher; and an isolated and purified Jipophilic oxygen-radical quencher, wherein the lipophobic

and the lipophilic oxygen-radical quenchers combined have an oxygen-radical quencher value of
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is now made to the detailed description of the invention along with the
accompanying figures and in which: FIG. 1 depictions an ORAC(0) direct
anti-oxidant apparatus; FIG. 2 is a flowchart of the ORAC(0) method of
the present invention; 20 FIG. 3 are two graphs that compare the blank
solution in an ORAC(0) (percent oxygen) with the ORAC({l)
(fluorescence) measurements using AAPH an initiator, Trolox(r) as the

standard and I 18 @Jg CRERIN: We%a@gh@sgg(y&empophobm and the
rad%eﬁt?a% l@? 5941%?13«{3\/)8 ralf1 hs thzit@??n};are the anti-oxidant

stahmlulrmw@efﬁﬁ% @?%Pe'(&)“%ﬁé’m?éﬁfd&% ERFRK Rt 6‘@&8&5 inoreaso of over
(flupsesaenes)mens MRAGfitEpasifgmAthdpdtnt mqu{@],orﬁsr&%g(l(p)a gutipyddastlevel. The
stapdasd Iﬁ@gn&r{ﬂéel@@m&6ﬁ§&f-@§§@dﬂqﬁéﬁﬁ@;%@abﬁéﬁlGoﬁhy@ﬁtbd-release and moay

ra 8aFtar ets; FIG. 5aret th k. splutignth 2, zeta,

s SR R T DO Ut i e o

ORaALCKiN), mmgng@cm@qgméﬁqmgau%q&%pppﬁwﬁ?ﬁ%tf&nols analogs thereo

Troﬂﬁ%ﬁ%&%ﬂbﬁlﬁ@%ﬂ@d&dﬂﬁa@ﬁ ﬁﬁld:@ﬁﬁinwmschﬂmofeﬁi@dmp@lylagnxygcn-radmal

the o e rad'%%i‘gf%ﬁésf e BrBd gamgumm @{areeaaaoma@reml myricetin,
q

effdEE B RE 8bmbination of quercetin (Q) at 5 p
tocepzripendiderivaes ﬁﬁ%ﬂgsagbégﬁﬁbgﬂé:a)l]%aé% 8%{%?1 gsr%t Itéiﬁ egrpé szgé‘:%lrbmahons thereof.

a COReUipRkiRR: afayl BrglipnttciaderhensunsdetygoihedOR Ayl rfiath g Wéionﬂsfmg of
Prez aJt Inve% ll%gseFlﬁlaZn@@ Q@%&l}éﬁﬁhﬁm@ ap@ntipdsianieftegigfaiiasamine, N-

co ?)lnatlon of quercetin (Q) /mL an xedat herols. . o
gg/?ﬁ?_wléh’dﬁ%}ﬁiﬁﬁ‘%yéoﬁ%n rﬁg’a%%re%s Y aﬁm 8)%%%% o)géﬁe%%% %hé fhercof, and

thecprgdaatibinvsmeidn; 9 FIG. 8 is a graph of the Area Under the Curve

(AUC) results from titrated ratio of quercetin and mixed tocopherols using
the ORAC(0) method to WWM%%&:W@SIS another

graph of AUC results from titrated ra uercefin resent invention, Teference
toCBPHERSKS ERIRF I HLIETRRERS o?sr%?ﬁoﬁufo r?lnéifsure ntlo 62‘]a t capacity

thatsdxam cnstraté aeeu@;dp@emtmsqﬂthe(mey@&mﬁﬂ%i&% ﬁfcamwe?a;ﬁm and in
tegigd above the line as compared to the expected results from titration

of the quercetin and mixed tocopherols; FIG. 10 is a graph that shows the

resBit frdepi@FAG(ORASH a) kst Y pirePPARRIEBMgrape skin extract and

green tea extract in the pr of, 49 1 uer 9% mixed
tocEherisia fgghart é%l B%Eéigé%methﬂ]e opt%ﬁf%sleggé&c?%?%répe skin
20EXUEREL 10, AGED IBAREAC SR RNAR: 0180 26t il Gn TRISGIY @plhathiatygen) with the

shows ORA result of the compinati nM%CM) BloR®/Walthe standard and
andPFAREY t@g‘g (éefbcle EsmL ags compared to each ingredient

sepim@@eqym@ra@mmmﬁwaf@wﬁ#ﬂ oxrper il S8 h of an

ORAC(fl assa a titrati reefi RhesbrRAC ercent
disEreti i t%rn% wa et?GTgpﬁG i%@%%%éﬁ%‘%?# E%gfé ) ass pac) @

0 1y Trolox® as the
memn)gwﬁb tam RAKED H BlearoparHA AR UEPTSP FHMH wmitiaior, Trolox
standard and linoleic acid or fluorescein, respectively as the oxygen radical targets;
FIG. 5 are two graphs that compare the blank solution, the standard and the sample, in an ORAC(0)
(percent oxygen) with the ORAC(D (fluorescence) measurements using AAPH as an initiafor,

Trolox® as the standard and linoleic acid or fluorescein, respectively as the oxygen radical targets;

FIG. 6 is a graph that shows an antioxidant effect of the combination of quercetin (Q) at 5 pg/mL and
mixed focopherols (MT) at 5 pg/mL as compared to each ingredient separately at a concentration of
10 pg/mL as measured by the ORAC(o0) method of the present invention;

FIG. 7 is a graph that shows an antioxidant effect of the combination of quercetin (Q) at 5 pg/mL and
mixed tocopherols (MT) at 5 pg/mL, and Trolox® as a control measured by the ORAC(0) method of

the present invention;
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ratio of quercetin:a-tocopherol ratio dissolved in a solvent:water:detergent
mixture; FIG. 14 is a graph of an ORAC(fl) assay measuring the
anti-oxidant activity measured for a fixed ratio of quercetin:a-tocopherol
ratio dissolved in two different rations of solvent:water to detergent
mixtures; 20 FIG. 15 is a graph showing the ORAC(0) values obtained
with different ratios of quercetin and mixéd tocopherols; FIG. 16 is a

ar howing the. QRAC(OYALES QI LffRkeR! FRURNRLOTRRRERBE of quercetin and
ex re&tgc't% and %’g:loﬁ(gng %)%rgact' FIG. 17 is afgi}%ﬁbth that %ngs the ORAC(0)

valzsideeprbasisg s DB mehnd iR Tost oAt e iR’ dcopherol
anlgI[ % %rglpo g eed %?iﬁ&%gu%%%ﬂat&@a{%é%ﬁi 59&@?&551“%&-81%@%50})]&@013 using
thé thrée mo ulre%agelected for initial investi atié%Sn; ﬁ?nd F!r(a;§d %% anceicgg results (line)
aréhg ARASE sl i SR S P aR L S B S TG e rcatin gl?fth(Q, o
anghild\disentrebyeaizy e dBE TYRNeED 1DE SCRIPTON tEsespepted results from titration of
INYENEIQM 30 Yhigths,Reaing and using of various embodiments of

the present invention are discussed in detail below, it should be _
apPIGCiated izepthtprioenttheentiofornRBASPagesh BicHBIEmAAYgE erape skin
copgepis LA e embadissdinanieids yaniety atspecific. tuatexs! Hhepherols, and
specific embodiments 10 discussed herein are merely illystrative g0 to 80/20;
splséﬁ‘é W%é’f@'n@ﬁ@%ﬁm& lf%éot??egrlir%eesntl%%%%%g%%t@%elimit the scotge

of #8, iﬁ\/gmtigs?hmat@ﬁuu@t@m@m dgrsteding efithisitnvenjiarsin (Qmbene/mL and
of terms are defined below. Terms_define in haye Meanings A tration of
coﬁﬁgﬁ?ﬁoﬁﬁﬁglrss@&% %%%%s%snc% %arrgf{r?taﬁggﬁﬁ?%?the argéa}ga% elevant
to tAegirdsent invention. Terms such as "a", "an" and "the" are not

intended to refer 1o anl ingular t!% Rk ingludsithe.genatelslassu®fu-tocopherol
WHit 'aﬁsbse?:iﬁ%@xggrﬁbﬁg%%eaﬁ%g for il;ll#s]tgrgtfiic%:. Theﬁtermihology FrIOCOPRER
hetisioliediBegeterde@®ibe specific embodiments of the invention, but their

us es not delimit ' 190, outlingghinthe glaimssdbefor a fixed
prfggh?él) 18 %.okman Sggg?ﬁ?]&ég'lxﬂé’a’il ﬁéﬁ%ﬁ&ﬁf& al §ihkasu

nvé |.d13f1 IS ba _part, on the recognition that the arttgra_s
artdtigafesesting 1oserheer it i R e e S R 0% dants
ahﬁgaf measur%docf?aﬁ ’Bﬁﬁ@&fﬂ?ﬁ(y &Q%ﬁﬁ@ﬁx@a&@—%xﬁﬁhﬁﬁﬁﬁ@%&agumd for a fixed

413 a artd” -
generall meﬁ?gre e existence of the radicals_indirectly, that js, usi 3, 4
reprsiec sHeRsEnIe toepRhRL LR FORNED I SES "'s“‘*‘&%r%%ﬁ%/‘%r"atﬁ%‘%‘# otk detergent
metbddddat not only detects the total anti-oxidant capacity of a sample,

concurrently, but does so direct{%/{séAs us«id herein &hv%the‘rjrirt]fgestsential
y

saFihatiissa gerls Shevarg hn ST RL HBERE SREHGR Lo mMmont S Sl pgereetin and

in #iieedligapbookaride chains of cellular glycoproteins and which may not
be readily available through diet(gr bi che%’nrit{31 m u{actu;e in tt; d extract and green

huRHGn! Bty geek showing 7 - E08 CARSS i SR hy Nt ray &t Al TO96)(listing
eighiperdtPrinciples of Biochemistry, Vol Il (Zubay, et at., 1995)(listing

FIG. 17 is a graph that shows the ORAC(o) values of the combination of the maximum
quercetin:mixed tocopherol and the grape seed extract and green tea extract ratios;
FIG. 18 shows the three modules selected for initial investigatic;n; and
FIGS. 19 and 20 are graphs that show the relative release profiles of quercetin by HPLC and UV/Vis,
respectively.

DETAILED DESCRIPTION OF THE INVENTION
While the maling and using of various embodiments of the present invention are discussed in detail

below, it should be appreciated that the present invention provides many applicable inventive

concepts that can be embodied in a wide variety of specific contexts. The specific embodiments



eleven). While over 200 monosaccharides have been found in nature,

these eleven are believed to be important toward maintaining good health

in mammals: galactose, glucose, mannose, N 20 acetylneumminic acid,

fucose, N-acetylgalactosamine, N-acetylglucosamine, xylose, iduronic

acid, arabinose and glucuronic acid. The present invention includes

saccharides such as galactose; glucosel,omannose; fucose; xylose;

ar%éa; E‘u%%%; %rrgg[gr%qxqga_%}%ﬁas%%ﬁ%'%gegﬁﬁmgfﬁofﬁﬁm&ﬁ&%egﬂé%&msn and do not
acid; galacturonic acid; iduronic acid; glucosamine; galactosamine;

N-delémjt the sreinhfhide SePiRtacetyl galactosamine and N-acetyl

gngco aacrimg{ee,t eh‘lglgegg}gxdgg REQYided amahnYthitional ASHRtaRY defined below. Terms

suppletnen in‘underivatized, derivatized, monomeric, o}isﬁo%}egig
polipfreddiria BAGRGPETEY PRHOLEIRRLBFREORSDX B RVE v

kill in th
Pknownﬁj(aé%é, m the ateas

5 e.GeldShites mBjnshanisuiofSTrans $8D5) St ‘Und MeFthe |pgagt ippded to refer to only

Ed%t]i%ﬂg&%g@ﬁt?,stﬁ&eiﬁ'&ﬂé@ hataig.bendedsushihateagaeadigestbiebe used for

by humans and other mammals, In o ecific examp ' ion, bu
RS 05 SRR ATAL A o Be A ey ot A S ontion, ot

sadehanassiselectddifi thaipuivrec-ligoPHéneddt BEIgHEfic form 30
lected from f ) - arabi - al A . :
Z?&%ﬁ%@%ﬁ%ﬁﬁ@a e part o the Tecopmiion @I% Q@iﬁg&ﬁﬁmaﬂy created two

& ’algéfy atdd mann se; galacturonic acid; and

10 glusurehiceadieve onteserisé sariediepsr P S| BISrERreR FiFfR f5pagdsly: Furthermore, the

inugniianmayle-revidadiia edertedeerombdifiedalelzdzectyrtharisl using a reporter
include e g..a weight.percent een about: Qb ABdUsRIR: Guly 4dcts the total
rhé?ﬁ%%%%’; .Iie-ﬂf% oqalr%g?%grég?%? i?etézl\é) 0/ib‘gi'{ijcosamine' 1-50 % galactose;

0- 20005 SE20ILE 0f BV SEHET Y B80S0 acetylated

m snuo 2 ;h(e)fgg/o t alé‘&%%@é&éﬂgmﬂg%.@sﬁ%@ Qe Q%G%Qn&fbsﬁ&m commonly
hef&in t e ternis, "long-chain saccharides" and "Iong

-chain - :
15 pofySbih AR QLSRR B OS] LS ekl avaiabl

haitediwb diemsreisheshatides thaver drctsalmsr brdxdseincBydisgens Plochemistry
binding.§a%EXRBuN R bk RRiPahdifedof Biodh3hisielevarill (0itigne al., 1995)(listing

incorporated herein reference, teaches the mathads of isalation of e velieved to be
oL e Rin OIS SE i rag Fglrln osgla\lygraﬁeﬁq & which the precipifated

lycippiize [nvaehairnsERRBcRRtd Rkl B HBRTS T A SERTat o8 e mannose, N

20 MoRAVIRISReiChal) fAkbe: ong-ahigihpolysies Mrictd ahmosmiiso ktlesp, iduronic acid,
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from a variety, of, plant and.animal sQuGes asitausiand disshaaadsuch as galactose;

heféin. Tsolating and purifying the long-chain polysaccharides, of th o rhammose:
PrEYEABSHIRABHT Pyt Siaﬁﬁgl%oﬁg;cﬁfggc % niaalce‘@fﬁngtkﬁlg‘g‘([é'srla%eCI fiaanoss; thamnose;

cophinaticnsithesbofunaly bado bleirrieiady, ﬁ@gs@%gagﬂq@gﬁ)éme; N-acetyl neuraminic
l0%i&:’hﬂmc%lyéﬁ&g&ﬁﬁ;%sa@%ﬂmtm&%ﬁﬂ&@?fakhikﬁﬂgﬁysbefﬂmhaisna putritional
10 polysaccharides, BoNmeZIng Q0geLIo0g: AR ORRRRAAHARric The structurc
se ‘Etﬁﬁ’g GtONS OF Shortér and fonger lon -chain polysacc iagréges, I
SeptiutngRR IS AR oo BYPE2 i oBOp T ) % e Mere

F Pl Gex HP G asia 6, 8998 SiO4t e Shne: et lusibonddt smiatbgrtaghyre digestible by humans and

pr%%%%&%@.d ihe.dike. A Usedherina e iaemedifine mIgase sien, cight, nin,
used herein Is used to describe a release g\r’%ﬁle to 15 e.ffecfido%‘!ié/%r\érofo@ymeﬂc form
nuBPRiCREIRL SRSV RIFSUVEBREIRt SREREOVEF LR B8R Tad Beriod of time,

selected from fucose; rhamnose; arabinose; glucosamine; galactose; glucose; xylose; mannose;

acetylated mannose; galacturonic acid; and glucuronic acid.

For example, the dietary supplement of the present invention may be provided in extended or
modified release form and include, e.g., a weight percent of between about: 0.1-1 % fucose; 0.1-1 %
thamnose; 0.1-20 % arabinose; 0.1-20 % glucosamine; 1-50 % galactose;0-20% glucose; 0-5%
xylose; 0-5% mannose; 0.1-20% acetylated mannose; 0-5% galacturonic acid; and 0-5% glucuronic

acid.



defined herein as being about 60 minutes and about 2, 4, 6, 8 or more
hours using the formulation of the present invention, Modified release
may also be defined functionally as the release of over 80 to 90 percent
(%) of the nutrient after about 60 minutes and about 2, 4, 6 or even 8
hours. Modified release may also be evaluated by making the nutrient
available to the patient or subject regardféss of 20 uptake, as some

actAve q%) never ?%bsgggagagymghgg@alaﬁa% AS&" are used to

dosage orms may e designed readil one of ski rttﬁs dISC|O

hefersrtes M%%Wﬁ@%ﬂ’?%ﬁ@’% Wﬁll’aﬂarfaﬁg estln 6B Stfqe of intrachain
thexptrighribiediipe For damply ihE Rukntein Rstih®} sRESerriivgt ggéﬁﬂﬁq@corporated herein

Chg(ﬁ%%&gggt#ﬁ%ﬁg@@é'ﬂ&%ﬁg@ 1§ﬂg§@9cﬁqéikaé:€:&3n 5&@9??%&53 from Aloe vera, in
Inc‘fﬁ'(ﬁ(é1t cé’re‘f}ﬂgﬁa?n EPI% ctham (?s B%gé(%% nﬁatj SRt 50,000 monomers

ypes F COMposition o saccharides in the
lormzcttmin. pdmmmgesolm?me&ﬁy %aﬁyﬁ?&fc‘ér&sméam?ﬂ of plant and animal

chesnically ﬂﬁ%hﬁﬂ@di&ﬁiﬁbﬁ riréhe BabehaabsufHying dedtylation) polysaccharides of the
hyd rgslé/ %mg tg'e Ioa.ugl eve ? ?I%%Hﬁrl:(ﬂgﬁ 1&&&805@8&%&;541@&9%& may be obtained
€s, po

IOOP sacchari merlzmg er long-chain polysaccharide : ¢ lopachain

seletiriy TR BESHEREP aﬁa"fl?ﬁﬁfégr Ftyis agﬁ?flpga il lenathe of long

10 Seﬁﬁs&ﬁh@aﬂ&skm@ymbﬁzﬁngﬁahgwmfﬂlde$¢iy§aecgmé¢gcq¢@p@aﬂ@tﬁbmatwns of shorter
FPgnﬁI Hlﬂ?{c’l c%%h%ﬁ:lﬂa e BARIEXClESianNR30 GBrasmagiapyysaccharides by, e.g.,

preC|p|tat|on and the like. Extende release formulations & Prens ‘?Qi d the
antie U 50 tiarTElcadB IS acEomplishe: {2 someogeﬁgéréa P BRéion an

préiffctable Iocatlon in the lower intestinal tract more distal to that which

would have been accom if there .had n.no maodified release. ) ile 4
altBralSA LI Brethe .m/ﬁ;}f ?oﬁlﬁna%ey tl)seuﬁ%e Sione or ?n combination Lo

15 wittfforaldivenors mutisionsBriefigties smmh sERAHESP! BN AFERLPOAREPT of time
megificativriCaang Uekiat) paskaging doak thd, ke fomeetdirg thiag the formulation of
re l&‘xarjag QJn{ lfléaevgnltucghe rﬁ[o%iﬂed?emlﬁﬂ AI6L camal ﬁﬁ&ﬂ)ﬁaﬁ?@giiﬁl release of over 80 to

eso capsules include anim vegetable ric, mixtures, and
Coﬂ‘?m%,{é}w@@gpuqué\t@gcgflﬁ ﬁﬁ?em%gﬁﬁgg & ‘IY r? 6 or even%shours Modified
applies-tazy sisfisientlthickbessisos mmmt@wweﬁthe@éﬁﬁm %&Hegt regardiess of
20 ”%ﬁéﬁé%‘é%&&é%ﬂ%sﬁwfﬂﬁy 8l fhielsabp thd elavs ROVafidshnbdifiisrelease dosage

dissolve at bout 5 and above. As ysed herein fhe &%{&Lﬁwﬁgh‘?&@l%l to both
eff’?&ﬁvé“% se‘liéeea1 (ﬂ% define rﬁéﬁaﬁmggnatstéla% will provide a e

bethefeiall mrirlaeﬂ APEHEnOP RESHBIRSWPRN AR P IO B ki 588, ifgetine, depending
NUEHERNRIFRSRISCathdnvitaahi andiobvating thiskmstaiRiaguelretefiyodifications that can be

S %95%@8%% Vr@ﬁf&fefiﬂn}; MARRAIQ MRmEab, tsaﬁug;ngetmﬁ;&tqwmmpmn of

nutritionally eéffectivé amounts of the vitam Flps ar}ld minerals wi
Ta

25 regw&m@ynl %éphm%q%{gf@ﬁh% &3 Shemie or ANica or Xliemmally) the

ino min-C, iron,
iodinechitanofitse swiclarales Carboieipdrienk W&G@Wﬁﬁé"ﬁﬁé@é ReYEAGhesides, sizing

affget Wﬁéﬂgl%lﬁ%@ﬂ%afﬁu&ﬁféﬁlﬁg Adﬁg&ﬂtlmlbhaﬁe@weammum selecting

of the anti-oxid sacch ides, vitamins,.min %ée &%&gheg :
an - Ai e atmg the long-chain
coPRBBEHSRE fisc o(s)rete herein are nutritionall # ctive when the

pregiyseeckandeor dibyatesthedevEIBOBiResE ﬁrcaﬁﬁrﬁrenﬁ?‘?rﬁﬂgsﬁl’ét gyze-exclusion
30 €. @hréhlAtoFashi{ pieanakdo ARl Bugnentdesic fenibridresey be prepared and

prO?!lll!‘%Q SUpR'eme! t'aI&ﬁ%Ii%QH%tg&ﬁéEél{&Qﬂ§Ip?é@ﬂétﬁﬁﬁ%@tﬁspﬁrﬁ@ll%@r intestinal

tract more distal to that which would have been accomplished if there had been no modified release

alterations.

The present invention may be used alone or in combination with one or more method, techniques,
35  mechanical, chemical and other modification, encapsulation, packaging and the like for delaying the
release of the nutrient, e.g., a capsule, a gel cap or even a coating. Examples of capsules include

animal, vegetable, polymeric, mixtures and combinations thereof. The coating (type, thickness, etc)



saccharides, vitamins and minerals present in defined amounts, another
mammal may require the same particular profile of saccharides, vitamins
and minerals present in different defined amounts. 15 As used herein, the
"antioxidant” refers to any molecule that delays or prevents the oxidation
of an oxidizable target molecule. Antioxidants act by: scavenging
biologically important reactive free radichfs or other reactive oxygen

Sp%&%‘g%e(%%neﬁj I.% ! ﬁt%gged#%f;&r EM&hQ@{%1&ﬂ9¥M@%ﬁﬁ@%@s not dissalve in the
alkoxyl); preventing oxygen radjcal form tlond',or cg%laﬁg cI)I | gonyerting
theSfrlapicefiag) %P%‘[Ffé%%@éoé’fi%‘%%a% S e 48R adE ™
Zp%%lﬁﬁeﬁ%ﬁﬁé%n%%r%gﬁﬂ%ﬁ Qﬂ%@gdiﬂgﬁxﬁwq;&gd?%n%ﬁgmﬂoum that will
ipophilic or hydrophobic) antioxidants; ang aqueous (lipophobic qr...
T R R

5 notdikiktedhtand arersidyaiting dikneimpdenenithieicd Epypresapthia mamal, it should
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lyCopeRgeraoear N eudifehtdCRMMIERE) aihiich e dacaiethins thel caterals will vary,

lipid compart t, and tocopherpls ed; .\a{'tami% -tos &#0kon. iodine, vitamins,

y-tBG(?Bcﬁﬁg%r,n;%%egis?bé%epﬁag?o E\?v?h(fcﬁgt?ei I%nélélte%c% tﬁg%?a%gnofltﬁge " : i

|ipi@ie@'ﬁ]ﬁ3 srihebyatns dinddran ?éﬂﬁa AR %aﬁ%mgﬁlaﬁﬂ ézeﬂ.]wﬂular functions.

palmitakejoant fatraaiebimpatly pheirolatiexjdaoe seafiaridesaripiggsofuinerals and other

aq.ge gi)dssl %H&'%éﬂ’c%@&}é%&'ﬂ@ mt&ml@{ﬁl? foéu??&t‘?@h% tﬁé}cﬁ@.%mpgejﬁte the levels
e

oxidized torm, "dehydroascorbic .acid,” uric acid ang its oxidized form .

"l RGO BARH BB A Sh B e T oS EEH STy or sugment their dict for
polypkentiisiot rapleatathinghvhivhilsaves Higmaimggegire a particular profile of
phosphelipid membranesiisllyenss i2ackpse cyanidin sndfeAmamniandy require the

used method for dieltec%tin% thedggl%waﬁgggg{i LXYGROFAHIGRIS AR Defined amounts.

anti B HEAN apacity is the Oxygen Radical Absorbance Capacity (ORAL)

as3g¥estd KWL RAfx VPR BSERY S atfiarpiituixidardlgiue gensastieastidation of an
A O e eRUILng e GlISEhAl A0 XY ORRAEHER ooty Amportant reactive fre

fluorescent orgo%ﬁrér_ Stectanle molecule, that may of may hotbeagood . .~
targaion B BaRBHCBY VSR WEE Gy o Falre I OGTe aRANJ eGP croxyniirite, &0
aniwisibniscasariagiderbta sdiest Sample; avetebtiply 3onuatingdbe feeiical or other
an}%ﬁ'&@ﬁﬁr&%ﬁ%ﬁ@géﬁ% %rl:ﬁg]s q%a%eéfﬁééi%@ Q[nﬁdﬁﬂ&ﬂ@@h%aéfﬁﬁﬁtw Qivided into two
oxygen species, - such as hydrogen peroxide, may he seen e sam )

cofged itPy's fﬁ?ﬂ%’ cnt?regl?é%?@ﬁ% ]t%eé%lr?ffbiaf%%lnta?l.e@cg trol - Rfsophobic o
sabuplenbilid wasisidapres Bpmplet e fiiaih siio HifopitdrIHe it AtRnp} limited to, carotenoids
angioxi ﬂﬁélh,lzgfaﬁﬁﬂiiﬁ Bj&ﬁj?oﬂiﬁliﬂi,ﬂﬁﬁaﬁy_rl@egcaﬂtﬁnﬁeSﬁkbﬁ‘-lg:arotene), which are located in
0- 'M%r%%th“%J%Erae&%mm@oqsw&g}mﬁmmepmlétr@&ﬁﬁgol, and §-

of the radica on the intermediary Is a true_ reflection of the relati V% of o

oxiermherabrdist- BitesAid ie iBITRSP el RS ERRPAFRRRR R mnoids (e.g. vitamin
congenitdfiensrafrokygentaejiivd fayeriavktoptypirddin oven austisiid aBtemples of aqueous
arg measHedand Usedrasctansrids, incthgcsRmpasitd Aslike€ tbheredhydroascorbic

the tetm sirec radical, refersdo: ma?lla%(f"gle’sb?l?r%%injaﬂ% a%nl G %’l [XGin C and water-soluble

urftSSre R RSB IRABIPFROTRTRISSEERTAIR Sven numbers of electrons,
angbhmbimols\atis seiechinaoririehipavechighe Sirdg thaabawhayaifmentbrancs, isoflavones
Cleavpesafiaueh bonds produces two separate free radicals, each with

an unpaired electron (in addition to any paired electrons). Free radicals o
mely doerehabtriesstlymestnd dr sletretingathoaidaHig g plsartigayari rdigahyrod anti-oxidant
shoxialived th eRyaai cals QORI ITaReIRTOmer niswith Itkmen ORAC-type assays,

the anti-oxidant value is measured indirectly by measuring the effect of an oxygen radical on, e.g., a

fluorescent or other detectable molecule, that may of may not be a good target for oxidation by the
particular oxygen radical. Generally, when antioxidants are added to a test sample, a detectable
decrease in the amount of a free radical, such as superoxide, or a non-radical reactive oxygen species,
such as hydrogen peroxide, may be seen in the sample, compared with a sample unireated with the

antioxidant (i.e., control sample). However, these indirect methods monitor the change in antioxidant
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10

10 that have unpaired electrons. In reactions with intact molecules, free

radicals try to complete their own electronic structure, generating new

radicals, which go on to react with other molecules creating a chain

reaction. Free radical chain reactions are particularly important in

decomposition of substances at high temperatures and in polymerization.

In the body, oxidized free radicals are reSponsible for damage tissues.
Heglitayioict it ang Quzipddadialion. ol aenaiaie fiee)] weylicaliued wit te
Free radicals are generated as a secondary effect of omd%H{:% ion of the relative lovel of
metamERsion tap Bxedet oty SdigliRedhe SiFrBRARYAETT the natural .
projeiciive enzymesidmth Losupe foxiliesclismytaseletalersengipipns of oxygen radical
pe(;ggﬁ@&é%a'ﬁ&%&mﬁa&ﬁmtﬁa Ry eaeROSONdR( SR Tsemmsmples.

radical (HO-), singlet oxygen ('02), superoxide anion radical (0'2"), nitric

oxide uadibak( @, per iyt ratiet] (FROGW)meendgy sinREIpON ey e ppsited electron.
in qithetihe.iRid. g AN LRAUSARRRAUREHES, AdtiexidanlatbianitoRlly inclde shared
(e.g., vitamins C_and E, selenium, polyphengls) may.r : :
e S B, G A P e 15 s RN S SRl ORE R IR a0 oo
haweyaitorddiiit rgeirblcapretiEig BocaTBRS S HFiRisHy charged or neutral,
derjuativas; SHavamipiiAgidsraloeholBreamitieds amivioe aitobwiswentlgbr or with atoms
aldi%gy#ae :.Se' For're 4 e%lc?nsf%oﬂ‘mé%ﬁdﬂ%'%ﬁr}ﬁw&%ﬁﬁé@d@&'ﬁ‘é@ fadals try to complete their

phdsp o“p%lg?lsterm S, eicosanoids, waxes and fat-soluble \zi&lartrglier}s

SORTE ISRIE PR B e AR AR 25 B8 8BS, The' Siny pfaplecules oreating
lipiglschaial thetiamphese lipitis) elpintriggyderides ortisagydmnertapitip gigepmposition of
esteis QLY ce iRl AR HRILY a8 1th eIB KR 466T -Chaik Aleol itidRd free radicals are

steroids such_as cholesterol a rgosterol plex linids j oenc "
o GSBREAIe 5 BRSPS i R Ul gncrte

15 glyculipids Foeerbasivplirameesoainnitiy] ﬁﬁ@g}]ﬁﬁh@t‘gﬁmﬁ%ﬂm& metabolism. An excess of

(SPRIBGQSHR 6aNbHMAINGIfHEaXaaE Avtuaind hreseins theh termpdipidle dismutase, cafalase,
Inchides 181501 (3l BURSIaRESS IHRIEMRIGAE O By@kor bRl ®10), singl

chemica name such as protein or carbohydrate. Lipids include true fats_.. _
(i.coxeastfab ratRgroidei asiomt Tahral (ST i blTifs ct{lg‘??r6§8§p¢%%i8§f°"% radical (ROO),
censbrogities, (ONE) eancbstareith¢. éio tnlesteaeiove ggBEERCTiipidwiisyidant putrients

20 be @ jargghalaxidatondbuopomachar)sas rauchnaatiexidation. As

used herein, the teen "fatty acid" refers to a group of, e.g., negativelﬁ )
chaxgesd heniablyHirese FRBdmpdpretmbri refa i comprowga it diys fyeliageyelic long-
of {3l agidsanydRienstd andmkidationsialesciGanenglyidattylabids amines, amino
have 3 negatively charged portion (e. o, at thg carboxyiend), andsa #48ll phospbolipids,
poﬁ%%‘fgvsv%ﬁl:i fggélgfgﬁ?h :gd%ﬁngav% (le‘(’r’ s% ub%l’i%yﬁgnd amphip%tﬁt%i ’ prow

cha@@i@;igﬁ@gamigqew %d‘at;sgwy_l& vétﬁgiiﬁ?ﬂ e?"fﬁﬁ;‘}%‘éﬁ dga(ng generally classified into

25 COMRROABINS afctbmylaoippiotidicke thatyikal ligdhiomgitaly rrdehenfits apd oils, faty acid

Iﬁte%% ‘é‘é%c‘j{;@ﬁ%?oﬁ R0 SR E-RNSIGY JPRINRAEHSIHEN harERaEling fakiholesterol and

oodstream. As used herein, the term "phosphalipiq” refer .
thePraaterdlr Sommlet I PRBHE S&d Pfgg%ac%%ﬁegﬁfgil é%lgiooﬂlgs g?tﬁt)ﬂ%%r?&s Gontafnfng
follopids)y slpeiimds fearbolatiaciantaiviak dinblshnerd miagdinglis (Ridrsosine contaning
As; | herein, the term "fat" or "fats" refers to any of the glyceryl esters
of fatty acids, e.g., the monoacylglycerol, diacylglycerol and

30 triakyhgiythesifotim teoh fida diduday ity oa frtdk e spbptegoes: The term is descriptive rather

35

than a chemical name such as protein or carbohydrate. Lipids include true fats (i.e., esters of fatty
acids and glycerol), lipoids (i.e., phospholipids, cerebrosides, waxes) and sterols {i.e., cholesterol,
ergostrol). Lipids can be a target of oxidation through mechanisms, such as autoxidation. As used
herein, the term “fatty acid” refers to a group of, e.g., negatively charged, generally linear
hydrocarbon chains. The hydrocarbon chains of fatty acids vary in lengfh and oxidation states.
Generally, fatty acids have a negatively charged portion {e.g., at the carboxyl end), and a “tail”
portion, which determines the water solubility and amphipathic characteristics of the fatty acid. For
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those molecules that are neutrally charged and entirely hydrophobic, i.e.,

reduced molecules. Monoacylglycerides and diacylglycerides are

metabolic intermediates in phospholipid synthesis, while triglycerides

form the fat molecules that are used to store chemical energy in a water

free, 10 compact state. As used herein, the term "fat-soluble vitamins"

refers to, e.g., common fat-soluble vitantfns include vitamin (A) (retinol),

Vitamin, D (e.g, Mitam| . YL Bl dY BR BdR AL r@abrancs, as fats,
the Tike .I%ﬁ?g%‘ﬁgﬁg%i%%ﬁé%ﬁf@%ﬁsﬂﬁt%%ﬁ%ac%itg"rgini'li id o
antiBighaRtisdsasyP %é‘@ﬂleiffﬁfﬁ’cﬁ?ﬁ?&ﬁwné?%}%%r fo the ot Asu ’
metesEne fbodbbhpiFosttete ayilit g eners e nhsiphete asithiatiprlide at least one
of & SRPRAIR-ASHSSsbisr el Rl aia uR SR IR WRDLISRRURXIS BRt aCtivity" or
"aqueous antioxidant capacity" are used interchangeably and refer to the
measueérhesinobarttioxitahvaliie g fomithe shersdrstesHpiitnasie eg- the
of ARBMPRIEyARIUIRH IaTeib] the phiasayieial Ratioxamy adtvitylrigtycerides refer to

"total antigxidant capacity” are used inferchan efer 19 thequced molecules.
mEREE B %ﬁ@éﬁaaht?a%g%‘}%afta%%i?{@“s‘?éiﬁ%@f%%%?gm@g“ I?%édgfan e _dm° ‘:ch“ =
ad¥ewusiiyaitssorns sEARRYPUIAS TS dEPHERH B pYiRSe REHgUPte symitests
CopMaiiRBat: tefetsmhhepfr tinneollas fibit sanmplbtthatd obsmiol ntegnin a water free,
it 06,1199, COMRALRERY, 6 B AHS RABRRLRN LUGLAES DIkaEn fovsolubl

fluid h as blood, plasma, serum, feces, inal fluid .. .
B A A RV T S B o R R gAY, Viamia 5,

eXditapiia, KhedtbpBlous compartment of a fluid sample such as serum may
include nat only the liquid portjon that remains after hlood has been .

B EIEa i (A8 HRA ABRPE ARVt D SRR Ida Speacity” are used
elémmentagiilalaniottier dontisomeassmentas! préRsifet bty I3tsng S the lipd
glehujinsmantizadigsyRNZAMEs SR, ABQLRKE OiquddiisivatioramGctivity” or “aqueous
materials, such as.aming acids and ale0Se: INArIARIC AURNARGR S Stktldxidant ability

n
. antlodu ant capac are Hse cﬁan%%l
as sodium, chiloride, sulfates, pno ales, calc:lum, otassium,

bietiFiperTenm, teatgHeRyE AMEHIFEN NG B fror ST SHfBUAF iRl entioxioent
pradiviie, Guabasnieadaticapsiiy’ xanthineé iueedtinisabcradtinlr filge measurement of
pi%ﬂgﬂﬁxﬁ%lﬂm&&%&@b@m%@fﬁiquuﬁﬁ&:@{a&amu@&@&oxygen

p

and carbon dioxide. The fluid sample may also be a non- biological
samsplediranamnpixashémioalsionmmatition? rerstie portonp Gsiuishgmple that does not
fo%&@%@@ﬂﬁia%@ IR OLHdCISudSs UsRdaRakei intRAdEbvlogia MatEsamples such

refers to_ a liquid or fluid biological sample..or a solid bi ical. IR whatic flui
whtcH PR AL eﬁgs’gcer?gféltsépdn 65%6% relé)l}galg‘%%ofé{e?ng{elg@%%@gglpht fluid

a hpbgﬂﬁ@ﬂé@i@5ﬁq@§w@gr@pmgpsawmmﬁpﬁm§ ﬁé@iﬂaﬁiﬁgﬁ such as serum may
gq{?ﬁﬁﬁ@ﬁbﬁﬂﬁi)ﬁmhﬂ{ﬂ&tgﬁiﬂﬁlLtﬁiiﬁgéﬁ&h(@ﬁi%ﬂ@@dﬂh&&dimaﬂ@métﬂmdht and is

of dhe ALesenl INSRian. Giploalielaa b, AkidR: ook oMo QP lasiBands such o
serum, cerebral spinal fluid, urine, amniotic fluid, mteﬁstltal f|lfll

d,and ... .
Smota 6, S A BTS8Pt e oo
clltstegiafixadicellsntel lasids end alarts; droesaic gonioess(Sickaapadiay.ghloride, sulfates,
ti%@rﬂ&&? '&mﬂﬁ% rpggﬁm%%ﬁﬂ%,%%m&mpzm@@ﬂﬁﬁm small amounts of

samples such as a chemica] solution, synthetic composition.. . onia:
TR ST SRR it ROlE b el 68 ammoni

and trace amounts of gases such as oxygen and carbon dioxide. The fluid sample may also be a non-
biological sample, for example, chemical formulations, synthetic compositions, or food products and
cosmetic products.

As used herein, the term “sample” refers to a liquid or fluid biological sample, or a solid biological
sample in which free radicals can be generated using a free radical generator, {e.g., a lipophilic free
radical generator or an hydrophilic free radical gencrator) and can be detected using the (ORAC(0))

detector and method of the present invention. Biological samples include, €.g., blood, plasma, serum,



5 and "ORAC(0)" refer to the same value, which is measured by

‘equivalence to micro-moles of Trolox(r) per gram or milliliter. A negative

value ORAC(o) reflects less radical quenching activity than obtained with

a blank which indicates that a composition is a pro-oxidant, i.e., an agent

that promotes oxidation, rather than acting as an antioxidant. As used

herein, the phrases "radical generator” or "radical initiator" are used
integghaaogably rrng ulﬁd;efﬁmmlamﬂg,eﬁ&eﬁammnumda@a syodesililguiiat Solid biological

produces free Jadlcalsélm,e{ O'cam %%H@'le‘ﬁ sqwﬁ%ﬁigliagetr&@pomms (or

I'adIC i a meas%re eve I exampie, at a eve at which antioxidants

o PSR AL i LhS LERIFTERS e s S Riogt TR Sgpaples such s 2
meeasutiakl eohridetgctakie auipedtidixanhfied obsadiddiegrindhatonss rdlaties ORAC(0)”

5€. gangz@f@%ﬁﬁj 99@?@@(&%4@%9&6@9%%%&%@@%%@@#%@& kX :@ro-moles of

free radicals at a known.constant rate Exargﬁii radical rator
incilg ¢ g3 & ‘5‘% t%(4‘$n St 03'(‘:3/"51 £ aime %ﬂfx}lva ee(r:t(')sr??3 rsllé il Guhaing activity
(M &i@nahiainy, Wit sablohisthidh didiratesthetleremmeiahiqn inyRyp-oxidant, Le., an agent that

azQsbisctspbudyiniriana Raazabis Z-meathylpsaprionate) (DAMP), and
2,2'-azobis-(2-amidinopropane), 2,2'-azobis[2-(5-methyl-2-imidazolin-2

yl)gropeaddiciitidhe aiiosnsc Tading] setesmert atidadical initipiont vsad tsgdangeably and
10 _he'i%f&; e a5ui) Qﬁﬁlﬂ&ﬁﬁf Srt&(ﬁEMIH\ﬂﬁgpﬁf&&meee fhraermhsuhijiedt gencrator is capable
InCl ?gdueclgﬁwé c Ia almgtm mn’?easis‘u gcp 54%?1 ?AF%@CE Q‘néjvéhgt Iwﬁch antioxidants or

Spec IC exa es Include: humans, non- -human primates such a

o IS QR A B R KA i RSP R TP RATD B e able ouput
catiesmpheep, rpiga] geatstondivbide s glome stidicrlagrmralers Uehicksago gempounds  that
a”ﬂrﬁéﬁée é%ﬂ&féét@ﬁ)é ?Jﬁi@&f_?% W%@%goﬂs%@ F%t% SEQQI@I%JB'FH%? rakScaenerators include,
guinea pigs the like rm t denote a rage ol 0y 1.,
15 se8Phus 2 Ogﬁﬁ'meev%c?fn SSUBTSERE qvg%r\?vné e fetuses, Mﬁgr mate 2opis(®4
or M@V@l@m@éﬁh@d‘fim %b&%l?@éﬂn}‘%@lﬁs"e%f ﬂ@léﬁ{ztﬁétméfg’é“mw) (DAME),
"freagadical assgriatesidisarmiandetprsdo a pathologzalzotisdifiHmehyl-2-imidazolin-2

from. the pr f. I s used herein, the
O R E R CARIEL SRAMRALIE &AL

associated’ disorder” includes pathological states where
damagrdiemiier:radigale cabisibuieg toitgepathaodihofthesdigetseludes, e.g., fish,
20 stat *am%{al’é’ h%%‘?ﬂésagi}?i@ I%EQ(HQ Qﬁ&f &J ke ra@%lﬁ@ fHPAﬁ&}Flé? Helude: humans non-human

des! ferrioxamine), 30 scavenger (e.g., tocopherol lutathion éeaz“f r ca’g? " e,

(o BESTSVE 8 SREPAPECER B 0 B RGBT vsuch @ ca
deshemsings. epatptodiorise doamsivtig sanvivdd smhmsoinasngd@ﬂr\%ﬂaéewemwals including
clinigalRaneiis.th Pralaal RGN PISY RN tie. PRibRliagicad Sé8tRnote a particular age or
S L SPGB 8 SN e LGB e, aro itended to e
ischeémic réper usion injury, | rﬁmzﬁor iseases, systemic lupus

25 eryavematosis, myocardlal infarction, stroke, traumatic hemorrhage, spinal

d t C 35 d onalticn o
art%r.t.?‘&;gj%ew;%;e 2 e, S IR ARRRSRRAP s TABAIAI donsicion of

aract formation, age-rela macular degeneration,

Alfimaiihe peodistiemsel anvarmsuR gty At ard 8%%?1“1%‘?86?6}0&’ associated
negiptasia, inssiped dallapaptasisandarsdiaiom sk neisislGnAbutesid the pathology

hegeine tE@eL% MaXialg St eaniafatstonedey el alslanags: REQIWktmioxamine),

by oxygen free
30 ysca\}égger (e.g., tocopherol, glutathione), or catalyst (e.g., SOD, catalase) are shown to produce a

detectable benefit by decreasing symptoms, increasing survival, or providing other detectable clinical
benefits in protecting or preventing the pathological state. Examples of free radical disorders
include, but are not limited to, ischemic reperfusion injury, inflammatory diseases, systemic lupus
erythematosis, myocardial infarction, stroke, traumatic hemorrhage, spinal cord frauma, Crohn’s
35  disease, autoimmune diseases (e.g., theumatoid arthritis, diabetes), cataract formation, age-related
macular degeneration, Alzheimer’s disease, uveitis, emphysema, gastric ulcers, oxygen toxicity,

neoplasia, undesired cell apoptosis and radiation sickness.
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radicals in a subject. The level of damage depends on how fast reactive
oxygen species are created and then inactivated by antioxidants as well
as the location and speed of repair. As used herein, the term "deviation"
or "deviate" as related to oxidative state and oxidative stress are used 5
interchangeably and refer to a change in.the antioxidant activity of a
sample. The change in oxidative state can be an increase, decrease,

elexation gégﬁpm‘ﬁiﬁﬁﬁmgﬁg"? ?&Qr\éltt‘é fh_@%@l Kﬂ@mgwmiﬁi.ch@h}eoxygen free
For sxample. RJICERSE. derrense oL ARG, AN LB are roated
compar ment ofa sampie, t e aquegous compar@ment of a sampile, orin .
botndieshi FrachyRiEA Y é@ﬁ%‘lq‘}ﬂ%ﬁd‘fﬁ% éﬁf@flﬂ‘i@t’gﬁﬁ’i’ﬂlg’_ei@)%?%’é s used herein, the
hetein, thieviesion*plarraadexticallydnetpiabieidaité ofitive swdirieiisiic usses arc used
.todlc.jn gr%%%egﬂ%;b%né %@rﬂaﬁgacﬁ%n@@tmmm%ﬁf&%r@faﬁﬁﬁﬂﬁdpﬁ@ﬁﬁﬁlc. The change in_
judg a

ment, Suitable for use in, on or with the tlssueeg of humans and IOYVeléi it from a
anRFARSYRISE CHheR & (BRI TTREnCIRTROT SEPSIRE ShdhERE And"™
arémoemmneensuvalte.wifhrsexemsion ab fadverse it iiskreatfoofPansiar s sgtulyy in the lipid
aceeRiaRlR-RRlS ALEWE Qb uiN i A RE 6 GampleMr BEBGS, 1BE Bbid3nd aqueous
Pharmaceuticaéﬁciencles, 1977, relevant portions 15 incorporated herein
bﬁ(g?@?&ﬁl@%}? URtADE Salts may be prepared during the final isolation
and s pificationefithe cARRALEESDS ibeinve dian arisenmnieke Yshiyed to describe those
reacting a free s%lfunctlon with c?mg‘é“ctﬁ%% org‘%’nslgi%gig RO ESGRRUE the tissues

salts %.are, within.the scope f?oun Il
acf Eddtidis sas inc1Iide; But are not limited to acetate, adipate, ,
algihbmapstpatdowgrainms "WEAYGREC ARG BR EEEIRSh allsgi Sipgpse and the like and are
butyratRnaampkith ateasaappbaesitlianate, tiginceadateily acceptable salts are well-known
glyge ﬁ) QQZ@&a‘ée .,hgmllﬁ.u%%I‘%,hﬁp!tﬁ,nQ.aﬁagﬁaﬁmiesgé%@iatﬁﬂﬂordevant portions
lori grobromide,

hydrochloride, hy ydroiodide, 2-hydroxyethansulfonate . . ..
(SROEHES, SRR FRITERES: THEIPARELE VatS, FIRRBITA Auoie he faal solsion and

2-papfithtide o the ompmends xé dirsinpetivhcaeppaiehnbitacistipg At base function with a
PheyHM QRIARRIGEB) ClitdSreRIMAHRLS a MORIBAGKEs K GHINAKS LBt tidlaot fimited to acetate,
th'%ﬁ %Qaa‘f%aﬁahos ohate h%dg%%@aégdzo%{(éﬁgtggz@.&e_mﬁf@;&?%%aﬂtg%a@,dwmpmm,
undecarioate. Ekamp?és asic nitrogéen-containing groups that are

useanakoy satieraieiiE RS iﬂlﬁ%@%ﬁa&%ﬁ’ﬁ&‘?ﬂfﬁs heRamgiegnoate, fumarate,
prapyscaididy) @S enoiédrrirbieidel egamdmm),fm@@wm lactate, maleate,

(d %ﬁﬁﬁé’sﬁ%ﬁmg g&%&@&%QJMéMMe, @@ﬁt&%&ﬁ@dﬁ@%&ﬁ%{ lpersulfate, 3-
lauryl, myristyl and stearyl %hlorlde_s, bromides aqd |odlq

! Y Larylalleyl
g
thaiombgnise. erpiloyeaitfnabranp Madasareatii c BRymriee pldIRc UIEPRIcRERIFIInE groups
Saffati B Wee IROHIARIG AGdEeRin ik aeRar itaCididy draliramitidcidopyl, and butyl
SUPRE 6020 BhosRRHS G, AOHSUCRAIORNIC AR IDAIPUGARKLy! sutates)
maleic 30" acid, succinic acid and Citric acid. Basic addition salts can _alsé) . arvialk]
belone:phaiadatide casnigt mESTEcndisiead Fonirsatitpnies and lodides); arylalky
antkigdd@enno andqhamtshgl detasidebherbtheith. cEsaitalsieob agdsshainas bhemployed to
hy%%ﬂ&ﬁ%@?@&%@em hoRaifinba Qﬁ@ﬁﬁﬁﬁ@ HicallycaerBpial |Ey_drochloric acid,
metal cation or with ammonia oy an ogamcgnm&rgd secondany. or tertigry .. - ieic
arHeE DT A TR 5‘8€§ﬁf{a@%s%a i IALEE, Bt St imited fo. =
cativhsyveivithod aitaiinetids Brotieidifion sl paeeie bepreriertnsit during the final
SOdigibr3R PAIARSIHBA R AR UPAGARSINI REl BRI WS isdnbléiese such as the
e, B, Bonioc. AU, ATV DA A0S, AN A0R AEUhn or with ammonia
amMoATum, tetramethylammoniim, tetraethylammonium, )

or an organic primary, secondary or tertiary amine. Pharmaceutically acceptable salts include, but

are not limited to, cations based on alkali metals or alkaline earth metals such as lithium, sodium,
potassium, calcium, magnesium and aluminum salts and the like and nontoxic quaternary ammonia
and amine cations including ammonium, tetramethylammonivm, tetraethylammonium,

methylammonium, dimethylammonium, trimethylammonium, triethylammonium, diethytammonium,



methylammonium, dimethylammonium, trimethylammonium,
triethylammonium, diethylammonium, 17 and ethylammonium among
others. Other representative organic amines useful for the formation of
base addition salts include ethylenediamine, ethanolamine,
diethanolamine, piperidine, piperazine alqd the like. As used herein, the
term "potentiate” refers to one or more agent that act directly or indirectly
to aﬁd%%{ﬁm&ﬁfﬁ] babeediiaaativity ef-thentifopbabitcanddes tipaplidithe formation of
anti-oxidants of the present invention. One such potenti is Vitamiry: ; ine
o A R i e ey e SHELLR M A" e, piprac
hawed gigdiicant antioxidant activity. The pro-oxidant properties of vitamin
C have been.observed in the presence of transiti QIhgr, sodi to
pot%wfae_[s())ggr atrl?ﬁ-tc‘)a%dapr?tE %%f%it r%ﬁéﬁﬁd%n%gil%g?ix rgg:%suph egﬂyr{e)lr ?eﬂlmﬂy
5 sobniresar ot whebel dem @ B BALE HPORISSR Y B LRI B eSTBREA e presen
potenhastiMmoLagaeicyaeivitedrisvilitmindintiiite difeddeakaphiventafrecycle the anti-
CaL SRR A0S OB I dhe A0 A ich o iamin
entiator énhace or may even synergize. wi e purjfied and .. . o
T A té*‘&%ﬂ?él%%‘ﬁ%h géhar&gr%%{#ﬁoésno A pjdant sctivity
todaghdr olturAlsisets hmrbin tpteansagiytontigraohie Sl cBrngiEndy, sreen tea
10 "eTEIBIER TUREa SRR inlfitfpa akidRe dicisvplexmugatcihdtogen-induced
are synt eslz?e%igr‘lsnﬁt%ﬁg alaurl‘ga ISP CasSay, f&%ﬁ%‘&&i&?&%ﬁﬂ&é‘ or may even synergize
sy RTFRSSIEASHS SPIStS B1aS<eSs 6t Communication and signal molecules that .
mayithellfecriifiodtardtivalatedmuthptrats, Bem R IPir s fuch as quercetin and mixed
corpeppHeieation (i.e., cytokines, growth factors, etc.), or constitute the
molecular configuration comprising foci of%@ly specific oIecuIaE activl;'% drates or
of delbsprbhervianths teres Telxenstidanst fon SPSARBERPCHEITh &P AHtIGERIC e
15 ideptificatencaadibalie) (RO As tysdesiedeim nthectendharepiegestantitiofig|biochemical

olr sg’,tﬂﬁ(térgé‘t o {898&?5%%9&?&&?1%%&%&%&@&?&%@#&?ﬂﬁt_laﬁpsdm in interstitial
plants that are produced to ect the plant's ce onutri .
priffaHRy HidsershirdRicRP %éoé’?ra ‘l’lgéﬁ%gg\%ié%’gcé?% gﬁlgé\l/ ﬁ“&nﬁ%%ﬁﬁiﬁtg%i or constituie
actheityoFhdseombisoiiessanpsiiio RS gt s BsTRITEAAMBR 4R membranes
found indpatiie-lantitisspescamtermiest cnaanttatednitselid).coats
and fruiting tissues surrounding the seed. In mammalian tissues, these ]
20 moleousel hevkien 26 suppliEIYTHERA e SRRTRIHIBPIFRSRHatally synthesized
bigghemis BruineanIRng)sand physidlogytipittect ciedlpliant’s cells. Phytonutrients primarily
O five AMSEH® &é&aﬁ?ﬁ&é@@ﬁ? DRSS RS Rl e XIASY. ansdasabics, supplied
extract” are used interchangeably to refer to I‘%1%¥to,chem|cfgllls hatare iated in seed
PR PR a1 TR SR P S B AR P By WA F PO, or
petrateund shittigtsisarns shavising shnmecdegheanefbeHetitiape dhepopolecules, when

25 therapeuic actiyity. Moghi30 hegkaliase s srembeiieycmennerigllynd peysiology in the
concentrated, but are generally safe when utilized in their more traditional
m&ATEETEL SR 5thices as a “folk medicinal for the treatment of

disgase ARd.Rrometion ehianadihiedltad Asbaasherein. ikedeamiciaagetly to refer to

body toping agent; fers 1o sybstances i 1RGSR RDSEYEL Y Wit polas o
in Ad reverse efastic tissue and collagen fiber . L
petroleum solvents, and that have some degree of beneficial health or therapeutic activity, Most

30 herbal agents can be toxic, especially when concentrated, but are generally safe when utilized in their
more traditional manner in teas and poultices as a “folk medicinal for the treatment of disease and
promotion of good heaith.” As used herein, the term “herbal body-toning agent™ refers to substances
that have been observed by the inventors to reduce and reverse elastic tissue and collagen fiber
damage caused by aging or sun-damage as evidenced by a restoration of skin turgor and elasticity

35  which effectively reduces or eliminates wrinkles, sagging, hyperpigmentation and reversal of other

undesirable elements of lost cosmetic appearance.
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damage caused by aging or sun-damage as evidenced by a restoration of
skin turgor and elasticity 35 which effectively reduces or eliminates
wrinldes, sagging, hyperpigmentation and reversal of other undesirable
elements of lost cosmetic appearance. 13 The carbohydrates included in
the dietary supplement of the invention are available from a wide variety
of natural and synthetic sources such as’shrubs, trees, plants, yeasts,

fu nﬁgb r@a%%ﬁy&é{gg %.ncf&ﬁ@?n glargh.ap Quﬁﬁi&ﬂ%%ﬂﬁﬁ\dﬁmlﬁm aadilpk from a wide

mucin sources. Specifically, some of the na%ﬁ% SQWCESHICIE: @b, molds, gums,

ShiSY SR BAl b IHh CoRE S 4tia Kataya, tragacanth, o gRatt:

(b) st sine i selizioh dpttatienens el MHF R S EEe N E¥ptfge of the natural

qumSRIchLRE] ldgesﬁ"d@ror'%H%kub&a{\wﬁcpﬁyﬂimc(@)apl@lﬁﬁxmmh, or ghatti; (b)

which.contain peciine ok acelyiaisd Bolmapaaseidckaia-And e aliiasquar, ocust
ch, car

r‘boxyme hylcel ulose,leghéllc IIquses,e. () starch and
nydp by el et A e

€ 1
MiGaiad insaweichuchniai heterichn sarbeythetryissblesse cthyisBiR o dydroxypropyl

recr?l i %ﬂﬁ%% @&M@W&&O&m%@c%ﬁﬂ&%d&ﬂ%ﬂﬁe Bees ¥hichOchetain dextrans,
limited by the source from which the respective carbohydrates are.  +c o+ intended ¢
" obtsArEy- ﬁ@"ﬁ‘é"ﬁcﬁéﬁ%‘%Qﬁrﬁﬁ’g%%(f}%%nt%acﬁ%%o%ﬁg w?l ﬁ%ﬁe as o R

10 MORCliitkidby tasdorcp blys addtiuiid sspeqtiva a5 S TBREYF the

invention can contain the saccharide; in Jrfgiﬂa%%n%%%ﬁ&,%lf%%%r polysaccharides.

andsr BERRHEFCOTIHR S eBiFg 28 8F RGN natural sources for the - iomen
sacithayitiesoandsitisis ofss, ipretion ssferait s sprharfeR S ReBRTRAgeS, Cueemero
US%Q%%Z%?& rsleyantparionsioes Hnkat sshicer GintysakBincfissand dieir uses, please

As used he term."carb d{%biﬁ,)@%{ i;g@ggﬂagggaﬁgyiﬂw@m&d herein by
terff e”'sfglcghar}lb&ttg?l %’3 ycsaafgxéﬁg%de," "oligosaccharide" and "sugar” the |

15 defiefiiorrs-of which are well known to those skilled in the art of

20 pa e degr GEmRST &

car Orl?édc[ q{[eere?n?ﬁt 1eistter ; AQQQ&%:‘HP@ QQ%Q%M%M%IWHW@@S “saccharide,”

intéNdeq o Inc e at least two or more essential saccharides, it s %HIEn ‘o th
R

andlarsaolysaachacidesydrgs chavinipoiibengoirairRpYieRsPAGS EaYsion are intended
a”_‘?o %ﬁﬁ%’?&a‘éﬂ%‘%&ﬁ% g@s@?ﬁa@-&@&ﬁ?ﬂ@lﬁ@s@ﬂﬂ@fﬁfﬂ&tﬁﬁi&e@hﬁd& can be in
acic, mannose and Igala%g; ?POIQ%%C Orfe’s,bé./ 9%‘%!8%&%&%@&?&&%@& tragacanth and

ﬁﬂien letary supplement, one can _contro| the 1 salactose
amguntzeftiellrbsseetdeesatcPRrrREs B HS APk SBISHAGI TALTRSR 4 & ’
hergigretbiR, teyrBciaraNinfulie: ahdbieast twdeibmysmat vitargiveE digugegpgement, one can
desers AP, ARALBLIAASLMART o Raspasplasalected from

alpf'na eta, delta, epsilon, gamma, zeta, eta, xil, xi2, and sigma _ .
tocaphuoisrsanehalphasbalisndettatkagamfmsedvitieriol, trged to describe a mixture

25 COMpInaAlions o %&%ﬂ%ﬁﬂ}!&‘@éﬁb@ 1&R5:R SRS APIROMIR @RI, 3Ry ErRh8tzeta, ot2, Xil,

lea$t fwG forms of vitamin E" is a mixture _qf at least two form Ofs. and combinati

tocéﬁ%hé%ls%é&ﬂ?&pﬁﬂmsaﬁ?ﬂa?lﬂ?ta,eéaélfig}taaﬁn ERa tocopheral. in oo o oF
anatipaembbeiort daemtndinortatdaisumes R lpms BFYRIMHPE R B is a mixture
mix{pte Of AlRRA PRl OeleRR PAegaIRam: tasnp hernl déRamixdugaraiatocopherol. n

least two forms of vitamin E" be qbtai ggwﬁm\{ﬁ'@%g%%&alpm beta, delta,
SpaMRthELHRILHIEE CHITEHE i%}r?%ol? rtgrvnoaé%%nis Corporation éié@n}%%g%g,omame 1 from

30 |L) afdr gamma tocopherol. “A mixture of at least two forms of vitami

35

VITAECAPS, SA, Spain, from Henkel Corporation; or from Cognis Corporation (Kankakee, IL), for
example. COVITOL® F-350M is commercially available from Cognis and contains natural source
alpha-tocopherol with mixed tocopherols which are obtained from edible vegetable oils. The

particular mixture of tocopherols included in the antioxidant composition of the present invention is

determined by running an ORAC(o) antioxidant determination.
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example. COVITOL(r) F-350M is commercially available from Cognis and
contains natural source alpha-tocopherol with mixed tocopherols which
are obtained from edible vegetable oils. The particular mixture of
tocopherols included in the antioxidant composition of the present
invention is 35 determined by running a 9ORAC(o) antioxidant
determination. 19 Salts or derivatives of tocopherols include

ph%‘éﬁ@@&%&@ﬂ#@@%%ﬂ@ﬁﬁ%@ﬂ@b‘ GRS R6RIME; SidbirtBle SIMBGHRALES acetate, sulfate,

nicotinate, allpphanate, phosphate, quinone, ar halo enafe deryatives i vos  est .
est%‘t‘&m@f'eré’é‘f%’?‘ﬁt&s?’g’%aﬂ% ’Iikr"e}“'.%%é?1 ven |81r11e’er%éom gseses the use o =0

of vitaemimiBedervdithedicn Wincrveation sRotmRRSSelRIO T AHErYRH derivatives in which
alteratiansohavadiess, madmin iefiehramebalyinglandios Siceomeimiring and/or side
with (e prayize halne,dPUNANeS AR AR RKHARLAGRHR e vitamia B For
vitamin’E. For e ampcie, tocopherols and their derivatives can vary.b tpe | grouns
nusHsEPlenEpesBERIdIR ARG SFETHY S SBBTRIHBhES HHSHES st ghlo & P
andosbliatings-aa dherngrantsiohd eiraitond ot Skkyitzisnd gjerbaitoran Ryl is a cyclic,
or %%%!:%Q& e @!Hi%ﬂeémﬁpéﬁﬁeﬁ %@Wﬁﬁﬁﬁyoﬁ@r baBoanddyeieged) such as methyl,

such as methyl, butyl, and octyl. Alkyl groups can.be either unsubstified
SHEFIBID SUTteS £ 8 halogin, Aoy o "o

10 acyldwtiuantinog hiydeesylalnarc aptoxzar ey IEHBEAPErRm| ArRRYsEdreal Alkyl
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be galicalad R Jansabdraias aluedmel ot savesalpesltisniiohypitaplicdlkylkyl groups will
g I’OUEIS r\{\é!fl,l tl &9 !En L‘Err‘é%%slltt% g S8 Qc? Q%atlbg?l Qto%lﬁgdﬁlﬁl?%ﬁ@ﬂib%an be constructed by

AdEfitioha ocopherols can be constructed by conjugation tq the rin

St PR GT EIR STIVS SHBISEe BSh iy conieins
oxygegennithagen, sififtudiod fdogihosphdlemspiodolstivrdied srvakiods wade by modifying
alsg be, made Ay Modifying.ipiherenath abiheptislasdpiordionchal dptindbeta-, delta-

in prototypical tocopherols such as alpha-, beta:, delta- and__, tion of bonds in th
gaﬁ%&@ﬂ%’&’i@ﬁ@l‘b%ﬁ%‘?@g ?:aélna% AR T Saraoc earﬁis%?)%anano ondsm e
satumgtwewfdmddilésitie ring structure and side chain. Additional

tocopherol derivatives, including prodrugs, can be.made by coniugatioR & h

o RGP e RS S the K Sy AL B SRR hor or o
tocopktieots retifsehantoinsstaion Afixes secshonts Gendsebhulingfagon moxtures o

20 SINGSREARAESOL (bl Bapberdi@repisamensrefiaipha-tdephhmophersl) (+/-) indicates a

indicates a racemic M) of MiKESO! SuCURBULAIRINGLRCoBRIOlSus gamma-
(e.g., éafp%a- plus' gamma- tocopherol). Although the present invention
incloraBEefRE- above cited eleven essential saccharides, it should be noted

th aAREQE %raség %&@&eﬁv&ﬂgﬁt Iﬁ@ﬁh@é) RPdsaRigldicalytarcineiarifeett should be

compounds may be 25 included in the die ary su

- € lement of the
invetiEd et BaTRs e IS RL AP ETS mcfuc?%%n "J(I)ctr%eé)rr inert Sogponads may be

25 phyticinatrieéntss dicsoonerloompréhplarineseaSishiBarEirgelsoprapds nclude any

Pags, QPM &%}E&ﬁ%ﬁs,mféﬁ gsaipiae slkm: HRRSe, huibidieridcts, plant parts, herbal

compounds can be added.to the dietar | B8 IYeRIQKE 1o the diet
theSP PRI B roViEs é’feb%{?g’i%ﬁ%y ti)di%e?h%nrﬁtlr%n% gg%?mg%ministere the ° o

dimlmmmyg@p@)@amﬂégglw?ga@% &I}fﬁ(éa mammal being administered the
olygenkiamiieaninnineaassgepiason shthendthinslpriohigdnalsiringcisiage form of the

30 & piQ%% i},{}fL%Qtai{goe}glgg{,eﬂ;ep%@mfgrea SERARIGIOSARCf0sGepial dosage form. Inert

35

compounds can include flavors, fillers, lubricants, buffers, gels, binders, excipients, carriers and/or
other such compounds that facilitate the formulation or administration of the inventive dictary
supplement. All of the glyconutrient containing dietary supplement compositions of the invention,

even those containing additional compounds, agents or other substances, can be obtained directly

from Mannatech, Inc. (Coppell, Tex.).

The present invention includes an apparatus and method for directly and concurrently measuring the

oxygen radical absorption capacity (ORAC) of a composition that includes both hydrophobic and/or



5

10 m eSO FESPOD RELTES SRS TRTAF e RIFR S BIH S B

15

compounds can include flavors, fillers, lubricants, buffers, gels, binders,

excipients, carriers and/or other such compounds that facilitate the

formulation or administration of the inventive dietary supplement. All of

the glyconutrient containing dietary supplement compositions of the

invention, even those containing additiopal compounds, agents or other
substances, can be obtained directly 35 from Mannatech, Inc. (Coppell,
TexpidipraseridaweN e inaludissaionp patisitisiandtinetivad fepsures the ability of
directly and concurrent ' | Tolalk en radical
T e e e

20 abspeRtipiReaSIN Bs5uA TR AT ESREIY) e TRl siﬁ%%piﬁ Ay Cursent
Measuas dardaliliayt actionid2RASHH) qud rORASHJE Ieuirscaytipdéahgapacity by
the’ugf-i?%p GRENGE Qb QXyaen & %ﬁﬁgﬁéﬁ%ﬁﬁbfﬁmm capaaiiy (fluorescein or
assay the directly measures oxygen contgnt in a_sample ORA( QU1 with hydrophilic

CubrBRCIFAER, Reh FERE HEs Sy 8 LETh RS BRACH) and ORAC((3-PE), .
memsioxatatii dridant dayitedisfbsigiwiiacasernaas BYiepheyr Aatitkifpgs or mixtures of
flugrassasie Bis sirsypiia HuoxenesnroniepauBtiiikoresoaimoORAC(]) and ORAC(E-
(3 coerythin . (&t lc inpRBCaAST NS IWM i sa
well ﬁiﬁ%‘é&ré%%ﬁ%’%ﬁ%%%ﬁﬁ%%%ﬁ%i%#?rﬁﬁe%%%%ﬂven ssin acturing 2
fﬁf:&l’gﬁ&an office and even
hydnepkiigsantibxidanidial erthetnoeé pitlike thpakittovin BR AaiPidegical samples.
ORAC((3- PE) systems, the ORAc_Zg,o) disclosed herein is suitablde ftor tus 10. The
siniHEE PRt haRitabdirniPRisigmeS arBASne SEwEaPUPRELY SpERMS 1
is Epipatatue MO Hgh dodepletadp eaeibiisie crraprifattLr datfctnT Hifiee Hhd Biidigs gystem 14 and

hopgsysiemdrimmedidpavalvaionelaxidative sepaciuotprisenigitund sample

biological samples. ORAC ratus, Fl is a depiction of & 1o is in fluid
Oﬁﬂ%ﬁ&f’ﬂﬁr AREBXdan a?ap%%g R %%ﬁ)ﬁ%roa{{ (510 has, as . o

depiotadritarisesieigichedinigisrimies Aladternrispate oty inuibliel dystisgrovh the

14 2B hrafdal acAGRSIO LS yoiar1ldd nyity dnenay thedntareo Ao otidhtonay be manually

?L%g%ju%ﬁﬁt&%P Wre: AWidlic.ap m&gep}&e%%}tg taﬂg@qpoﬁé&%ﬁﬁi@gmpie 24 enters
e de

ector system 12 has an oxygen sensor 18, which is in fluid

c . .
oM e Ly e AR A o RGP AR P CoPilig divered to weste

20 Fluidriiganiaig Theofighich eysome b mroralscondluils @6 iy semeretietions iyt glirected into

25

30
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O e %&#}Ngﬁ%&d@%@ﬁ)&bﬁﬁpﬁfiﬁ@? veariEObes) @ftdé@d’e{h]ﬂﬁﬂiréb&nﬁzed inert gas.
control of the data processor syst .Ing | e o wi
e TSR A R L A o P SR A DU o o it
caitupesientisitpation ToNRRaRAPOISER WA, THLARhDICESRERLAT FATrAgFreent ik an
alssxypeluaRcang e 0e e saldions 28t dindotes e toidatititing ghfmtive 30 prior to
.ﬂ Uiﬁ%ilcl:vesé%to g?éy o RS, pyaéﬁ@%mﬂ@ @%m{ﬁ@_iﬁ Gt Q3HIEERM on the extent
inert gas. The solutions 28 in the fluidics system, 14 W}ngﬁneéael%b%he sample 24 may
préffkeasraiifiRt s 493 %g‘W%iqﬁénﬁ?e%gsﬁﬁn%n jon may P
gebepaliyinalvdth thatemeasdotiverthapitioted (e rrlibrairaher A ERRIGEROMIR CAARAY even be

oxxggﬂi{gg&gglegﬁag@gggmga g¥idation target, etc., and may be mixed at
mixing chamber 30 prior to 25 delivery to the oxygen detection chamber

34Eskinglehoicexpiduitiesiaysts fonviiciepk ibe aneiset dxvertion il include any dissolved
aufomatizatiep glasitemetsiensn sl Brykbownde prasmebskilbitvihe water and a
e B TP B D 0 SO s,
surface plasmon resonmance, infrared, capacitance coupled, dye-coupled fiber optic or even
hyperspectral oxygen sensors. In one specific example, the dissolved oxygen sensor is an YSI
5300A biological oxygen sensor (YSI, USA), a SPREETA sensor (Texas Instruments), a PASCO
PS2108 (Pasco, USA), and the like. In one example, the dissolved oxygen sensor has the following
specifications: Range of: 0-20 mg/L; Accuracy: £10% of full scale; Resolution: 0.01 mg/L,;

Maximum Sample Rate: 20 sps; Default Sample Rate: 2 sps; Response: 98% in 60 seconds;



pre-mixed at the mixing chamber 30. Examples of oxygen detectors 18 for

use with the present invention will include any dissolved 30 oxygen

sensor that is able to detect dissolved oxygen in the presence of a

solvent, water and a detergent. Examples of dissolved oxygen sensors

include, e.g, electrochemical, chemilumingscent, surface plasmon

resonance, infrared, capacitance coupled, dye-coupled fiber optic or even
hypetspesthal Rigege0-Sersorsmbrene peaificsakamile}die digbofeedlatinum; Anode:
0%%%% ) Yl 3904 RIRLOGICAlAXY BERGRROHY B sbiRAe Brovided by the
S \ sensor éTexas Instruments), a PASCd ,OijS PS2108 P%?co

U SRR Gife DissolNed SRRieR S AR TR SR MY A5 o ELRaYy ARe Sifhade pH, ORP,

follawingigpeificaitionsnRenigdlaf @@oumreptionvodutedidiossvsenull
scale; Resolution: 0.01 mg/L; Maximym Sample Ratg:fl%%oﬁgs; Default

5 SalhgReRRR: 3 SR A BRI MR RRO R T £ Hinpe i cliccts @ sample

Rangali@<b@Cit Tempéhat GIRAC M pdvisa it (dryQrAGTide £1h STFAF R piHas; o-&-» 2 hand-
A”ﬁ&ﬁ %ﬁ%@g&%ﬂ%@&%ﬁ%@iﬁﬁ&%&wf (@RJBaYresUSaelifEOMIPRIERDA sensor) is
with the software provide the, manufacturer, e.g., Dissplved Oxygen 1,

EZL fﬁ%{‘gg&" IEAT. ThE &S ]égr{ﬁo?nsé?nfrs&é inc Léﬁ e pH, %%%,nggn%ruﬁ%/gity or  TIEE
turksintioy senseadierhtl gigreesiipR tTCERIF Gt A HiRs By deirriey fyrface on the sensor

10 OpgrAtiAR;idBei RACHIh Sy steraulisTiesesihareinymhayligaysé dias sotigwsrinted and/or
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a nsa%'é C%!:% tosaa %&@s@!@ %é]ﬂogiseﬁ{&"{ﬁé lﬁcén %M&&Q:Bé%(@ ﬁ@lélﬁﬂﬁé(,igaliva, tears,
(dry ornﬂlqwd " AR O

] RAC(0) sensor, e.g., a hand- held surface plasmon .
CSOHP ST Y SO0 oo GA b B SEE i, olgioal smpls
senspeyial ekposerowysneadicalerdncatibeatioplsthn demils dhdoghenmore breaths (one or
eXPRSELLN MG USR03 ARBRISiohE)SHRKYSBIIGLRSEY iSGpRReEtasl, 19 dosed respirator. The

processar that evaluates the output from the detector surface opthe .+ o vermanent
se?ﬁ%lt‘i?sﬁ?t%crtle § og\ll? es the. %’s%ﬂ%b%&sﬁ’?%é“ﬁdﬁ° :feo read-out %;n%ay e )

disforaperarferserss fornometimRdadas ah BIMRCANE A TERs e RFidgtiyR state of the
angkthe like. The user sample may be a urine, saliva, tears, mucus
secretions, sweat, blood (or blood products), tissue, feces or other

biTbkesicsermpasnts a5 SiscRRAGI MRy Bk gunidat i i Yribedahigyontion take
thecane 46 aREmgORAKR teatiisofs nedarre thoretirvakiicdaptabtl/ 6rr use in laboratories

eﬁ@%’%ﬂ?ﬁ@ ihat ﬂ%ﬁ%@@%@ [EsRirat o8 Oh AOHAIRE) RSP Ry gen sensor, for

The 15 values detected by the sensor ma%z eve%lbe sa\{gzlds(iar]gls g%eﬁg]%ééme pro-oxidant
(vETRResB lept ARSI SEGEP &FRsh&hd Srutdre FEYErence or for _
comtiers oz dpastwrifgtditctal thesdotivg anikibenrf e PANESIEdRfical senerating
usgbldhiRPRSIE GRmpROARINECHh e QRAGLQhartay (fafiaridanianitackivity It must be
of the present inventjon take, adv. af existing QRACHIke methads sroduction of
ant taereél é’%ﬁ‘ﬁé‘%%%ﬂf}'%ﬁ%%%ﬁ:&ﬁ%& i??légb’oratories 20 With%ttl}jgt%hepro HeHone

neee ot i aRishenRANTERTE SFA PRI e RN AR ASSHIR G of cxveen in

seimseblfase Xusgthapsad iplestion bz ykiliadsefisorcer diffisstiebklical quenching and

SXX&%}lcﬁr?ﬁ ﬁ%@n@lﬁé%ﬁ%%@&?fé%ﬁé%, YV Ry {BY FERARHUREhe sample in solution

irectly the relative activities of one_or mgre oxygen r ca ratip .

BRI P RS SHITEHACR (L IRHOCE A R IR S geneting and

asustendiatiguétehins ebyitrstelih sammdrsdpatedy andsteaninedduienRf & present invention,

volatile RoShkSFARIRACTIR: thix@RSaDHAE: Af PO AugiiaN:atical generator and the oxygen
radical quencher may be titrated and/or measured over time as with the indirect methods ORAC({I),
ORAC(fl-lipo), ORAC(B-PE) and the like.

Figure 2 is a flowchart 50 that summarizes the basic steps of the method of the present invention. In
step 52, the dissolvable oxygen probe is equilibrated and/or calibrated in the presence of the
solvent:water:detergent mixture and a baseline measured. In one examples the
solvent:water:detergent is an acetone:water:Tween-20 mixture at a 1:1:1 ratio. In step 54, a baseline

determination of anfi-oxidant activity serves as the positive control and baseline for comparison of
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25 oxygen in solution in the absence of a radical source, e.g. AAPH, can

affect the amount of oxygen in the solution. Using the present invention

the skilled artisan can differentiate radical quenching and non-radical

guenching activities of samples by, e.g., evaluating the behavior of the

sample in solution before the addition of the free radical initiator. It should

be noted that both the radical quenching and non-radical quenching

actiyities; af the.sampies iestashiseeriaternimeskbymtsemefthenpigseTrolox® and related
invention, 30 relate to oxidative, state. The relative, activitj e L
rao%‘ﬁfﬁ‘éﬁéfélfgtr%ﬁa %té%l?yﬁgce[%mr%i ieal guenc t%31)r(?em%:é)l/%l ggt E({r{a{%’egggér/l%%rl o ‘_fanauo_n
measLawdovstitierey RigvigHE aliede ABtPRIBioD Rikelpidant aciivity. The mixture 1n

ORAG B liaix QRAGH IR Fipachilgetikadibinuree? ég alftolicheid Biotiathe addition of

! L - 0 . ) | |, e area under
32%%%{3%%5 ﬁ'g?gag%g% sisPs 9Lshg methad, otdhe RreseRhAVANER!Bo, th d

) e oxygen probe is equilibrated antd(/ior (iall rated in oo and
etk 65 CA R e gk B I R AT RP PTG & L B g s over time,

memsUrathe fonaexamplesstivedsolanteiate ot atarleint s gpple is dissolved in the
acegnewatersLMEER B RVIUSHRS Rilswel bt Ausia obthe a:9aaeliiRal target in step
determination of anti-oxidant acg\élgxmserves as theeIl Qag&égygrgaqgggi%% and 68, and the

baS8lis e M BrEER BT A S vt actviYy Using, .., Trolox(r) as _

thesaméi-Recefro@ereradivd Bragieter Teox s STl e iR e UG i dpe secple i
thegg-Milamin f dekivatives argprasestaiie fianthictdodiod dndve keplofUC have been
Varéaﬁieon' ae%]dtl%r%a%y'c{]f,tgreet 'ﬁeéﬂﬁf%aybg}r%%&&nﬁ Eﬁé@ﬁb% CROPERNHREEN Ofe normalized

anfioXidant activity. The mixture in step 54 is mixed, in s ep 56 Wilth AN ¢ anti-oxidant
oxytefera Rt aplet WSy VAR RTCRBISEICY TETTRE S RsHTSIS G fireevet ©
oxygevityaathakgasierator in step 58. The assay is allowed to run and, in

step 60, the area under the curve (AUC) is calculated by measuring the s
iR EARTIES GFSUE BG5S T I . o wed Lt
samppe. e dettrzserBeor Ponmjedidis tmgleotisions 9 Kadkein apid  Livoleic acid provides
solysiovRies delRtaRntinRe dster fhdatiovweddip e addittnanfiskidant used as an
oxygen radical target in step, 63. Generally, it is_co the.SaMGolox®. Th
L o D e
oxyureeraciial gerrering mplestp 2aB2aekis 18- noprasn XS R reacts)
sampleis saeiesiat: anrtihevatdesdivdscBamnpleistgretteddy Additiqense the oxidation

Stao AN dcltcbe&samgéﬁltablé (YGRS ﬁﬁﬁ@fmm@,(iirm@ié/ ﬁ_’éiﬂ@sscﬂﬁ@le bonds become
normalized gy.subtractlng the AUC for the bl%nk. TQgrer&ormal e

staFRiRAI 9Bt e, RlER St i, AR S8 AR ST ind Saleuste o fakes
thenleasetenfeantolikickatstatahivithirpHyees dhples TPHOMEE Foffolifgpction chamber due o the
disgugsion is Yserito LRIP ifustiateribrdnyentieiaatshpwiinthbdeicssid, causing the
limjt its_scope..The detergent Tween. 2 9'@1{' be.dispersion &t ¢

incfERe B’ ﬁ}‘% &g g%%gf%;ﬁdvﬁegﬁ%{g%{on s%(fiross which, oxy Sy B prese I

: en .
cathbecadsion e S1GR( ﬁkst%tﬁ&@%mP%éﬁs@%s%é?ﬁ? is consumed
stangassmbhaaise o litaikchiiam Bib sarpidsiasiove| dieddaokpithebexyeen in the

of L%%l?é(gﬁa-irn%gr %g&%&ﬁ@%@%&ﬁﬂsﬁ%ﬁﬂm@ Q6| 1B 8ZORISN of the area under the
2-am|cﬂnopropane) ithydrochloride g\AP reacts‘grgo [ty%ith (%(g/ggﬁ% 10 idant ca acity as
crearedRFIICBEA (R AR ET R IR AP ERET Sted oY Ko Cansar o2

thelexidatioe of indidity scithwibcrxisslitmaiirsleiziarition of linoleic acid,

linoleic acid's double bonds become .
The oxygen radical generators. Azo-radical generators are present in the ORAC(0) assay of the

present invention at a known concentration to generate radicals for measurements of antioxidant
activity. Azo initiators include, for example, 2,2%-azobis[2-(5-methyl-2-imidazolin-2-
yl)propanejdihydrochloride, 2,2 azobis (2-amidinopropane)dihydrochloride (AAPH), 2,2"-azobis(2-
amidinopropane)[2-(N-stearyl)amidinopropane] dihydrochloride (SA-1), 2,2"-azo(2-(2-imidiazolin-2-
yl)-propane)-[2-{2-(4-n-octyl)imidazolin-2-yl]-propane] dihydrochloride  (C-8), 2,2'-azobis(4-
methoxy-2,4-dimethylvaleronitrile) (MeO-AMVN), 2,2"-azobis(2,4-dimethylvaleronitrile) (AMVN),



ketones, bonding with oxygen molecules in the carbon-centered radical.

The oxygen probe takes measurements of the rate at which the oxygen is

being removed from the reaction chamber due to the oxidation of linoleic

acid. The azo radical may react directly with linoleic acid, causing the 25

formation of a linoleic acid radical. The Iirzléaleic acid radical then reacts

with the oxygen present in the reaction chamber to form a ketone.

Throygh either nraroses fashanismaRuesBpissassuNBAMIYE tathie 2,2-azobis-(2-
oxidation of linoeic acid. The antioxidant slows the consumption of
oxEHIPPIARA P& action chamber by deterring the oxidation of linoleic acid.
Th%oqalgalﬁ};ign Rf theareadiederrther cibug for-sissnbmeebmeygeinyderdilaide (AAPH)

time plot yields a measure of the sample's tioxeil %_Caﬂ%‘?i}x&% 38ical bine o
deﬁf‘(ﬁﬂ@ﬂ%fféd%‘g, WS?S ?ﬁ/lflg%%l\l/vafhgé Oxidation ro?ﬁnoleic acid. Tj eas com

| ] he )

5 oxymetasitil poferatoT s il aIls YRR L AR uRE il The half life of
ORAG ) AssaY Ostheurpieseatinventibprpt akeeive, dbnoentfifionrtdical generation is
gengra Fﬁa%%gtlgng L %§euﬁ?£?‘§%§ap&ﬁ':?§imgﬁﬂ$n@9@diﬁ- g intigherised for lipid
incfiide. fof examplet,ugl, ‘-azobis[2-(5-methyl-2-i idazolir’gz- . s
y|)mqgﬁg<ﬁ3§mq w&mﬂmmzo?s 35 zljj’ri% actds, as Sl.[lgh; it can be used alone or in combination
(2-pmdi Hﬂﬂﬁﬁp&[&é@d&h};@;m’oh;l@m;l'@eqwrﬂrg Thesobioht (255 disclosed herein allows for

10 2Midingriapanaid: (Nsaiearibamidingnreranetdipydrachlaide {phrd)s measures total
2,2'-azo(2-%?;-|m|d| zolin-2-

yI)-PRESAHE RT3 (@-n-octyl)imidazolin-2-yl]-propane] dihydrochloride
(C'§3n€n?'s?s%éﬁ9i5fﬂé M&Pﬁlétgnﬂﬂq* methyAcigranitiled-fAdeA Vit jncludes a solvent,

2,2'-azobis(2,4-dimethylvaleronitrile) (AMVN), 23 azo-his:i itri octed fro
2. PIEAAES @?ﬁee?ﬁ‘gﬁp‘;%tﬁ%rﬁta%r (gﬁyﬁg) t%)ﬁj‘g, 29'1_%%/?5 g&?( %{L%XJQW& selected from

amittivioby epdarse) oSt elvanh pﬁ@qr@x@&ﬁéaﬁp@%épg{% migures isrof. The organic solvent
15 (2-3Risine piRnaRe) o iy Tt o Hiske($0367 kipuatedO m 3o geséntdandhea G and in some

nitr%geesqegl twg%%g‘ggﬂéﬂgm%%@e carbon radicals combine to 5

produce stable products or react with molecular oxygen to give peroxyl
radi¢als. chineahadhiifie: 6f PPk kistaly whitk map e Sr¢BraDutlAend 3 pegent vol/vol of the
Th%rﬁﬁ%:o) hR 216 QL ek "RMICAL Y5mehation o 36908 8l GeRS AL of the ORAC()
during the'first several hours in éo utéo%ﬁAPb—j /iso ﬁ?dsﬁv%ﬂteg éﬁ,d for. example, the
lipieP R IR SR SR L BR8N B 1Aty Adits. As such, it can be ’

20 USERAIG(E olvimtcRHiINativhe withlar potihcoanthish deiepsphoBre-taigfd splvent), and the
generaion: I hesaivanhssten disgipsedinerein akows fosdtGitinetbf sitireyolvent. The
or both lipohilic and/or, a lipophopIc radigal %@”?Wﬁ%ﬁ@‘;sﬁéﬁ ARPARENES0), BRU®, or

me ST (S oxygénr?’lllnl%he sa SPe. Solvent System, The solvent . nic detergent

sy STRH OdI@ e witimions) deraammicuch 4 AT R A P EE S8 S Yo Ridh ™ 5N .g

aqyeaus ahase aosyakdatergeiinRodeykmfle, cHEVEBRNGSM gy budstant. The ratio of
25 or‘%é}ie? Solvent-56'eeiad frany, lGRROLBoRMBINES HERIRI S0BINE Sl TagkRtively. Unlike the

glycals, terpenes and/or mixtures thereof. The arganic salven Walf water, tho
AR DRSO SOV TN D 1 cri iRl vt

thade@@Rbtantthe STAC(Gasdushs SSAPmIPIOTH D AGHIBISEEETRBY ARy ge from the total
ONg,6MBoGIReRLIe: sl 0L dRRERsPIHe: whiakanidoypenbthylnab futytDduatlin.

90 percent vol/vol of the ORAC(0) solvent system, the aqueous portion .
froffsesofon $HE0ORACE) ﬁe&a)enﬂ‘hgmgfoﬂﬁw@ﬁ used to measure the total antioxidant

30  activity of biological samples, for the evaluation of components for the nutritional supplements of the

present invention and even for testing and evaluating competitor and/or the final dietary supplement
of the present invention. For use in the evaluation of biological samples, these may be, e.g., seruin,
lipid-soluble serum fraction, water-soluble serum fraction, urine, lipid-soluble urine fraction, water-
soluble urine fraction, LDL fraction, tissue homogenates, quality control of antioxidant supplements,
35  food products, or preservatives, development of new antioxidant supplements, development of new

food products, new preservatives, or new antioxidant therapies, quality control of food manufacturing



solvent system and the detergent from 0.001 to 90% of the solvent

system. For example, the 20 ORAC(0) solvent system may be one-third

water, one-third detergent ("one-third" solvent), and the sample at a

concentration of, e.g., | mg/mL. Dilutions are then made using the same

solvent. The detergent may be a nonion q detergent such as TWEEN(r),

(i.e., TWEEN(r)20), BRIM, or TRITON(r% a zwitterionic detergent such as
C%E&Q&ﬁ@%%k@ﬁgeﬁrgﬁmnpa@m%n@mﬁ&@tefmtmhmmwam activity of
deoxycholate, sodjum do ecylsulfate or TWEEN(r)-80; or a surfactant.
Th@?ﬁﬁﬁ%’l‘%@?ﬁa{‘& G dcétone to detergent may be from about 5% to

909410, A9% 10 S¥hpiEsReRlRxLIRlIKe e GRAGKRCHI e ORAS @)Wsays.
component system that uses of one-half acetone and one-half water, the
dem@amsoﬂbm @RsXT(o) soipesitioy stemapabadi Eorisionidish aciianios a prior art

of QxyRsn iR hedfial apmBlanddive waliaRhisrtleORAEH- IDRAA)), and using the

usesarandomly methylated (3;cyclodextrin, Usesf et
di gﬁ QJE % (R% 9» The antioxidant
ASEEROTIRE BRRED) asvéaﬁmma € Used to measure the total antioxidan

302gti iy  friehetiTH éah%pﬂ%gr%?tﬂhé SR OB TP PRI ReS g dicals-

nutritional s lements of the pre 01%ntl fqr, BEH) assay, the
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ietary sup ement of the pres
nvestlioho For ¢l n@wh@ebi&mwbﬁﬁ@r)%wg L Pds; i %‘e’” 2001, 45,
e. gmsemm) WiRithisaiuh|©seiumeiractiohe (ratescsdivirersbhiskadfiadtidsd the speed of the

uring. lipid-soluble Jing.rachan. MaisH) Sl uinerisecHes, ddal14,000 pm, 15 min;

fractlon tlssu dmogenates, quallty control of éntl%ldanﬁlsuglplled@%%f. Fluorescein,

35hueE profuets, gr%‘fb%@r%&?@? B AR SFRE (P B e antioxidat
supiiiamesltsyaevsopriert dfdrish (FEbupresd UGS, FeehasPadebathagafard amount of

n eﬂﬁ@l@&@?ﬂ Q?mdgaQBQ\B' ssiALalitycanrobnf teaci aanittelfinge 2deboifluorescence is
P o A o S e, ac g ISUS SR ap iR dRse of fuorescence

antE3HER A6 OF cosmetic products, for example. EXAM i .
Commpassuret A BaTIREIT ity SRRCHS AFROR A T Al =  col-
Ingrestianis feaansdatioxidavitioompoiticin Wewlamaiwe@ﬁ@mm(ﬁ(maﬁtes Trolox®

aci,'"'vxn%'s'%%%ﬂ%&%&a&%%&@%@ds%Q&%@}mscaﬂapttwmmduihaei a synthetic
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of disappearance. Trolox® is used as the standard, and a blank is run as a control. Amount of
dissolved oxygen vs. time is plotted allowing direct comparison of net areas under the curve. A
detailed method is as follows: Buffers (K2HPO4 (F.W. 174.2), NaH2PO4 (FW 120.0)) were
obtained from Sigma (St. Louis, MO). Linoleic acid 99%, Trolox® (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic  acid) 97%, TWEEN® 20, and 2,2-azobis (2-
methylpropionamidine) dihydrochloride 97% (AAPH), were obtained from Aldrich (Milwaukee,



permeable, water-soluble derivative of vitamin E with potent antioxidant
properties. Trolox(r) prevents peroxynitrite-mediated oxidative stress and
apoptosis in rat thymocytes and is a synthetic antioxidant that is
consistent from lot-to-lot and is used as the standard and run for
comparison with 20 each sample. A blank (control) used in calculations of
the ORAC(0) value for each samples may be included in each run.
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another glass scintillation vial, and then add 4.5 ml of solvent, vortex for about 30 seconds, to yield a
concentration of 0.01 mg/ml or 10 ppm. The vials are placed in a2 4° C refrigerator. In a 37° C water
bath allow linoleic acid to thaw, and prepare linoleic acid solution (with minimal light) by adding
0.18 mL Tween stock solution, 0.18 mL buffer, and 0.44ml, deionized water to 70.8 mg linoleic acid.
Keep solution tube wrapped in foil. Make linoleic acid solution fresh every 8 hours. To prepare the
oxygen radical generator, weigh 67.8mg of AAPH, and dissolve in 0.9 mL buffer. Keep AAPH



15 temperature until ready to use. Tween Preparation. Weigh out 10g of
Tween 20, and add 90 g of deionized water. Cover and stir the mixture
overnight. Tween stock solution keeps for one week. Keep on countertop.
Solvent Preparation. Mix 25 mL of acetone, 25 mL of deionized water, and
25 mL of Tween 20. Use this solvent to %gepare samples. Before a run is
performed: the probe should be inspected for 20 damage paying
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Capture data and calculate anti-0 CERA. SargF g} SSSPARRLX (mol/ual)]
at a concentration of Img/mL in ,qRe- thlmuﬁnt (also referred to as the

e¢ minutes of

ORAC(oY—
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Alternatively, the ORAC(0) may be calculated in milliliters when evaluating a liquid formula. This
calculation yields a quantity known as micromoles of Trolox® equivalents per gram of sample. A
negative value ORAC(o) reflects less radical quenching activity than obtained with a blank which
30  indicates that a composition is a pro-oxidant, i.e., an agent that promotes oxidation, rather than acting

as an antioxidant, An assumption of the ORAC(0) assay is that oxygen is not being absorbed or



ORAC(0) solvent system). A "one-third" solvent is equal parts of water,

acetone, and a solution of TWEEN(r)20 diluted 1:9 with water. Samples

were shaken for 1 hour at room temperature on an 15 orbital shaker at

280 rpm. The sample solution was ready for analysis after further dilution
(generally to 10 g/ml,) with "one-third" soL ent. "One-third" solvent was

also used as the blank. The ORAC(0) assay was carried out using the
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Blank {control) buifer “one-third” solvent

Standard 62.5 pM Trolox® in buffer Trolox® at 10 pg/ml (38.755
M) in “one-third” solvent

Method of measuring anti-oxidant | fluorescein yields a decrease | oxygen is taken up by the radical

capacity of the sample in fluorescence as it is initiator, a1_1d by linc‘ylei-c acid
oxidized by radicals, carbon radicals; antioxidant
antioxidant protects and protects and decreases oxygen
delays decrease uptake

One distinct advantage of the present invention is that the user does not need to learn new techniques
or purchase equipment fo incorporate the present apparatus and method info their laboratory
environment. For example, when measuring sample saturation, the present invention uses many of
the same buffers, conditions, exiraction and/or separation steps as in the well-established indirect

measurement system developed by, e.g., Ou, et al. Ou, et al., prepared samples in acetone/water
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comparison of the assay parameters of the ORAC(fl) and the ORAC(0)
methods is provided in Table 1. 15 Table 1: Comparison of Assay
Parameters for ORAC(fl) and ORAC(0). Assay Parameter During Assay
ORAC_(fI) ORAC(0) Temperature 37 C 37 C AAPH concentration 1.28 x
10. M in phosphate 19.00 mM in phosphate buffer buffer Target molecule
concentration fluorescein, 43.8 nM in 21.59 mM linoleic acid, in

phosphate buffer mixire. 12906 FYHERNT) RRucbufter ancrvateshtidBamiop rpm for 1
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eqﬁ?f)‘fliﬁse%afltoel%corpélrsﬁ% e present apparatus and method into their

|ab?ﬁ@f5?5¥leﬁ1rw1.ﬁ9%§l@@i§@fuﬁ&ﬂm IR cyghedmeiasiacingf sanimbieion of mixed tocopherols

Sa&%%y g.nr}it}:gg[agtr%lseggu&é%/eﬁp EL\?‘HGH%%? @%%M@f @&L%tﬁuﬁﬁrﬁﬁxed tocopherols when
conditions, extraction and/or separation s_teogs as in the e&-e ‘%)l}llished

indlieis the ARASEetenbLSyREm dSbRBHRI T, o §rBR’ e KR systeny, it was found
Drapared samalRs: iFRasiDne/ satbindBn(605Eceln)hb a-godcant iR tepopherols at 5

50(;)Lgr}]n%,i AN %gmrglifeéqgaégc% %%%%Ht @Ef)%gysﬂzibquﬁkﬂo%rm, he indirect ORAC(f)
system shows no further effect from the same combination beyond the value for quercetin alone (see
FIG. 11). Lack of activity from such a combination with mixed tocopherols and saturation problems
are absent from the ORAC(0) method since the concentration of sample is more dilute and since the
solvent for the sample contains acetone, water, and a detergent for solubilizing all components of a
sample. Presence of TWEEN®20 in the solvent for the sample accounted for detection of activity

_ from mixed tocopherols. As a control for Trolox® activity, FIG. 7 shows the quercetin at 5 pg/ml.
and mixed tocopherols at 5 pg/mL as compared to each ingredient separately at 10 pg/mL but also
includes the Trolox® control and demonstrates the ability of ORAC(o) to detect the level of oxygen

radicals remaining in the sample over time.

The ORAC(o) provides a significant savings as compared to the more expensive ORAC()
(automated circa $250,000; non-automated circa $50,000). In contrast, the ORAC(o) apparatus
disclosed herein takes advantage of off-the-shelf oxygen sensor systems that may be easily
miniaturized and/or automated that may be developed for sale to doctors offices and even home use
at a fraction of the costs of large fluorimeter detection systems. Validation, as conducted by the
Association of Official Analytical Chemists (AOAC) guidelines for single laboratory validation,
provided results in Tables 2, 3, and 4.

Table 2. 5 Day Trial for Precision (Repeatability)
oo Area Under Curve (AUC)
Day 1 202.655447939563
Day 2 212.901122995373
Day 3 187.01466464995




hour, centrifuged them at 14,000 rpm for 15 minutes, and diluted them -
with 75 mlvl potassium phosphate buffer at pH 7.4 (Ou, et al.,
Development and Validation of Oxygen Radical Absorbance Capacity
Assay for Lipophilic Antioxidants Using Randomly
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ar|df@ dutomated that may be developed (g) & ysaetors offices and
eviel'igme use at a fraction of the costs Gfla]ge{ugrmeter detection
SYB unﬁ.l\yeggdation, as conducted by the #&sgaemtorpodcOfficial Analytical
Chemistsd HSRGnguidelines for single labbgasoiy4zakdkhtion, provided
res réfinclablés DS aivd 4. Table 2. 5 Day’THal for Precision
(Repeiixdllity) Area Unde e (A DAy 400 EE544793056

The single day precision trial involved 5 separate runs of the quercetin sample at a concentration of

10pg/mL. The HORRAT value of Table 4 for the ORAC (o) method is 0.65448. The ORAC(0)

assay was used to optimize ratios of the ingredients in an antioxidant composition as set forth in

Example 2. One embodiment of the composition has weight ratios of quercetin, 49.18%; mixed
tocopherols, 32.79%; grape skin extract, 9.84%; green tea extract, 6.56%; and bush plum, 1.64%
gave an antioxidant value using the ORAC(0) of 17,254 micromoles Trolox® equivalents per gram.
The same composition gave an antioxidant value using the ORAC(f) of 5,281 micrommoles Trolox®
equivalents per gram. These data demonstrate that the ORAC(0) and ORAC(fl) methods of



Day 2 212.901122995373 Day 3 187.01466464995 29 Day 4
202.856617129109 Day 5 (2nd Analyst) 213.124092629655 5 Day Mean
203.710389068730 Standard Deviation 10.649840914564 Relative
Standard Deviation 5.23% HORRAT 1.981060606061 The values for
each day are an average of 3 runs of the guercetin sample at a
concentration of 10gg/mL. The HORRATsvaIue Is the ratio between

obsaned REPRGHasRR RS BR MaluesHaiedidedbyhthrutieturitzof the indirect

equation known to those of skill in the art, and is regarded as an indication
of tﬂ%‘%‘@é&%\% y of a method with respect to its precision. In a single

labgiaipmy RS ARASRH Ui A SR ehifRRRAT ratios between 0.5
and 2.0 indicate acceptable precision of a method. The HORRAT value

for AkenBiitiayo tiiakied;98ppiedere nf st frimtintafifcasraigh 45 combined into an
5 ||IQn %ﬂfiomg@rﬁfﬂﬁ@? %\d@h Takiadd. iJ phleidnbDeteedinaiiiongflkabheiphs from regions
ange Sample (gg/ml) Area Under Curve, .1 .
e SRS A SN S UMD Bt s
10@@@817@@95@88@9@%@2_§9%W$%§§Wﬁ@%?§fhﬁéﬁf-%ﬁﬁdn these regions
plok4Q Yok 4 B33 st/ 6 BRI ~I0W09 G ther 18c60 Mgl bty |tha devehteesghiay certain natural

ap@ggqéglﬁ?dg S%l‘gcﬁ %@o@ﬂ&? Wﬁofé@ﬂggﬂﬂ%ﬁlm&&%@ﬁ%t %ﬂﬂity, e.g., vitamin
the determination of the analytical range 25,2 linear range the valu

10 tneCarledaGh RPHHE CORRFESD FORRTINS oS e AT AL (0 %08 Goim § %_, wtocopherol
det@tmined afdNewtapr SNeisibsole oI tdoraprieditnrof hghe- diy AlggrYork, Churchil
15;Lahle4nSingle Day Trial for Precision (Repeatability) Area under curve
Run 1 207.369402985075 Run 2 198.18118466899 Run 3
205038524 t26E6eR8hRnitvagIrsSEnedigigel and purified extracts from natural and other

sources that include high percentages of bioavailable compounds from the various regions of long-

15  lived peoples into one formulation. In one example of the present invention, the following basic
ingredients were selected: flavonols, mixed tocopherols, grape skin exiract, green tea extract, or bush
plum are prominent in the diet of peoples of the Andean village of Vilcabamba in Ecuador, the land
of Huza in the Karakoram Range in Kashmir, or in Abkhazia in the Georgian State of the former
USSR, for example, as cited in Leaf A, Launois J. “A Scientist Visits Some of the World’s Oldest

20  People,” National Geographic. 1973 January; of the Ttalian island of Sardinia (Koenig R. “Sardinia's
Mysterious Male Methuselahs,” Science. 2001, March 16), and of Australia.

The compositions of the present invention demonstrated a synergistic antioxidant activity. Not
wanting to be bound by theory, the various ingredients of the antioxidant composition have activity
for protecting intracellular cytosol, cellular membranes, and extracellular fluid such that the body is
25  protected throughout. The bush plum component is high, for example, in natural vitamin C content,
which can get into the cell, is hydrophilic, and is available for protecting the cytosol; the grape skin
extract and green tea exiract are hydrophilic, cannot enter the cell and are available for protecting
extracellular fluid; and mixed tocopherols are lipophilic, and together with flavonols (e.g., quercetiny,
which are both hydrophilic and lipophilic, protect membranes. Furthermore, any fiber that is

30  included in the diet, or even in the dietary supplement itself, may provide adequate vehicle for

elimination.

Components of the Synergistic Antioxidant Composition. With the availability of the ORAC(0)
apparatus and the methods of the present invention, the present inventors were able to measure the
total antioxidant activity of combination of both lipophilic and lipophobic anti-oxidants and other
35  apents that aid in potentiating the anti-oxidant activity of these agents, ¢.g., vitamin-C and the like.

Using the ORAC(o) system, an antioxidant composition having synergistic activity was developed
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Run 5 202.110714285714 5 Run Mean 202.856617129109 Standard

Deviation 3.505016471434 Relative Standard Deviation 1.73% HORRAT
0.654480870834 The single day precision trial involved 5 separate runs

of the quercetin sample at a concentration of 10g/mL. The HORRAT

value of Table 4 for the ORAC (0) method.is 0.65448. The ORAC(0)

assay was used to optimize ratios of the ingredients in an antioxidant
CO'HBPEJHQ&%%MQEFE& ﬁé@gﬁﬂ'% RixRe.emkedime rdrak UTeitamin E, and optionally,

composition has weight ratios of quercetin, 49.18%:; ixed.gé) ism is pacticularl
tocgﬁﬁ%ﬁ#@, %“Eaf@%?ea?écﬁ% ReR éc:ﬁf}l%%%lﬁi%lﬁlésggleé?lu?éa ex%rgy&?r%{%% 613 . ey
andlreskdshumydsBussiopd isere intoRmiatYa R TRy ierareA Y8y 5 0/10%. Ooe
17,256 Miriapoles dialexiocavivae s paoghanweEhesmmne quercetin, 49.18%; mixed
composition gave,an antigxidan 15100116 ORAC 9%, 5rd%hsh prum, 1.64%
mictr%f’ﬁsg éosps ’ﬁr%}légéf)gﬁépﬁ%g%rﬁ%&gg%?ér% . These data demonstrate that
theg@RACK0) AR ORAGHE eibasaief 30 amORAL(NY Bstjoxitiantiaetiyigyeetin, mixed
differ in the resujts obtained du to.the imitafians ehdhedndirsctc QRAkbhe standara:
me%ﬂcéjal.l ARBLES A %%d‘r?égg?ég% Antiom;(idant Compoes%gcgl. According
to tReelarR &P Lupplenteridf the present invention, five ingredients were
corppined into an, S anligxidan! CRMRRAINNHE BGRHBEMAACh SPEATNBE)a flavopol, an
in {Efe%v&neotlagfsl%c%ga-slf?ggr tZ|!:)\%)L(ct)lioilaei:}s%}from regions rou%ed the é\/orld. TF{,‘?

i ! glglcse tg S% gz%léﬁhereof, or a

of thedstiethdrdre Exdmusnofos |Bmgevityndtets grsmstividpenpsyel, and myricetin.  The
recognized Hahile disisiniResRlaaes swere ek im flayebaianth is determined by

tocopherols. It was further recognized by th in\{e torshialse tainpatwal o g
corfiyBtiAds ﬂﬁ‘g‘%@ 9’%%6?&%%%“8 é’éhl& that reactivate téeir of quereetin

antiscedemulaiefiitpreigs, vitarmipene ROFITERE LA EHOREG L SRFLfHIr quorcetin, also is

15 SURReKtBdhe rale of Mitapleote ibrthelegaaetiest ehaegheastemopherighose, rhamnose,
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(PizzRiR.andMutay K ofNaiiral Megiringad 999udieliE s MW as rutin or
Yoﬁ?, aétﬁshergﬁiﬁ uf?\f?ﬁgfgitrogrﬁg ggse%ﬂgrﬁhi_s res_eg%%h, the ina\jleézt&oQAn 7 T e

corEIERISEA {Be AP ptH R S R PSHT AatUTRP SR FGiRer sENiEkogues of quercetin
thainiels dekighmencenteds whisiteaietintonpoun addrdhmuire WHigmup at ove or
regions #dRngsidodives peppies IntwaRe douimulakiQRoRs aRtéxaityll&ofthan 5 carbon
the present invention, the follqwing basic ingredj were selected: ¢, i
Nt T .
bushbssitated aigh protineeaiesr e -BEEsTBRoples of the Andean village of

Vilcabamba in Ecuador. the land_ of Huza.inthe Karakoragy @1i%0noids (includin
Ka% ingos in ﬁq%‘é‘?a"?ﬁ“thaée_ %%3#1 iﬁ%’%%fgggf the former%@agR, fg.][r101 fs flm;; ,g
exarmpieimaTeiRsRaR ERBIAY e AIRIRIE 300 REERAHRPAASSEBINE Bt oot I
WasldmuBidest:2thP eampiavid|aticnal Gty aphic s978 Jumsaryd gfishebell peppers, red

ltalia J%Ta%qaai SardiniakopnigiR S ardiniaracMystatioudalgatoss, olives, radishes,

Methuselahs,” Science. 2001, March 16), and of Australia. . . .
kohlrabi, horseradish, potatoes, and asparagus). Suercetm may be c%tamed from Pharmline (Florida,

NY).
Bush Plum: The Australian bush plum (Terminalia ferdinandiana) contains about 5% vitamin C and

a variety of ingredients as demonstrated by an HPLC chromatogram (data not shown). These

ingredients are believed to include flavones and flavonoids. The HPLC chromatogram is from a

reverse phase C;g column using a stepped gradient of 0.1% trifluoroacetic acid and 100% methanol,
at a flow rate of 1ml/min using a sample of methanol and water-extracted bush plum powder. The
conditions were developed to separate flavonoids and to separate vitamin C. The absorbance was
measured at 245 nm.

Pulp and skin of a bush plum are removed from the seed of the fruit and made into a slurry in water.
The slurry is freeze-dried and ground. For antioxidant compositions berein, the freeze-dried material
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The compositions of the present invention demonstrated a synergistic
antioxidant activity. Not wanting to be bound by theory, the various
ingredients of the antioxidant composition have activity for protecting
intracellular cytosol, cellular membranes, and extracellular fluid such that
the body is 25 protected throughout. The,bush plum component is high,
for example, in natural vitamin C content, which can get into the cell, is

hy%%rgy&a Anskig-ava aenformpratpcting faadyiash; divipopiipecsiia present invention
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ular
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hydrgphilic and lipophilic, protect me Nes ZURNELNRIEIARY BRetdhAtce Co. Lid,
is §68| Adtde qiﬁa%?ég) gri%rﬁ I(%I%R/eeﬁo?ﬁlc%r}?g% |grtgéry s’upplemer‘ftg itself, may

iR @yne‘rgistic
An O)gr(xj %gt ﬁlgant]p Ml rt]éa\é\gilttrgc f}g aanvqu!ggflﬁ'&gftﬁgwg'%%@zeﬁﬂ%{%ﬁ contains 35-
and e Methods of the present invention, the present inventors W%%%%% California
to Af&erelrehemelsond BB R A SRESHIHINSH BF both TESpHilc ’
angdippphabioantikaxidants and PRHEL8EssY EhtsMaatstidnMpotentiating
the anti-oxidant activity of these agents, e.g., vitamin-C and.the like.

UsfibeiHiascofioney(ohheystisrrda cormositamr ot S RS AV S mes e or more
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15
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in%ﬂﬂ@ﬁ,th@ﬁ@&m ReHe) GlidRbRGng WetaR]itoldith] Bgentsn ikedrig agents, flow-inducing

tocopherols, 32.79%: grape, skin extract :984%, areen tgaeKHACLHRREAGwith one or
an I&%k?rplﬁfr#?i%i%}g 9ifléé?ab G %%%graph tlr%at sh%\;rc?s the reitélts ofan .

ORmes(@§itians) SRRAPIg GRBRIEHRG RGN ToBhEIE ANy  SRRr e the active
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avonoida o e Cco osliton, can,ne avone, a Hav I Ao or dispersing a .
i SOW&WS?‘I ét,a’ffﬁ éﬁ?fg%?%n%ﬁss—hnﬁed lcargox e{]]:gl ceﬂglﬂgr}%hrﬁge gf(Ql r disp g agent

an analoguethereof, a pharmaceutically

20 acSeibialbldiodtrtHierist, srmhaRETR (RIYEDFSEREHRS B HfATop| ot lactose, com

25

30

35

inclyefeaser Catitrkagi pipraktiandumyrieattn. ashecgoauticabardidyonpigagium  alginate,
flayopoid anal [ Salt skt NG SQIRPSINS datpHRinaMdaYn these dosage
ruﬁﬁﬁ%%%e%éggﬁg%é?ﬁ%gxi ant dgé%;g‘r)rﬁination. Antacttitvit C}A‘/Iith{)ré n%gg{% sodium acetate
pefewtiayada costivnaledti ot BoTtRRIH SR T8 Pt SHEE A anaiogue. i
Refeiercehtaridd]|avaiolikein Paniegistre inshedtirforenslessitbnasdub cellulose, agar,
refﬁ{nlgnﬁé,e:&gllﬂeﬁp@ﬁi%r@hg Meosigadhareeimne e thais by atolsiAg abiaiehle machine a

rhamnose, galactose or glucose, for example..The rhamnase:glygoside of
quBTEBTHG; t%ﬂﬂﬁeéeg?ﬁ%eénrgr a%ig?c’éat?ﬁ,e%ndv the r amnglsge glycoside of

m%%@ﬁi@s@‘fﬁ@m SpNEEIN b ARRINY UESGEQ HET GelibeiReidatdhases to provide slow-

compoun hich comprise a sybstituting group g U EHQUR lled
at %808‘?%%5%55%?5 %Enpoe& |(%lﬁ}su§’a%,c9m§%§ir?&4'f§ el%'@églﬁ"?t?stitzlj1 in " oontro

gr@qlpgeim;ﬂ @d@tsamsqe@gg eHBiAI wpﬁd’ﬁ\rﬁcles mixed with or coated wictlh a material that is

resistant to enteric degradation or disintegration for a selected period of time, Release of the agent

may occur by leeching, erosion, rupture, diffusion or similar actions.

Carriers may promote antioxidant stability as well as providing time release. A mixture of plant
carbohydrates termed AMBROTOSE® Phyto Formula may be combined with the antioxidant
composition. Such a combination extends the shelf life of the antioxidant composition and provides
for a time release form. AMBROTOSE® Phyto Formula contains, in a weight/weight ratio of about
30/30/20/19/1, gum Arabic(acacia), xanthan gum, gum ftragacanth, gum ghatti, (which may be
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20 atoms, acetyl, sulphyl, or malonyl. For analogues of quercetin, only

one or two of the positions are substituted with anything other than -OH

groups. Flavonoids such as quercetin are readily synthesized in vitro.

However, flavonoids (including quercetin) are present and may be

isolated and purified from, e.g., naturally,gccurring foodstuffs, in

particular, fruits and vegetables, such as apples, pears, grapes, onions,
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into a compact, such as a sheet or ribbom, which is typically milled to produce granules.

Alternatively, granulation may be achieved by shugging, milling or sieving as may be required.

Granules having a #20-80 mesh are selected.

A longer shelf life of the xoller compacted combination of the antjoxidant composition with
AMBROTOSE® Phyto Formula is believed due to the reduction in the amount of surface area of the
antioxidant composition exposed to oxygen. The roller compacted combination also eliminates the
need for excipient fillers in the capsule or tablet-making process. Additional benefits of a
combination of AMBROTOSE® Phyto Formula with the antioxidant composition set forth herein
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as e&@f@b?éﬂf’imeéfﬁ‘??ﬁ@% i eﬁ?‘?ﬁ%f}?ﬁqg@éeaﬁ%%sg %?ngll(lenégg events. In

anathéweghboithnbve inbredieitis- oxidants may be released somewhat

evenly, or may even, be provided.as lent with.spikes in._blood or, ape skin

urirf&9 SeRadany ’l’ég&'ﬁdfﬁgsrf%é’é} N ?ﬁ%%r%t%gnafgn@lg?/m \(/}glnl?ﬁgﬁgleqr’elease of the (grep
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30 loc@ﬁ%ﬂﬁo@ﬂz@ neredigestians. Oy dxamialBIGIe, the optimal ratio of grape skin extract and green

35

tea extract was determined in the presence of 49.18% quercetin, 32.79% mixed tocopherols, and
1.64% bush plum. The optimal ratio of grape skin extract to green tea extract is 60/40 to 80/20. In
one embodiment, the grape skin extract is 9.84% and the green tea extract is 6.56 % of the total
weight of the antioxidant composition. Bush plum (Terminalia ferdinandiana) is provided as an

ingredient of the composition in an amount from between about 0% to 87.9%, or in another
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anti-oxidant may be provided in an effervescent carrier for imnmediate

release, while a different anti- oxidant is provided for release by, e.g.,

stomach acid or in the intestinal tract. Formulation Processes. A process

of formulating a roller compacted antioxidant composition comprises

blending AMBROTOSE(r) Phyto Formula_;glvith the antioxidant composition

set forth 20 herein. The resultant blend is transferred to a roller

co andcanpasted hefvwegnoiatiaes: toffenm a Gobrphed: Phen is 1.64 % of the
pressure imparted on the blend enhances the physical adhesion between
the®IgPEHBnts. The compact is subsequently milled to form a

gragyl Qﬂ'@zQC(%) gﬁ%@lﬁﬁ@ﬁﬂﬁ thendermed viete thendesirfatlclosngeifbrmatios: quercetin,

such as, capsules or tablets, lg,one example, a.Fieznalrigh & hlSQRALYTs 56%; and bush
Model % tf’é’ﬁg?e{:%%%é]{:gtg’ May be used with rolfsgft%l%t are notched

A fopees™™
of 10,530, ad a iamilscias AhaRRY1BAPA0ENE e L FAMPRSIRDSES (raatcc,

y have variable rotation speed, force apy Iicatlon_iand a ﬁwiggpbeen shown
capEbhited fie puiexidaidonel s e P R PPEIB ALD M BB Syatem -
(Gesteisid@Rrmamviknendalscaempactavifincodisdny (TEraIy Wopiktige humidity)
pressure on a Eéﬁﬂ{}e% gl%?m%gﬂgnd between two counter-rotating

roll&f¢ LFﬁeoﬁrsessure impatrted on the blend by the rollers compresses the
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mi lEﬂAtB(Hé]O d uﬁs?tﬁ:{ta}sg%sno Qliermatyely ’Igj%wﬁy Q) MahRerhieveshy at different

slugging, T fﬁ?ﬁg or sieving as may be required. Gran aying,a #20- ional
meshiotr@idemereding TR g it JIER PETEFe st m%ﬁétg'éyc%%ﬁ%%iBagpomona ©

of theratiaxiganttompesitisiowiththa MBRCIHOSEirrhs M5dsrhRasioee: water solution.

beligyad fue QiR eI HCABERVIE AP oYL st aamareateldheopherol to dissolve in
antioxidant composition exposed to oxygen. The roller compacted

corf5iAStiBAAIso eliminates the need for excipient fillers in the capsule or
tablg813KiNYRrese ss. Hdplitiopadeoglilsef asaankinatitrdabeopherol and the relative
AMBROTOSE(r) Phyto Formula with the antigxidant OSHIO0,SEISQHE detect both
heé}ﬁ%fsﬁ%lé .éﬁv%i‘éeﬁfg %éyrﬁ{%eg 8&@%&%&\/\%?@%}/ serggﬁla%s 2, St;;..cstic;
sinkirfelrilimprd inanbrbig <o TdaTE GPRCBIN I id o RSP A S TS S LR A e 2° Y
for Ggraahs Wy eaicelularghic éiommscpbpohgiie far setidade@RASH) method for
‘L:JO ré‘?r%‘é dﬁ‘g;%@ @?ﬁlr{ﬁﬁl?f%i{ &fh%‘éﬂﬁiﬂ?‘ﬂ_@g% ke adicals, Q@_m&:{j(ﬂa ipo) AUC for o-

seful dodage formulations for administrati the.Gompositi  ater) and @
L AT e
508066@; 706 BO8nI0 6 drallans mycetcanibxAERtotBMPBETEHIRY Gty was detecte
emBRIIMENicRoLIHGES mATiers ihs ishiige detaceadderitte tnewn ORAC(fl-lipo) method
composition. In _anoth I’ean btomc,lxl - lc"egt'l" EEM%FQEHA R iBne through the
bl e}a{ggbc\xlrit%ngﬁg i ICC%I.% :?tl éﬁ%@éﬂﬁ%MﬁBaQ TIQ 1t Eg oug

he antioxidant composition of the present invention in a
werbstises o jipindicptss lBekobsyReIg IS BT H5Himent, AMBROTOSE(r)
Ph t’g FQrmﬁalleasé ?eglﬁg (\jweg kvl\{ghr}h &?h‘?&‘@cﬁ%&%@ﬁ%&%ﬂh@éﬁ&%&&ftme literature and
ratio or 2 T another embodiment, a capsule of tablet ro;ggcsescgﬁgd "High-ORAC
mgtlst methesidarmermise shegrion Ereet WWE&A@’&&W@E@B’J yto e
Fompeda: Eeé, thig,cmbodimedt.stwp iatitets eictsssihadardaly e maeigplie anti-oxidant
day. ADDIoRTiRle GRRNGS MaYheraRntiss hipkteasepalabuity THedfaynt invention
ab e?igrrl)itrllgtgé the need for this dichotomy, a dichotomy that likely results in the disconnect researchers
have observed when relating test-tube ORAC values to the effect on servm ORAC values. When
measuring the anti-oxidant effects in serum as compared to an ORAC (fl) evaluation, the Agricuttural
Research Service of the USDA found that, e.g., spinach scored lower than strawberries in the test-
tube ORAC assay, but spinach had a greater effect on serum ORAC values than strawberries, Using
the present invention and the compositions described herein, the present inventors have remedied the

disconnect by developing a system that allows inferaction among antioxidant with varying



FIG. 8 and FIG. 9, show the net area under the curve (AUC) results for
varying ratios of quercetin and mixed tocopherols using the ORAC(0)
method to measure antioxidant capacity. The total 15 concentration of
sample (Q + MT) is 10 pg/mL for each percentage assayed. For example,
at 0% quercetin, the concentration of mixed tocopherols is 10 g/mL, and
there is no quereetin in the sample. At 10% quercetin, the sample has 1
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the Sam le has 2 /mL OMTAB&G&{&SPPJ&%{ |§‘nd fail to detect
Th&RY @r)gi}l%ofd}ﬁ&@o&e Ween égséurﬁ%t(ioom quercetin, atl%d
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the' Ll bitghde ﬂ#%ﬁ%AﬁmI&Se tOCoph hero#&%gel}%%% 10% of th Se almoun °
Sactileerasht qse#c@ﬂmléheffwfs%é%sﬁeaéwwwfo@n@ﬁﬁﬁ% oo drixe sovent was

TheRimasysantheyidanidngsanianis.afithemammpositiamOT tvenf@sEift: 14 is a graph of

inve n:&ﬁ&g@%%g S0|d5 eQ:s%rm eSeRied Y AIETRS tReaSieordh XKM&) Ot of quercetin:o-
WO

Iea%'il V|tam|n com rise from 12 1% to 251 % 0%
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ingredients indoks-embadimbaitiih desmsourTwbauiicdidrntsony. fgogesary in AUC and

Lothe AMayntf Vitaminkfapm S ISoiaclip fithe tombwaightobihpdive to the standard

mgredlents The, secondary ingredients (or potentiators) of the
coffF S iBRABIERE Bresent invention (grape skin extract, green tea

exXtAEL ARG BU BRSNS Mo A84i® ReR)and Béteidah600, o
about 18% by 30 weight of the five ingredients. As shown in FIG. 10, the

optirahoatitfiyraPRASK extroteantile featstesholrieRrivks autdiRnpiaRiq oti-oxidant
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13 extPUEE" In one: em ent, the grape skin extract.is

9. Smﬁ@t@ﬁ@ﬂf‘?égae@ﬁ 1008 eXTRSCATA E5EB 0 AL AR SIPRITET R EBPRrgcd Sxiract and green
antigxisliai eI AEIGOTS Bugephuin (e fiGRA Gellindivelichibyds itb iiiepnt ratios of

as an 3:ingre %%[?:h%é%%&%ﬂ PRELIQR i ARapRoUBHHehdORYHE) abkt for different

0%10 87. 9% or in ano emhodiment of abo |
emBEEnE &8P eres i’ﬁmfﬁé%b%%ha’ba T8 FB49%G %%eéco[rln%olest}llt‘?odr?te%ﬁmatmn of the
ZOORM@mssay oot oK B R5Re ﬂ’adh‘é%gﬂtﬁéw&%Wanombmd with the
%@@%rﬁtf@f%aﬁenﬂ%&ﬁ&{wm bseshEernp hEXGI9,732 4 8%h grapbckirthe ORAC(0)

extrglct 9 tB%O/ n.tea Eﬁrqﬁ%{&%‘y e?&%?ﬂﬁ@dﬁ&&ﬂ&rol L8R seed extract

anti8dant act VI i?% 24 micromoles Trolox(r) %llvalents

per E,
Sta@mtgre@ﬂmwmfeeﬁ Boses) ford S RO ke ierr AR R S A Wlophercts, G
AMBRGIEQS )M arinaiésit potBa) efibktwrdewiaxidant formulation of
the present invention at a 2:1 Welght ratlo has been shown t intain its h

25 actRAR MRHE 4iccAmtiendant EETRy, LoAMRREIANE %6 % relg n\}g uimbet”off Healthy
humidithagoatinhate! Siste NifePbiebughiiyodisdmonths. 10 Validation of
the ORA @(;_ggésa as compared to the ORAC({l) assa

T biological
grafh B Iy eEagh s A SHSIT ST B P rt R‘@nac%v{f anon of biologic
a-tegrphresoDiehanchnix dohist alifforgeiables that contain antioxidants have been associated with

decreased incidence of pathological conditions thought to result from oxidative stress. However,
30  supplementation with isolated antioxidant compounds has often proven ineffective in improving
hLealth, in some cases, and dangerous in others."** It has been suggested that the antioxidant benefits
of a high intake of fruits and vegetables may not result exclusively from single antioxidants but rather
from a concerted action of a combination of different antioxidants present in these foods.>® This
focus on single antioxidants is a possible explanation as to why scientists have yet to duplicate the

35  protective effects of an antioxidant-rich diet using nufritional supplementation.”
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ratios with quercetin. The graph shows a linear increase in AUC that is

directly proportional to increase in quercetin concentration in the

ORAC(fl) assay in the standard acetone:water solution. The lack of

contribution to AO activity may be due to the failure of the a-tocopherol to

dissolve in 15 acetone:water. FIGS. 12A,and 12B are graphs of

ORAC(fl-lipo) results using mixed-tocopherol and the relative AUC results
usipgcthe satugiinatagseiergent getuhinniiensiedlyetdesantplewthnal supplements
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(ab%v‘él)l as shown that no statistically significant activity could ib:e containing GN

deteerseits atiotolifieraltidih g the Rabh s AT ) T &1RES 187
detepiiRed® tontdhiglonlefdipobihiliced @statirshmlehvinte RenpiAhgrby demonstrating
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lipophobic anti-oxidants. T e present invention 30 ellmlqJ teg,mgﬂg&qn Logf the known

thiddameified ATt drerbr artpart Acr Y YA X805

nnect
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stravotselife sritided e strovpeiiom| aslymetitiroaitingd a G faeplgment with a blend

effeel R SeEUERR RAGrarl esxiiancepirwhbegriassto sing i8St aaire Sosit plum.
invention and the compositions described herein, the present inventors
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intesaslisrwarn andyantieyidanbvithryanyling BatisolabMiksind hittstisistteal analyses were

reflects theagtivity of anlioxidants.witpp the human body. The indirect
OF?AC(f) art%lc}%r OIRAC (ﬁpo) mgttathods fail to measure total anti-oxidant

activityaetofaidbodefectestie syneriyistienefiscttabb tenaliestbogderm @biighd.” The test
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amount of 5 detergent used to shovgl its e_ffe%on ,tAU(%an esiacsyﬂggmen‘;tg.aLI(Qt of seram
thiBBYeRy I B ORREPRORIRR RS RS 1t TP oM third and h ar -~
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ORAGH L AS SR-NBASHI R HBRAITRNISAR, aotivit NEBSYeefan & et standardized
ratio of guercetin:a- tocopheroi ratio dissql i ), ifferent.rati xides an
MR e P il B B o
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which relates indirectly to DNA damage.'®***!

The antioxidant nutritional supplement used in this study, Ambrotose AO®, was developed using an
in vitro evaluation of ingredients: quercetin, mixed tocopherols, grape extract, green tea extract, the
Australian plum. The in vitro antioxidant values of cach ingredient were determined using the
standard ORAC, method (which uses a different fluorescent probe, fluorescein). The antioxidant
values of the ingredient mixtures were determined using a newly developed method that measures

dissolved oxygen directly, the ORAC,. Since lipid- and water-soluble antioxidants work in concert in
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10 therefore shows that detection of ORAC(fl) activity is increased as
compared to the standard acetone:water mixture. EXAMPLE 3. ORAC(0)
Detection of Anti-oxidant Synergy and Potentiation. To show that the
ORAC(0) assay was able to detect both lipophilic and lipophobic
anti-oxidant activity, a series of studies were conducted to show the effect
of specific combinations of known 15 concentrations of lipophilic and
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7 F 36 No
3 M 23 No
9 F 38 Yes
10 ¥ 56 No
11 F 53 No
12 M 31 Yes

The twelve study subjects had morning fasting serum ORAC pg and urine analyses performed after

an initial washout period of 2 weeks on no supplements and at the end of 2 weeks on each increasing
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copper/ceruloplasmin ratio within 76 days following the daily addition of 2

gr GN supplement to the 10 normal diet. Trends were also observed

which suggested a decrease in serum alkenals, homocysteine,
8-hydroxydeoxyguanosine (8-OHdG) and total cholesterol, and an

increase in oxygen radical absorbance ggpacity (ORACp_PE).9 Recent
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métiealveselidipranvd aveng the Baseline, Period 1, Period 2, and Period 3 raw ORAC data. There
were significant differences among the time periods overall (F(3,24) = 4.02,p = .020). The post hoc
analyses revealed that Period 2 was significantly different from Baseline (1(24) = -3.47, p = .002).
Period 1 was significantly different from Period 2 (t(24) = -2.77, p = .011). Period 2 was significantly
different from Period 3 (t(24) = 2.87, p = .009). The mean for each time period is shown in Table 7.
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are corrected for urine concentration variability by dividing by urine creatinine as measured at the

10  same time on the same sample.

Table 9. Average Urine Biomarkers for Each 2 Week Time Period

Time Number of Hydroperoxide/creatinine  Alkenal/creatinine 8-OHdG/creatinine
Period Subjects pM/(g/di) pM/(mg/dl) (mg/ml)/(mg/dl)
Baseline 12 0.0920 0.0761 0.0724
Period1 . 12 0.0808 0.0808 0.0861
Period 2 12 0.0782 0.0835 0.0740
Period 3 12 0.0764 0.6806 0.1025

Air Quality. Air guality is known to affect levels of oxidative stress. Increasing concentrations of
common pollutants, such as ozone and nitrogen dioxide, decrease air quality. This leads to a greater
potential for the generation of ROS#® A summary of the average U.S. Environmental Protection
Agency (EPA) air quality indexes for cach two-week period in the Dallas/Fort Worth (DFW) area,
15  where the subjects lived, is given in Table 6. The EPA uses color codes for area air quality maps:
Green: "Good™ (0 - 79 parts per billion [ppb] ozone), Yellow: "oderate" (80 - 99 ppb), Orange:
"Unhealthy for Sensitive Groups” (100 - 124 ppb), Red: "Unhealthy"(125 - 149 ppb) and Purple:
"Very Unhealthy" (greater than 150 ppb). A numerical value for each daily EPA map of the study
area was calculated by assigning numbers to the colors: Green: 1, Yellow: 2, Orange: 3, Red: 4 and

20  Purple: 5 and estimating the numerical average for each day based on the area of each color on the



(Period 2), and 1.5 g (3 capsules) each day during the third 14-day period
(Period 3). Additionally, a blood and urine sample from the individual not
consuming supplements was analyzed in triplicate to 5 test the precision
of the analyses. Blood and urine samples were collected by the
independent phlebotomist, immediately packed in dry ice and transported
to a local hospital laboratory for preparation. Prepared serum and urine
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pe%oéj SDggfr%Ll:n(tlfo(f tﬂr:e(:) gUﬁ)A) (s);gc())rzsorelaecl?mcgl le%y, researchers found that increased
consumption of fruits and vegetables, specifically from the usual five to an experimental ten servings

a day, significantly increased serum ORACs.pg values by up to approximately 13% after two weeks.”

In the current study, the increase in average serum ORACgrs values using each amount of
supplement were: 19.1% with 500 mg, 37.4% with 1.0 g, and 14.3% with 1.5 g. These data suggest
that the optimal amount that results in the greatest rise in serum ORAC pg over baseline in healthy
people is 1.0 g. The conservative estimate of a 27.8% percent increase with 1.0 g Ambrotose AO® is
more than twice that the published 13% reported individuals consuraing five additional fruits and

vegetables daily.

The urine lipid hydroperoxide/creatinine values decreased with increasing supplement use. The
decrease for each amount was 12.1% with 500 mg, 15.0% with 1.0 g, and 17.0% with 1.5 g,
suggesting that protection from lipid damage increased with increasing amounts of supplement over
the range studied. It is unclear why the lipid hydroperoxide data do not correlate exactly with the
ORAC.pg values. Serum ORACs.ps is 2 measure of the antioxidant protection of the blood in regard
to its ability to quench free radicals at the time of the measurement. Urine lipid hydroperoxides are a
marker of lipid oxidative damage at some time in the past. The temporal relationship between the
actual lipid damage and the appearance of lipid hydroperoxides in the urine is not well defined. I



analyses revealed that Period 2 was significantly different from Baseline

(t(24) =-3.47, p = .002). Period 1 was significantly different from Period 2

(t(24) = -2.77, p =,01 1). Period 2 was significantly different from Period 3

(t(24) = 2.87, p = .009). The mean for each time period is shown in Table
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aV%I;%qgee 'sSWalé E}’e'é%P mg@t%&) ﬁ%,epﬂ%nand 1.5 g of Ambrotose AO® than that documented in
published data with the addition of five fruits and vegetables to the diet for two weeks (19.1%, 37.4%

and 14.3% vs. 13%).

As shown herein, antioxidant supplements were examined using four measures of oxidative stress in
healthy people and an increase in serum ORACppz was found. While the optimal range among
healthy subjects as suggested by ORACyps values was 1 g per day, research has shown that
individuals with low serum ORAC values may benefit from high-dose antioxidant supplementation.” ¢
Hence, those who suffer from increased oxidative stress or otherwise stressed individuals may benefit

from larger doses.

While the ORAC, was used in the antioxidant blend formulation, an independent laboratory used an
established method, the ORACppg, to analyze human clinical trial plasma samples. [n vivo
assessment of antioxidant effectiveness of the Ambrotose AO® product did not rely on the use of the
ORAC, method. These data demonstrate that the present antioxidant supplement increases
antioxidant protection in consumers as measured by serum ORAC(B-PE) and decreases lipid

oxidative damage as measured by urine lipid hydroperoxides.

Example 5. Polysaccharide material as a time releasing agent for bioactive molecules when roller

compaction with or above 10,000psi is implemented. The present inventors reco gnized that certain
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Agency (EPA) air quality indexes for each two-week period in the

Dallas/Fort Worth (DFW) area, 15 where the subjects lived, is given in

Table 6. The EPA uses color codes for area air quality maps: Green:

"Good" (0 - 79 parts per billion [ppb] ozone), Yellow: "Moderate™ (80 - 99

ppb), Orange: "Unhealthy for Sensitive Groups” (100 - 124 ppb), Red:
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The dissolution profiles of active agents in a sustained-release liquid formulation of the present

invention were tested using, e.g., a standard low pH or a water dissolution profile assays. Briefly, the
roller compacted Ambrotose® was tested for percent release by dissolution in a 37 degree Celsius
water bath in one liter of deionized water into which 5.0 grams of potassinm chloride was dissolved
with paddles that mix the sample at 150 revolutions per minute (RPMs). A 5 milliliter test sample of
the liquid formulation, neat or titrated, is added to the bath using a syringe (which may be washed in
the water/KCl mix). Aliquots of 2 ml may be sampled at, e.g., 0.5, 1, 3 and 8 hours. Aliernatively,
the dissolution profile may be tested by dissolving the dosage forms using a Distek Model 2100B
dissolution bath configured as USF Apparatus II (paddles). The paddle rotation was set at 5¢ rpm.
The dissolution medium may be, e.g-, 900 ml of pH 6.8 phosphate buffer at 37°C.
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five additional fruits and vegetables daily. The urine lipid
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the optimal range amon s .
quipment. D?ssolution %ystem: A Hauson dissolution system SR8-Plus was utilized for this

method. It was run using the USP apparatus type II (paddle) configuration with the paddle depths
calibrated to the givén specifications. The dissolution media, based on similar assays, was 800 ml of
deionized (d.i)) water (18+ Mohm) per basket, a bath temperature of 37°C, and paddle speed of 200
rpm. For the sampling a 1ml pipette is needed along with 12 x 75mm glass test fubes (or equivalent),
and methanol for difutions in preparation of analysis in the instruments. The dilution of the samples,
which is specified in the procedure, places thé maximum quercetin concentration in the test bath

within an optimal range for analysis on both the UV-Vis and HPLC.



25 healthy subjects as suggested by ORACp_pE values was 1 g per day,

research has shown that individuals with low serum ORAC values may
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After the conditions of the dissolution system have stabilized, the Ambrotose AO® capsules are

added one per bath, Tt is suggested to run a minimum of three baths to get an acourate representation

of the dissolution activity. The moment the capsules are introduced into the bath becomes time To,
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The dissolution conditions were modeled after both USP and BP for
similar assays. One exception is that a higher than average rotation
speed for the dissolution apparatus was chosen to keep the analysis time
reasonable while still maintaining sound results. Dual measurement
techniques were utilized to correlate the yesults although in practice a
single method may be chosen, and the simpler 25 UV-Vis method alone

WOLRCHRG Y0]AY. @Pﬁﬁi\tﬁ‘mﬁo@ﬁcfﬂtlﬂd kﬂiﬁ&l dlsmte gration test
"6’\75? Bbé‘”fhﬁ"

(WIS isamsisiiividdii Siomviii Nex ; ailal

|

brotose AU(@%aﬂBB%ﬁ"&"%@Ft@t &glnb

! and 8 hours within a SFEETHEH BREES; z:ond?uons )ms S|mle and

SISteﬂY eblood 46N t@_imbeatélﬂ%ﬁayzb peduge
coulcﬂhﬂm@ma!'ed RS qualit rance e mentH

dting if ned@spy. 303 ent. ?%% lution sysigms A Hanson0'1673

te
digsolution Sglg‘?g% SR I:'\égasu ized for this gygihed. It was ransssing
thg

USP apwgy% typss Iéd@g,gdle) @ngguratlon Watizabe paddle de.ptlgs
b 6329

)
bas?%ft C%Hﬂﬁ’?éﬁb@?&ﬁ%fl‘@f@m&ﬁﬁ% ‘ée 6 spee bfé‘g ?Brtrlga
sarpgiiegnabinivpipetteristie duediitiontemtrapinoapens yredaurkiohpbcar through the
(or Sﬂft’é\{% DB ﬁs%@c%@&ﬁﬁﬁ%@xﬂ%@@ﬂﬁﬂmﬂﬁﬂmﬂﬁﬂ Ab@rhdydigion tests. Table
s '“%@%@;@Q © diition of the, samples., RIS S BRGEISHALISY-vis absorbance
Sprotd

axamam guercetin concentration in the test bath larly 1
witlainl asrlop FFEE mﬁ@enﬁsr SRR PSRGPTSRI o i 7B 08 S5 @ similatly low
UVa¥issnestrapiommenatieAvd intimspact Riphotpseterilanyes B, simpler UV-Vis

Vana@é@ Iong W'ths%%f%gé QLWQOWQB%@J% RRAGHERENR MSe release from
Slnmlee wavelen &f readings were taken at 377mn. The same quartz

cu@ﬁ@%%% AR BTt ‘readings, and the instrument was zeroed using
ok Sseles o oEisanliepaaa eopecticly In

r_[ow ‘ﬁmatmns Seen

&Qéﬁﬂfor measure . The detector utili q bwas a Shimadzu
D ﬁlm monitored @tz 7 urn with a 6.25 Ha3¢ening rate. The 4‘70176
lure weed was a Pheae@nenex Hydro RP, 4.@#fi2x 150mm, with 63
Ftidfd wine. The 10 cdldfifl and PDA flow cell Eﬁ maintained at a ;g;zié

e of 30C. In@fﬁg&ns of 20ul were m r all samples and7924
agagﬂ All samplesgggistandards were asa;eﬂcthrouh a 020u 32
ﬂl - ns %\l/ere onse correlating with

auths&HeEte Rfr%f‘%‘i’@f&%‘ihﬁgéﬁheg%@?ﬁtf&ﬁ PR t§[ﬁ‘|ma(aasu VB SR ersion
softwatetipattsaltionaTuiseespomse v bthesda REG Tyl nfsgmtigrigout any major

Following.is the, &E@@'iﬁ%@;&%@@ms@ﬂ #HeihRea0 asia. Dobreiverhga/as4 hours given the

0.1% formic 15 cid |n nized (d.i.) water, and solv gL %ots of fes t
formﬁoé‘g}ﬂnlﬁ?ﬂ%mﬁﬁo ’ﬁnsoﬁ/cg govl\‘/sere d%ggegése %%r%ﬁlo ﬁigtem tsdo sa:p es hc;
eqeibtsrationcmdrehemstalioumtiFhe rerlisshanaya Sahles 30l dg plotled i the grap

QugHsRLith PRRkS taana R Xapetadklp. citibealativerd HeBl ailLA6S iiena minimum of 120

thege%o% geyore gemg reground with a mortar and pestle and re-capsulated for the dissolution test.

Discussion. During dissolution studies as measured by absorbance over time curve, the Ambrofose
AO® has increased activity up to 240 minutes beyond the initial reading. What is shown is the
gradual and consistent disintegration of the Ambrotose AO® capsule into the solution, whereby it
can be interpreted as a gradual availability in the gut. Jt must also be noted that visual disintegration

alone from the compact tablet or capsule form is not the completion point for total dissolution. Some



Table 11. Gradient program for Quercetin HPLC system Minutes %
Concentration B 0.00 50 5.00 50 20.00 70 20.01 85 22.00 85 22.01 50
30.00 50 Standards and Samples. A range of standards for both UV-Vis
and HPLC were created using serial 20 dilutions of Pharmline quercetin
HD (lot# 152560). Standards were given g concentration range
correlating to a single dissolved Ambrotose AO(r) capsule in an 800m1
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Table 16. Anti-Oxidant Formula A
Time AO and Formula A* | Silica Formula A** | AO Formula A Tablet***

0 min +H+ - -

60 min +H+ -+ ++

*Pure Formula A was mixed 1:2 with Ambrotose®.

**Pure Formula A mixed 1:2 with silica gel and encapsulated (vegetable).

** A mbrotose-Formula A Mix then pressed to 10,000 psi, reground and encapsulated (vegetable).

25 Table 17. Anti-Oxidant Formula B
Time AO and Formula B* | Silica Formula B** | AO ¥ormula B Tablet***
{ min -+ - -
60 min G+ IS +F

“Pure Formula B was mixed 1:2 with Ambrotose®.
**pure Formula B mixed 1:2 with silica gel and encapsulated (vegetable).
** Ambrotose-Formula B Mix then pressed to 10,000 psi, reground and encapsulated (vegetable).

Therefore, using identical conditions: capsule, weights, etc., quercetin dissolution were tested over
30  time against an Ambrotose AO® capsule that was emptied and refilled (to ensure that the capsule
compaction was the same for all samples), with a capsule of the same composition with the exception
of being non-roller compacted. The rolier compacted Ambrotose AO® had a 4x - 8x increase in time

to reach Quax (the maximum quercetin dissolution). Ambrotose® in a loose form was release



5

10

15

20

25

30

35

15 quercetin between readings. The endpoint of the dissolution is defined

as the point in time in which an increase in UV-Vis activity of the sample

is no longer detected after two consecutive readings (one hour time). This
"plateau” marks the point of full quercetin dissolution from the capsule. If

during the UV-Vis readings there is a rogye value due to a particle

blocking the light source path etc., a Q test is used to disregard the
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d herein while the same or similar results would be achieved. All such similar substitutes and

modifications apparent to those skilled in the art are decmed to be within the spirit, scope and

concept of the invention as defined by the appended claims.
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Ambrotose AO(r) capsules. 10 Table 13. UV-Vis and HPLC correlation
table of samples UV/Vis - HPLC correlation of Ambrotose AO(r) samples
Average UV-Vis (abs) Scaled HPLC (auc) Raw HPLC (auc) 30 min
0.0337 0.0470 79838 60 min 0.1820 0.1592 270556 90 min 0.2937
0.2766 470176 120 min 0.3623 0.4012 §§1963 150 min 0.4539 0.4362
741491 180 min 0.5269 0.5284 898248 210 min 0.5864 0.5458 927924
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20 corlflabrmathis sqt Hﬁﬁfg’%@f\%@mgaa?u%%éﬁ %ot B(;ngsr I{%ﬁn%i‘flcaﬁr%?elazﬁts \%o tlﬁligtJ e
of theheatenoiannseitierab e Skinlity SontiIESE0reaHls can be built

arolulr.] %i%g[%xtg:%t(?mgr ; IRzllrt]:fcr)Qu%lant activities of flavonoids as bioactive components of food.

Biochem Soc Trans. 1996;24(3):790-795.

12. Gil MI, Ferreres F, Tomas-Barberan FA. Effect of postharvest storage and processing on the
95  antioxidant constituents (flavonoids and vitamin C) of fresh-cut spinach. J Agric Food Chem.

1999;47(6):2213-2217.

13. Kurilich AC, Jeffery EH, Fuvik JA, et al. Antioxidant capacity of different broceoli (Brassica
oleracea) genotypes using the oxygen radical absorbance capacity (ORAC) assay. J Agric Food
Chem. 2002;50(18):5053-5057.

30  14. Wang SY, Zheng W, Galletta GJ, Cultural system affects fruit quality and antioxidant capacity in
strawberries. J Agric Food Chem. 2002;50(22):6534-6542.

15. Brand JC, Cherikoff V, Lee A, et al. An outstanding food source of vitamin C. Lancetl.
1982;2(8303):873.
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guercetin response relative to the given max measured at specified time

intervals. The sampling rate for these types of results can be reduced

once sufficient examples continue to support the results. Table 14.

QUERCETIN dissolution test Time AO Quercetin* Silica Quercetin** AO

Quercetin Tablet*** 0 min ++iF - 60 migr++i+ ++++ + 'Pure quercetin

was mixed 1:2 with Ambrotose(r). 15 "Pure quercetin mixed 1:2 with silica

gel aritabrea s Grsred poeglrasranee o Yatvtipe sRIEskebEPeniimoop SilycoScience com:
regtRuna-ans RnsapswaEd(veyatable). Table 15. GRAPE SKIN Time

AO Grape Seed* Silica Grape Seed** AO Grape Seed Tablet*** 0 min ]
++17F Mcgoatin S-Hoepke £. Lamby fb YrdpaiaRimehadiciop stinhaforidant potential: a
withvis rpiRsein)ce Rudet e Oshtt iddbheiion xe Glicaithcs bina: Gt dlnthition Science
e ed (vegetable). 20 Ambrotose- grape skin extract mix pressed
tonél:%é?(%%@%%l, i'e%?bund and encapsulated (vegetable). Table 16.

Anig- @xidani easinii, AvtinRA Oxgpeh raticaliddsAcbBdicadacitymsiayts A@oxidants [see

Formuanf; TRbISLE: ©41MR.80 694 asiBostsniF ++ "Pure Formula A was

mixed 1:2 with Ambrotose(r). "Pure Formula A mixed 1:2 with silica gel
anph eEeafrsuaten (uegeiableuehartiereio - feorshulanibodidaitre v leesadiow density

to ﬁp%g@&@iﬁ?%sEecﬂfﬁ&fﬁﬂs%ﬁjat%ﬁW%Rﬁ%&‘«%ﬂﬁ!}ﬂtﬁ%d J3Bl& I aldehydes. J Lipid

Anti- xida}nt F(_)rmula B Time AO and Formula B* Silica Formula B** AO
FRAURB P& min +++F - 60 min -H "Pure Formula B was

Mixeiid: WHARRRIILD o RUIE £otiila, Bbieokd Bonitl,slida dehe a methylene
and encapsulated é\?/}%%%ﬁ%lsegﬂ """ Ambrotose-Formula B Mix then pressed

to PHRP GBR HEe rRIgS &peliratdt (vegetable). Therefore, using
ideptigalb,eandilignsasRPHNe AUGIENS RIGarSHEsCaliRissRIMION WBHGirker of in vivo
tested over_ 30 time against an qﬁrﬁgtqggﬁ%r%cgﬁsﬂ .that was
erBfR SR Phige Eraae Wl Lapsiie dbiisathion was the same
f%ﬁ'i:gm,{@q \ith, @i@@%@ﬁ'%ﬁ&ﬂﬁﬁ@&ﬂ%ﬁ@@%ﬁﬁiﬁ@&hWﬁ%ﬁ%&m analytical methods.
exceptio | -roller c e roller compacte
Ao AR R e

23. Genox Corporation. Oxygen Radical Absorption Capacity Assay for measuring antioxidant

activity. October 2001.

24. Rahman I, MacNee W. Role of oxidants/antioxidants in smoking-induced lung discases. Free
Radic Biol Med 1996;21(5):669-681.

25. Cross CE, van der Vliet A, O'Neill CAI et al. Reactive oxygen species and the lung. Lancet.
1994;344(8927):930-933.

26. Steinmetz XA, Potter JL). Vegetables, fruit, and cancer prevention: a review. Am. Diet Assoc.
1996;96(10):1027-109.

27. Byers TI Guerrero N. Epidemiologic evidence for vitamin C and vitamin E in cancer prevention.

Am J Clin Nutr 1995;62(6 Suppl):13858-1392s.

28. Nuirition and Your Health: Dietary Guidelines for Americans. Home and Garden Bulietin No.
232, USDA and USDHHS: 1995.

29. Halliwell B, Gutteridge JMC. Free Radicals in Biology and Medicine. 3rd Edition. New York:
Oxford University Press, 2000.

30. Schmidt MC, Askew EW, Roberts DE, et al. Oxidative stress in humans training in a cold,
moderate altitude environment and their response to a phytochemical antioxidant supplement.

Wilderness Environ Med. 2002;13(2):94-105.
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to reach Q1 (the maximum quercetin dissolution). Ambrotose(r) in a loose

form was release 49 immediately. A visual comparison shows the roller

compacted capsule maintained its form well past the point of breakdown

of the non roller compacted version. Without wishing to be bound by
WhadRrlamedd&ssible that the long-chain polymers of Ambrotose(r) may be

acting like tkiai s and the guerceti ﬁg { tive hig-malecule for

1that m%t%??i 1eegc %%as%ﬂ? 414 2o ?S e%ﬁ%}ég?a?@%%gluc , heS Io%g-chain

glysacshay S sRg H%I OM PP BAAR0 SREHAE R ore nutritional

05&0%0%%%%%%% copmpressg %rom .bestﬁgen about 100, 500, 1000, )
sefleredy eeltB:0 G psmithrgents, vitrain, sesehries i amBlingsacids,

anfl:oxdant V'ﬁﬁ%g . 1GRIAR AGESNER heldplerRGRN8dd8Pressed at a
n%%tﬁlur%s}aash 1c%m |r?§?£16§?ﬁ@f§et%)8flﬁr%t will be understoodg'}?lﬁeit articulargﬁl%

pevshodignentts tes@R9dd nBreialardhsiawaneralosembatrasacshasiies comprise

sl19h 38dIPAaH0 60 s BHRALARd ERGFINGIPALGRLY S el Qch of
can be employed in various embodiments without departing from the
gebwpeaf shsdascmtionoseh S skilkatone  rea bt 4l ﬂr@bﬁ@ﬁ%%%‘ﬁbécﬁm@ted

&8&%%%{ LIRS PRANIE RN UG SR INANIAURRK O HREPHS osamine;
equivalents to the specific procedures described herein. Such equivalents i
galectoasiiud-tsdssl wikkminicsedgeNorepixl igrlaninsaraing and Yoy glucosamine

aQH ItltI]l ﬂae;i%?' &ﬁ;ﬁfﬁ%@ﬁﬁ?@@f?”d patent applications mentioned in the

specification are indicative of the level of skill of those skilled in the art to

Jwhich-fisdnyaetienRartaing. AlaeRlisatienssyhRaisntRelicaians aigsule, a
herein incorporated by reference to the same extent as if each individual

vpaeRbigierPsHiqRRahasd shkEbFARM s pecifically and individually
indicated to be incorporated hy reference. All of the composition anEdE/)]or

3methobRecEeRIEBERA R Lriih Lo 2R A8 BRI URES0fE JuBp cments arc

yihedtimd desneapmiaraiadight of the present disclosure. While the
compositions and methods of this invention have been described in terms

40f prefeisadhsitpediorlaint Wilkbe rajpparent 8t ihdskeafigkitiandhaippicments are
that v r'ationﬁ m@( be §}$II§% to the compositions and/or methods and in
TERY égogarar M st&f§ £8 87 Yt&ps of the method described herein
without.departing from.the. concept, spirit 0 tﬁ j ggﬂgg

5I\/Iore Usltplflgcél)!f1 llfg,l? (\%NI leénp%’a‘rgel%tt ?h%@c?s# i‘ﬁ%gg{%e%ttgo%%w ¥ch are rbrg{)ﬁ’ ©

eebririe@lly and physiologically related may be substituted for the agents
described herein while the same or similar results would be achieved. All

Gsuch St supnlenitet clrien ovikzeindhs lperbrnBalsaechrFiles Frmrise

o o v _ tho inventi _
e T B R Atose:
iyl odiemnabtieg 8; erhinpesduttansiachtylapd RS dheBmass e U WERRRCd;
g%l%iﬁi%?f%nac&d‘,&mwgH%Q@ﬁgfﬁ&@dﬁﬁﬁ@f'%l&ft&%ﬁ@?ﬁn&%ﬁ}@%ﬂé}ﬁlmc acid; N-

utrition Sciente Site). 200374(3): 1-7. 2. Ochi HI Cheng Rz, Kantha SS,

aseial ShecTmroringand Nossatthalupsamintome B BveTdegpBRinations thereof.

7. The supplement of claim 1, wherein the supplement is compressed by roller

compaction at a pressure about 13,789 to 63,947 kiloPascals.

8. The supplement of claim 1, wherein the supplement is compressed at a pressure

about 5,000 to 68,947 kiloPascals.

9. The supplement of claim 1, wherein the supplement is compressed at a pressure

greater than 68,947 kiloPascals.
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the profiling technique in the oxidative stress assessment and
management. Biofactors. 2000;13(1- 35 4):195-203. 50 3. Vivekananthan
DP, Penn MS, Sapp SKI et al. Use of&#htioxidant vitamins for the
Breventlon of cardiovascular disease: %eta argggls ran omised trial

IPancethogpriemessohsiom 1.o8805cin RHBERE aCC%andeS are

ﬁﬂt%ﬂ%ﬁ&lBﬁiﬁ@@@@%@ﬁiﬁ‘ﬁegh@ﬁgdmygmnlﬂbdtgaaseloau,smrgmaamfoeet
the evidence for the U.S. Preventive Services Tgsk Force. Ann Inter

SHaaH, POSO0RSaHERE A SOBSH ST ERY Py DR kP2 B & gogams. Larch

eAIGIABERRSIS N-mathybnitasosrasi NMIdotestegtadedediatier fructose, high
rats fed tomato powder, lycopene, or ener estr icted diet Hf JNatl Cancer

fNRIPSOERI. SETRPESHR- $BS: 8% g PIRRRAS > EIERE Ry oxtran

xBRehBRIR], %@H&cﬁ*ﬂﬁi@tﬂt‘éﬁé@@lﬁf@@ﬂ@d@%ﬂﬁeﬁ pelyevinitsbanatioan, thiacan,
vitamin C literature. GchoSc:lence &N trlton ffg'cial Publlaatlon of

s Hrass EraReen- doYADTHERGHHIGH S 2809411 B ERS

cBadthagbaSaewski JA, et at. Increases in human plasma antioxidant
capacity after consumption of controlled diets high in fruit and vegetables.

1AM J Clig dﬂpﬂe&&ﬁBcﬁ&d@fﬂ.QS%&Bﬁ tiee &&rbomnfﬂpwﬁqﬁo@@,ccharides

C%Eggg% L, et (iHh hgag eén toﬁg%{é%tig‘tgg‘? ol Vel ()[E)e%tlgﬂlg'(?se Mannose;

1oNn N ra |Ve
f@iy@@m;trmenalsblﬁo@e Eiﬁb&fol@ladkﬂﬂdaRﬁglal@DﬁﬂI@ﬂ@SbZ&‘hﬁnﬁD@giucuromc acid;

J Bo dS Tone CM, et al. ffect of conutr |t|onals Xiglative 3
gﬁ‘[ﬁ léf‘é |fbl% &ty CHES g dRence iaﬁlu!%nhon &é)‘? C}Il Tll%ﬁ?i?c acid; N
aE’emfall gaﬁaemsz{rﬁim&iimwyzkngtucﬁmtxtatmmmfmecmersam)bm@mns thereof.

2(12): 1-10. 20 10. Leonard SS, Cutler DI Ding MI, et al., Antioxidant
1propefttessopflaitamob§ebétablerbiceis ma@tmtd@lﬁ@mw asdippihobic oxygen-

%Pd 120 Ch'” La(?a%c: Pﬁ%%onm @ﬂ@%lasg tléﬁl’lhg &\ﬁ%ﬁl@ﬁlqmlﬂ%é}uwherem

htioxt activities o e components of food.
ﬂ&ldmehvlﬁocmﬁdmhmmlmsyg@era@samu@nhws Fesrleines rave an oxygen-radical

qggtllgn T Ve uee(@ éeﬁﬂgﬁ[?%av M%I@%ﬁ&%ﬁ%ﬁ@ﬁt?;? 1%?'&99 on the

loxidant constituents (flavohoids and vitamin C) of -cut

I§p'na(‘ikhe‘]sﬁg%igrﬁ(99%%m 1 l%ﬁgréﬁ(@ea?ﬂo%%z o%?géﬁ-’fﬂtﬁl‘;‘af@encher is

Jeffery EH, Juvik JA, et al. Antioxidant capacity of different broccoli

seriedifamyiBeROHp GERYSNEsCh oy IhESE Y ik 57 I5pisd Barcihe group

cGARSGITY &@%&Q% BSaaY e APEI5 %tg%3;@(1§ﬁ59§§s5@53 tsdpherols,
eng’W Galletta GJ. Cultural system affects fruit g

14. Wan
aad@lahwgs@%ﬁﬁaa@aéugamn@tﬁaﬁﬂs@ﬁqgés SRS BEGEOE REATTHSS Eﬁcaﬂy acceptable
Sa@g@gg@éﬁ%&ﬁa&ﬁgq]ggoﬁherlkoffV Lee A, et al. An outstanding

food source of vitamin C. Lancet.
14.  The supplement of claim 1, wherein the lipophilic oxygen-radical quencher is

selected from the group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin
and derivatives, analogs, pharmaceutically acceptable salts thereof, and combinations

thereof.

15.  The supplement of claim 1, comprising one or more long-chain polysaccharides
selected from the group consisting of gum tragacanth, guar gum, grain flour, rice flour, sugar
cane, beet sugar, potato, milk, agar, algin, locust bean gum, psyllium, karaya gum, seed
gums, Larch tree extract, aloe vera extract, gum ghatti, starch, cellulose, degraded cellulose,
fructose, high fructose corn syrup, pectin, chitin, acacia, gum arabic, alginic acid,

carrageenan, dextran, xanthan gum, chondroitin sulfate, sucrose, acetylated polymannose,
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1982;2(8303):873. 51 16. Ramberg J. Green Tea. GlycoScience &
Nutrition (Official Publication of GlycoScience com: The Nutrition Science
Site). 2003;4(5):1-9. 17. McAnalley S,Sléoepke C, Lam L, et al. In vitro

methods for testing antioxidant potential: a review. GlycoScience & :
m&%ﬂwmgpwme%&mf@%@aﬂéﬁ% {85, RN S mixtures
oPcolt®indf88s4ttedOankB. Cao Gl Alessio HM, Cutler RG. Oxygen-radical

absorbance capacity assay for antioxidants [see comments]. Free Radic

oBirViRde 1983104463 3N3eRikhid Sl Estdrheuentti-uidrensGlitamins, minerals, amino
Quehenperger 0, et a|. Autooxidation of human low density lipoprotein:
a?b‘i% BrOEIGE 5 QUSSR VSRR ]@aﬁr‘l}& Sg%’ﬁlé}% ion of

Idehydes, J Lipid. 10 Res. 1987:28(5):495-509, 20, Ohishi N, Ohka |
WA fang i peRochandis i e it SRR R BKEWA bompacted
ablug shetivogheatddihahe )78 KiRFastalR):205-211. 21. Shigenaga MK,

Ames BN. Assays for 8-hydroxy-2'-deoxyguanosine: a biomarker of in
16ivo dtidatippl@heatadriage. |FreeRadigBlsiwed. wobow((B3wgightpenent of a

15.22. Prior RL..Cao G. In vjvo.t IQX] [ty ayj :
R S B S S e VRO o
paREktid Bk 5eB14s fropsiCeswmxiBomprmea tiorbiovsryenresdiaile; galactose; glucose;

xg\ggg%%%ggf%%q@g%Mo%?ggrg&ggf&ﬁg%iﬂa%dagqux{%meﬁfr

an cNee W. oxidants/antioxidants in

@rnokiggéi R PgrdipeAsESwhLRSn 10: RACIG BiokMad-k 4! supplements
1(5):669-631. 25. Cross CE, van der Vliet A, ONeill CAl et al. Reactive

compgisasspeciabairid teeshang | 0avrisht novgrsef @ob pf Gaenepsshargnose; arabinose;

gﬁ&f‘dﬂﬂﬁ%; 1oRHET Jhbo¥e gSiRRIE Sn drbsBNSE 8l eSO BaR cturonic acid;
review. Am. Diet Ass6c. 1996:96(10):1027-109. 25 27. Byers TI Guerrero

ang gpideaniolegié. evidence for vitamin C and vitamin E in cancer
prevention. Am J ClinNutr 1995;62(6 Suppl):1385S-1392s. 28. Nutrition
18nd Y6t PeRkrmentedsiabnidoltsEciBimBHEX e SRR ebitpdped and

pBUHeiRNPhARE ol AAk gl 489 an 2% adwvalibriGedBpogdlic oxygen-
JMC. Free Radicals In Biology and Medicine. 3rd Edition. New Yor.

5 . 30
radigehauonrhersih raedhotiporhrpis et M@Ph‘%we%l@w:ﬁ%éf&“ﬁ&}’em
cStBinQKIgANVE K9 per AP ASHaRINe DB ibatBrabiai B OGNS Trolox

envirgnment and their response to a phytochemical antioxidant
AL ENBIBmess Environ Med. 2002;13(2):94-105.

19.  The supplement of claim 1, wherein the lipophilic oxygen-radical quencher is
selected from the group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin
and derivatives, analogs, pharmaceutically acceptable salts thereof, and combinations

thereof.

20.  The supplement of claim 1, wherein the long-chain polysaccharides comprise from

about 200 to 50,000 monomers.

21.  The supplement of claim 1, wherein the long-chain polysaccharides comprise from

about 2,000 to 50,000 monomers.

22.  The supplement of claim 1, wherein the lipophobic and the lipophilic oxygen-radical
quencher when provided to a patient provide an increase of over 13% as measured by

ORAC(B-PE) from the patient’s baseline antioxidant level.
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52 What is claimed is: 1. A modified-release dietary supplement for a

human comprising: one or more isolated and purified long-chain

polysaccharides and one or more nutfifional supplements selected from

anti-oxidants, vitamins, saccharides, minerals, amino acigs, .5 nucleic .
2o LIRS AT oM SHAFEIGE DRSS G RER S o gem-radicl

GOHORELEER M Pali@SEutrl gEaialeiiady 639kl dscalpplemarte or more
long-chain polysaccharides comprise from about 2 to 50,000 monomers

2&nd framé&Hotbodheakting avaighifipdredetsofdéetaty chgdtactoseomlpisisg;the steps of:
mannose; fucose; xylose; arabinose; arabinogalactan; acetylated
ntixdungose prhaone bseg-ghatn mijcackirgkiactiremvtetiohatyesfiftctsi@mount of one

AP dadelosaming NARE RURIINNG A8 Hbrals, amino
Og%g&etg‘slamll?le and. -acel%yﬁ glucosamine and mixtures or combinations
athisenic|2icHeadsuppldmedesohethahek fradinraiik thie sapp kambmat gla desteot, and
inside a capsule, a vegetable capsule or a hard gelatin capsule. 3. The
couppiesingthofsolitanenhbagincshise essgerchand! A#RisHaP ssgRbtements
are 15 released from about 1 to about 8 hours. 4. The supplement of

281aim Thevhetkod abelaitesih viwrein dhaonalsuppenmitedinside pygsgmal capsule,
a U003 20RUL 1A RO T E- B QT cdgsupplement of claim 1, wherein the
Su

plement comprises oné or more excipients. 20 6. The supplement of

261aim - niesin H1e 1909 2N IRReI $Beah 85 USSR M OMAROPMSents are
selected from the group consisting of galactose; glucose; mannose;

relgasrcbiroy gbavhldpiAbRE SibMitogalactan; acetylated mannose;
rhamnose; glucuronic acid; galacturonic acid; iduronic acid; glucosamine;
2 SRSHE K PELGH i RRFIFE S R R TGPt are
rdN-Rediyiaisesanireabbot mixdures or combinations thereof. 25 7. The
supplement of claim 1, wherein the supplement is compressed by roller
280mpaGHanctial piadsire?dboticdsn/be tagicatnkilofascalapdisdhene or more
supplement of claim 1, wherein the supplement is compressed at a
e)b?@)%tlse about 5,000 to 68,947 kiloPascals. 9. The supplement of claim

, Wherein t lement,is gompr t g pr Roreater thab ted from 1
2é‘8,94 316 qﬁé@éﬁ&%“ﬁ%&f@&éﬁgﬁ%ﬁ% §? %ﬁﬁﬁ%&vﬁﬁereﬁ]&tg‘:‘one (c:)re om
tmabrell Gigaelgtinrobpshoficacite§ galeciestamlucarel punfieseyipose; xylose;
alsBIRRANRATHAL S DR IaHy AR BUORIS2NRu0GBhEWIRL; galacturonic

potato, milk, agdr, algin, locust bean gum, psyllium, karaya gum, see
agjdmdytamictacid; glucosamine; galactosamine; N-acetyl neuraminic acid; N-acetyl

galactosamine and N-acetyl glucosamine and mixtures or combinations thereof.

30.  The method of claim 24, wherein the supplement is compressed at a pressure about

13,789 to 68,947 kiloPascals.

31.  The method of claim 24, wherein the supplement is compressed at a pressure about

5,000 to 34,473 to 68,947 kiloPascals .

32.  The method of claim 24, wherein the supplement is compressed at a pressure of

greater than 68,947 kiloPascals.
33.  The method of claim 24, wherein the compression is by roller compaction.

34.  The method of claim 24, wherein the one or more long-chain polysaccharides
comprises from about 0.1 to about 75 weight percent of each of isolated and purified
galactose, glucose, mannose, N-acetylneuraminic acid, fucose, N-acetylgalactosamine, N-

acetylglucosamine and xylose.
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claim 1, wherein the lipophobic oxygen-radical guencher is selected from
frpm &%gboggﬁggﬂ é? (f e OF MOLE v tamm? Sehjeécét d dF o the groud)uco(%gstmg of

ne or more vitamin
ambétﬁgd@ftalr&bal@etemdﬂﬁazemm,@wﬁrﬁaambwgmeatomph@omand alpha, beta,

s (o]of0) herols and alph bet del 1] f,
E%ﬁﬁ{ Er&br; ?%Fr%(géeu‘i‘.c aceé%%%ﬁe sa?ts ergo%g %S(}Qﬁe salts thereo

andmbitatianemihbeeedf. 14. The supplement of claim 1, wherein the
lipophilic oxygen-radical quencher is selected from the group consisting

36f flavbhotegtedrebtilajiadmplensintiyeitptnhidisigergsnasdipg quencher is selected
fr%%'@etlgg %1 (l;loalg) gﬁ g %?%%SSHECSUX}:@&EE %ﬂ@ﬁp?@&? %?F?&fmﬁ?‘%lgenm and

combinations” thereof. 15. The supplement of claim 1, comprising one or

denbragitasgaohbigspphpsesiauticlly s@eptd@lemmﬂ@rgféuv@mgnﬁgl@ps thereof.
gum tragacanth, guar gum, grain flour, rice flour, sugar cane, beet sugar,
potato, milk, agar, algin, locust bean gum, psyllium, karaya gum, seed 30
gums, Larch tree extract, aloe vera extract, gum ghatti, starch, cellulose,
degraded cellulose, fructose, high fructose corn syrup, pectin, chitin,
acacia, gum arabic, alginic acid, carrageenan, dextran, xanthan gum,
chondroitin sulfate, sucrose, acetylated polymannose, 54 maltose,
glucan, lentinan, mannan, levan, hemicellulose, inulin, fructan, lactose
and mixtures or combinations thereof; and one or more nutritional
supplements selected from anti-oxidants, vitamins, minerals, amino
acids, nucleic acids, saccharides, mixtures and combinations thereof, 5
wherein the long-chain polysaccharides and the nutritional supplements
are roller compacted



at a pressure greater that 13,789 kiloPascals. 16. The supplement of
claim 1, comprising about 0.1 to about 75 weight percent of a nutritionally
effective amount of six or more saccharides in monomeric, oligomeric or
polymeric form selected from fucose; rhamnose; arabinose; glucosamine;
galactose; glucose; 10 xylose; mannose; acetylated mannose;
galacturonic acid; and glucuronic acid. 17. The supplement of claim 1,
wherein the one or more nutritional supplements comprises from about 1
to about 10 weight percent of each of fucose; rhamnose; arabinose;
glucosamine; galactose; glucose; xylose; mannose; acetylated mannose;
galacturonic acid; and glucuronic acid. 15 18. The supplement of claim 1,
wherein the antioxidants comprise an isolated and purified lipophobic
oxygen-radical quencher and an isolated and purified lipophilic oxygen-

radical quencher, wherein the lipophobic and the lipophilic oxygen-radical |

quenchers combined havé amaxygen-radical quencher value of greater
m. ?O 19. The supplement of

geencher is selected from

apigenin and derivativeg, prijgheel
thereof, and combinatioris | thm}&
wherein the long-chain p&Tyqa
50,000 monomers. 21. Th
polysaccharides comprise friH
The supplement of claim 1] !
oxygen-radical quencher Wh
of over 13% as measured
antioxidant level. 55 23. Th Ilm ul
lipophobic and the lipophili¢ (¢RYQe;
and 30 percent by weight qf o
modified-release dietary suppleme
or more long-chain, polysaccharide
one 5 or more nutronal suppes om anti-oxidants,
vitamins, minerals, @inino acidg, nucleic acids, sacgharides, herbal
extracts, mixtures &gd comb mpreri.n.g«the--i
supplement at a préssure 3

method of claim 24 pywhegej ‘ : gxternal
capsule, avegetable ca?sl - ‘ '

ement of claim 1,
$¢ from 25 about 200 to
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10 26. The method of claim 24, wherein about 85% of the nutritional
supplements are released from about 1 to about 8 hours. 27. The method
of claim 24, wherein about 85% of the nutritional supplements are
released from about 2 to about 6 hours. 28. The method of claim 24,
wherein the supplement further comprises one or more 15 excipients. 29.
The method of claim 24, wherein the long-chain polysaccharides are
selected from 1 to about 60 weight percent of each of galactose; glucose;
mannose; fucose; xylose; arabinose; arabinogalactan; acetylated
mannose; rhamnose; glucuronic acidyigalacturonic acid; iduronic acid;
glucosamine; galactosamine; N-acetyl neuraminic acid; N-acetyl 20
galactosamine and N-acetyl glucosamine and mixtures or combinatio

thereof. 30. The met%t%ﬂi % BRsreininpRameIReNt is
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and combinations thereof. 37. The method of claim 24, wherein the
lipophilic oxygen-radical quencher is selected 15 from the group
consisting of flavonols, quercetin, kaempferol, myricetin, apigenin and
derivatives, analogs, pharmaceutically acceptable salts thereof, and
combinations thereof. ~~t3f1 I 1 1 I (N"1p |- —-m-mmmm-- 1--1 1~
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