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United States Patent No. 6,221,393, issued to Collaueri, et al., teaches a pharmaceutical compositions in

the form of sustained-release tablets based on high molecular weight polysaccharide granules, namely, a
delayed-release pharmaceutical composition which is in the form of tablets prepared by direct tableting
30  and consisting of at least one active principle and a matrix which gives the composition its delayed-
release effect, characterized in that the matrix consists at least in part of pregranulated polysaccharides of

high molecular weight and of synthetic or natural origin.

United States Patent No. 5,897,879, issued to Friedman, et al., teaches a sustained-release pharmaceutical
system for the delivery of antioxidants, namely, a sustained-release pharmaceutical delivery system for

35  the administration of an antioxidant drug to a patient in need of such drug, wherein the delivery system
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The present invention also includes a method of making a modified-release dietary supplement by mixing
one or more long-chain polysaccharides and a nutritionally effective amount of one or more nutritional
35  supplements selected from anti-oxidants, vitamins, minerals, amino acids, nucleic acids, saccharides,
herbal extracts, mixtures and combinations thereof, which is compressed at a pressure greater than 100,

500, 1,000, 2,000, 5,000 or 10,000 psi. The method may be used to make a modified-release dietary
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greater than 7000 pMol Trolox® Equivalents (TE)/gram. The present invention was used in an open
35 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. When

provided to a patient, the lipophobic and the lipophilic antioxidants provided an average increase of over




| i pophobi c anti-oxidants with neasurable activities above those expected
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One such potentiator is Vitamin C. Vitamin C has significant antioxidant activity attributed to it as well

as several non-antioxidant nutritive functions. Many attribute pro-oxidant properties to vitamin C,

especially in the presence of transition metals. The pro-oxidant properties of vitamin C may not be

35  entirely destructive. However, other researchers assert that they found that vitamin C behaves as an
antioxidant, even in the presence of unbound metals. Other potentiators of anti-oxidant activity include

natural extracts, such as grape seed extract and green tea extract. In one study, green tea exhibited potent

antimutagenic activity in vitro and inhibited the development of carcinogen-induced preneoplastic lesions



fromnatural sources, such as quercetin and m xed tocopherols, but further
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Trolox(r) as a control neasured by the ORAC(0) nethod of the present

invention over time; 30 FIgprSpEScErBORRSE Bl H &a Under the Curve (AUQC)
results fromtitrated ratio of quercetin and m xed tocopherols using the
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present 1nvent10n over time;

30 FIG. 3 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 measure antioxidant capacity;

FIG. 4 is another graph of AUC results from titrated ratio of quercetin and mixed tocopherols using the
ORAC(0) method to measure antioxidant capacity that demonstrated the expected results (line) and the
extent of synergy detected above the line as compared to the expected results from titration of the

35  quercetin and mixed tocopherols;



5 tocopherols (M) at 5 g/nL as conpared to each ingredient separately at a
concentration of 10 gg/nL. FIG 7 is a graph of an ORAC(fl) assay
nmeasuring a titration of quercetin versus a-tocopherol dissolved in
acetone:water; FIG 8 is a graph of an ORAC(fl) assay measuring the
anti-oxidant activity neasured for a fixed ratio of quercetin:a-tocopherol
rati o dissolved in a solvent:water:detergent mxture; 10 FIG 9 is a graph
of an ORAEG P)s agsphtharsbersiihg fﬁ%jﬂt% figm QRAL(opsssaya for vaing VPQSy)f grepeskineyrationd g
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i nvest i gafniatdiine:aa@; FI GS. 14 and 15 are graphs that show the relative

rel ease profiles of quercetin by HPLC and W/ Vis, 20 respectively.
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that can be embodied in a wide variety of specific contexts. The specific embodiments discussed herein

25  are merely illustrative of specific ways to make and use the invention and do not delimit the scope of the

invention.

To facilitate the understanding of this invention, a number of terms are defined below. Terms defined
herein have meanings as commonly understood by a person of ordinary skill in the areas relevant to the

~ present invention. Terms such as “a”, “an” and “the” are not intended to refer to only a singular entity,
30  but include the general class of which a specific example may be used for illustration. The terminology
herein is used to describe specific embodiments of the invention, but their usage does not delimit the

invention, except as outlined in the claims.

The present invention is based, in part, on the recognition that the art has artificially created two mutually

exclusive categories of anti-oxidants and has measured them separately. Furthermore, the art has also




1996) (listing eight) and Principles of Biochemstry, Vol Il (Zubay, et al.,
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35  polysaccharides include, e.g., changing the types or composition of saccharides in the long-chain
polysaccharides, chemically modifying (organically or chemically) the side chains of the saccharides

(e.g., acetylation), hydrolyzing the long-chain polysaccharides, sizing the long-chain polysaccharides,

polymerizing longer long-chain polysaccharides, selecting combinations of shorter and longer long-chain




The present invention may be used alone or in conbination with one or nore
nmet hod, techni ques, nechanical, chem cal and other nodification,
encapsul ati on, packaging and the like for delaying the release of the
nutrient, e.g., a capsule, a gel cap or even a coating. Exanples of

capsul es include animal, vegetable, Polyneric, mxtures and conbinations

t hereof. The coati ng (type t hi ckness, etc) may be 10 applied to a

suf fi ci enPolYsAscRaEess EPatian thetope-chap polyspechaidesdpit §-8-eclechanoration. GBS HREL. ticssol ve
in the gashkioh, kestiuial chfdnid!o@lﬁpl@i privipila@inQwd ﬁl@ﬂk&t E§wndéﬂ§elé§£}3§mﬂla§c§@ln‘dﬁ at

pH about and rm"nutriti ong| fectiye
ot i 8 S A Sur e TRE s St Rl Fou et ekl B iy e
nutriti onbzwelemfesmal tort mespohs e ihat whichanodd havebeenexampligied #sthaehad teeonal

respongse BqulHédtré}QE'sJ‘a“lteéﬂQ m neral -containing dietary supplenments varies from
manmal to manmal, it shoul d be understood 15 that nutritionally effective

amount s Ofhet }k}%el\f[' lmﬂadasﬁ@na 1E§led‘§16ﬁ’el & W dohbMaoy wﬁleoip%pmoye%a&hodeekﬁmu&e the

| ack of an Sssep| h‘?"é ‘gm no acid, vitamn-C, iron, .iodine,

mi ner al s, "EAPBGhyaEe & ?t?eﬁ.r%félﬁamn,t ‘ﬁ‘éaps‘}laitlk% ragkaging iinths Bkea’fbf é&leymg the
physi ol _Ogteteasie ofithelmaigdnt, blg Al cdpbiitG b ig@RSp orAvdlitcbiting. OBAMbYs éfchiBalkd MEudAmtal  Of
e ot R0 AR LSRRk ISR LB T i LB

e.g., & hapreed tOhatsuglelerKsthtcblemsmh dhat ort eueenticetdoating dicetnof dissotvheig ethe
nutriti On?agtr&gesﬁﬁépml&% §eloszh>U§t’5 Mh(&e@d@s@ﬁe ﬂ%ﬁqﬂém FBy bGQUI re a particul ar

profile of vitamns and m neral s present ef1 ned anounts, another

mamral  meys dsedhbidietht Ren SATRICRAY Eff&tﬂ/s?d'moﬁzﬁtﬂfsmlse@ 1©defié 1ha BhbLH mdum)ﬂaaa@é S
present i n defi ned anmounts. rein, the "ant i oxi.dant”

Pefors ¢ oy Bl Ebl STk A waay o BFmBie] Bhening® DU RIEL SRSt S

oxi di zabl @dtnanegmconmhmdj‘ttay swipteivonts daies fromotamioy! tostann@ingi shgulbibebogisoad | y

I npor nt 1L101); € € a 1 S m a Ta €S 1K€ c
oo §@02th§t%gms\s &%@1 ﬁﬂa 9 S e‘r%%xﬂﬁg 9&&61?% X1£ gvgﬁa!r,ﬁ BEHAR] ka% .S
prevent i n%“W?’Q@PF“F‘%GW@aPC@ drtmm%ﬁen mdlneafetanlyq mmaISycaé@hxﬂeatqm lrpgiS@ he r ee
radi cal Olike @felkB86wi 16 @fdci ﬁh?suﬂ @EAd cRAETuBSiohO ABnutrBRSally %ﬁ&:hizevaﬁqo&ﬁ BEhEMti-
Ant i oxi dan%% are %eneral

ded into two cl id (lipophilic
or hydroph PR fﬁhﬁiﬁe%gﬂgﬁl?ed fia” (2ye tﬁd‘f?éﬁﬂesa‘gfof 5‘831‘?0%? ée"i’)lg ohipar sl i c)
ant i oxi damtrgnts fixéerpiees, ©f., a inpih dhad Btekso inthiilirsori angrhduel dieir bist foRthesentritibdaim t ed
to, c& ot ( e i ryRi.oxant hin 30I e,
a- car%{ enseﬂf%n% ts. ?}gg r%hllgglté Ihﬂ’elj\?] Eﬁﬁ(% utl aru%%la p}/o[t1 to')fl Vltarmns ahtli mmerg preE)en{1
conpart meipdefingdy élm?‘@@of}élﬁ@?fdv@lma( gay) requigg ttl%mﬂrm pE’ﬂﬂ&arthfféﬁpqvfe’nt@th gndtrgeaspher ol |
and S-t 0GRRER ifferenHiGdY 28b81td. OCat ed in the interface of the Ilipid
conpartnent, and retinoids (e.g., vitamn A retinol, and retinyl
pal mi t at eds aad hdrélh,-thot ailidx@iantp Gdfatp LRG| Bolectle Ghat dqage rog @tévmts Exaﬂpdtﬁﬁ oﬂfln
aqueous ant | ant s .i ncl
its oxi d?’z éidz g‘fﬁ“ m‘é“n‘ dRBtédé‘%%‘#%‘i‘cgg%é‘fa&“g‘“%F"‘E‘s‘g&&‘r‘/ &h%?ﬁtam r‘f“%“VS fie ‘ad‘é%s for m

"al | a¥ft oi O'fhelbrehqtlwbxmen S5ciesl fogmiOn, Aleb, VOCA ferryl,Qeaml, mownnrse)laudblaboxyl)

pol yphenQJr§161§ﬁlg bxy%él ﬁ(ﬁga@ﬁ)ﬂhé@ﬁm omtﬁﬁlcagvc%n@hﬂg th@ iy é BH&:M 01: &hér pe%ctlve O)fygen

phosphol i pi d nenbranes, i sofl avones an rocyani
met hod f GPECif0ades Fa-tyhwesies) éflilwaméveg@er@\iy %Wew F"é?dilaésﬁli él)élﬁ@ (pophili

anti - ox| da Y dr6RPRIE)I dndoxidants; tahé (@hﬁﬁeﬁh (Iﬁg&yth@@d orAg/a@f)}b@d) Cath@@@@@' E%nﬁoféR&L)
assay e anti - | da . val ue 1 s neasur

T ect 1R BRI NG ORY b S aseh b e AP O g

f | uor¥s céyropae, cotatvene, antbf-eardtads), evhivh laedethied int theadorentipyd @npiraent)edd th@plarajrood

target for,oxl.dats gz}e@}fhe&h %-tg&éllie'roq ul,gts. t&é%g%gt ‘é‘?ﬁ‘a%‘fii‘m% 2 PR LS kLY of. i Ahen

anti oxi dants are a sanpl e, ecrease in
amount ofliPl fompartmeng ingd gptinoily dhe-ayitanpip et.oseliehd, andr reinyh oalnriaid] eed fa’f@&@ﬂq ve

OXygen speKhiRSols, $8C GuedRid YEHaRPRNoMBLRYI HBoxidkBY idBde, but are not limited to, ascorbic

acid and its oxidized form, “dehydroascorbic acid,” uric acid and its oxidized form “allantoin,” bilirubin,
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35 lipids include, e.g., phosphatides or phospholipids (phosphorous containing lipids), glycolipids
(carbohydrate containing lipids), and sphingolipids (sphingosine containing lipids).

As used herein, the term “lipid” includes fats or fat-like substances. The term is descriptive rather than a

chemical name such as protein or carbohydrate. Lipids include true fats (i.e., esters of fatty acids and
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Salts or derivatives of tocopherols include pharmaceutically acceptable salts such as-acetate, sulfate,
succinate, nicotinate, allophanate, phosphate, quinone, or halogenated derivatives; esters; stereoisomers;
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proviso that the derivatives maintain antioxidant activity of a vitamin E. For example, tocopherols and
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. standard assays “such as ORAC(ﬂ) and RAC(B-PE), measure antioxidant capacity by indirectly

measuring degradation of fluorescent emissions of a fluorescent compound (fluorescein or PB-
phycoerythrin) upon exposure to oxygen radicals. These assays work well with hydrophilic antioxidants,
35  but have limited effectiveness in measuring hydrophobic antioxidants or mixtures of hydrophobic and
hydrophilic antioxidants. Furthermore, unlike the known ORAC(fl) and ORAC(B-PE) systems, the

ORAC(o) disclosed herein is suitable for simplification and manufacturing as a disposable sensor. The
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aid in potentiating the anti-oxidant activity of these agents, e.g., vitamin-C and the like. Using the
ORAC(0) system, an antioxidant composition having synergistic activity was developed that includes
35  flavonoids, e.g., quercetin, a mixture of at least two forms of vitamin E, and optionally, grape skin
extract, green tea extract and Australian bush plum. The synergism is particularly observed in a weight

ratio of quercetin to the mixture of vitamin E forms of 40/60 to 90/10%. One embodiment of the




and m xture of tocopherols and quercetin and the synthetic anti-oxi dant
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30  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 herein, the freeze-dried material is
weighed in the desired amount. Bush plum is présent in the composition of the present invention in an

amount of from 0% to 87.9%, or in another embodiment, about 2% by weight.

Grape skin extract. Grape skin extract is made from grape skins, and contains 30-82% polyphenols and
35  may be obtained from Polyphenolics, Madera, CA; Hunan Kinglong, Bio-Resource Co. Ltd, Changsha

Economic Development Zone, China; or from Pharmline, Florida, NY.




5 toxic, pharmaceutically acceptable carrier such as | actose, starch,
sucrose, glucose, nethyl cellul ose, nagnesiumstearate, dicalcium
phosphate, calciumsulfate, mannitol, sorbitol, cyclodextrin, cyclodextrin
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tablets may be easily fornmul ated and !9can be made easy to swall ow or chew.
Tabl ets nmay contain suitable carriers, binders, l|lubricants, diluents,

di si nt egr GfeFhi§? aatit Sreetst Biigasids @g%ﬁ%csfrom fha Jesyes ﬁ@c@g@m@eﬂ#ﬂ mﬁalnhéﬁj%ﬁ"/ng

agents, Oﬁolﬁﬁéﬁols NGhd @ﬁ? |B§ Sbtaifbd iR LhaxbGuiABdhrd EnclTUEnDYORC BIRI@E RN RMcho

mol di ng, naI I y re addi ti onal ingredients. Conpressed
tabl ets n%@ AT, ?’ﬁgﬁ‘bﬁ’ qona/["c‘%séowé‘c]flllve |ngred| ent |n a free

flowng f granul es i nder
(e.g., gelari If’ag‘?é“ﬁ?‘ar S%yaﬁrl%xbdya SoPROI R o AR B oo St el R e
pr eseri/at foxie, phdimapauticatly agstptdble. gurier sentli asacwteaseish, gduy'gsyl glhese, aretk edllilindee d
car bOXynﬂk{%\ﬁésuﬁ?itéal»&'t@&@&lcuﬁﬂ5ﬁo§1ﬁx§t‘ea&¥clu}4?su%t i RREL ShBlQ), %%&Ext11§Q§&c%Qt§n

bi nders include starch, gela 15 natural’ sugafs such ucose or :
bet a- | act BE¥AIVEsoRrihedike eV arehase one-or pew|carziprel capgalst G5 éblets megwi e casiliclaradated gadaci a,

t r agacant dan bOmads @8ky Wil@ &&h@v TaBIeR D4y baRtalhhie8le kAHiQS Bind B9 b8tk | BRGs,
gl ycol , ri cants ﬁed in these dosg e forns

sodi um OY\éeisnfqeegmtm%?ﬁem%cglf’ rér%fraééfnés %‘é’f‘%eaﬁ St-rdrcieaeentssy ficling pehs o’éfa@fg
sodi ul acetyabe madody uspmptebsoni elemolding,t by@iohdllk ewittDosd it @greabdalitiondl Nagreti@ts. T or

| t hyl h h th
T ker Vol GRS oL EE by e Bt 8o Aty KU 0 Bl
m xt ure dPvde gﬁ’é\i&éﬁér‘@ﬂo%ﬂ)t inyiged; ek edbsder (ei s&eéh@dhwqxwr%hil%lc?lluﬂqij d

di | uent . 1GaPpedd] @frtOliltead! Iﬁ&sswmy QRinkaRal [(¥g beosBRt ﬁgcmrgly%sl% edroesnﬂu(éﬁay be
formul ated . so aﬁ?é% rovid control | ed-rel ease of the ant| oxi dant

oW 0
conposi t | BROVF® Psé%é %ecﬁ‘flb‘é?s‘?r IBFENG pFentc GRS piadery inpladssitardy ee %ﬁ‘@ent s
gener &l | ynawohtsegan sagent ghpaset ordle@dacnisy edmviviedterars, toailedd wditktia girkd @cti & t hat
i S resist e gL tion far.a s t ed
period o fa@&rla Engagagth 5r sgdn%’? % e }Q§%§mth§fcelﬂlo§ %geq]y?‘ ne ﬁP/co waxes oque le
rupture, Id’?"‘fl‘faﬂtélué%i lérth°§¢ 9sager forrest inelpds. sodiamrdleaes sadiugn mammtr@g@ﬂvmcma@@nt
stabili t%odiﬁmegxl.\zbat@-ssocﬂﬁrﬂ\ébéﬁutéqgocfldn'ir%hlf)rﬁieeﬁstﬁe hlé nb%ﬁﬂé%x@toﬂfmo%d@nfor example,

car bohydr at ‘? AMBROTOSE(r) Phyto For mul n%’ mbined wth the
ant i oxi dafﬁ’f E‘S cf§ 1953 i SPROFPRIAE: & P o h%k‘fe gld¢dnabletp gy be rpde B t he
ant i o0i damﬂdmg]ma@mtable onchiied npLiae otis pdvalkre@ achile ingrodent Mbietdisea wit@ afinert liquid
AVBROTCS Phyto Formul a contains, in a weight/weight ratio of about

30/ 30/ 20/ gum Arabi c(acacia), xanthan gum gumt ragacant h, gum ghatti,
( whi ch mpﬁﬁs leltal?rétgll%gy anB&m/ Y &)@éﬁﬁ)r Q88 ﬁfa n@akl g€ fomlé’cc(zcgi% ¥ 5\@&%tslo(we od:

i nner | eaf gel rrington Labs, rV|ngr er or S|mlar
product) C°¢W8%%’B¢§®?€5§E&WXI@WEWP@P%| am?dsrelsqS% FraEPgsitigng Fpr cprarolledrelpask Pidant

conposi t Ia@d’hts@‘enéﬁrzﬂ@ cPiit€ifs @gtht pafieRR QA with ofcoaRl @hﬁ a l‘rr@feh%ltlﬁf g%gsjsta'hpto Latéic I N
anot hgr Far S ende

ant i oxi dgin 2 amn %glisfnééraﬁnﬁora fé %e“f"g%/{tgne % Si otth A BT R LG ¥§5"Ith§’§’s may
contain meSIpmempam diffusicompionlerdcgons.n wei ght percent ages | ess than about 0.1%

to 90% depending on the specific fornmulation. In the case of carriers, the
carri er s @HEFsBPY RGP |aptigyslpw rstabilyy 20welhay eroriding fifneatleasn  t4h enixiye rof plagnal

si gni fi caneeytiel NEme@ MABROTOE® PAWEVEEmuIL hESebE %fnbﬁéds mythbaa\ﬁﬁm@dam
significant in the tim ﬁ’@ | ocatjon and rel ease profile of the release of

the nutri“tPER4EPY “élr??é’&b téonﬁﬁﬁ*ti‘ﬁf@ shelfflifg ‘i’féheﬁf“é%‘ﬁ‘tt CORRPEIH T A9A Propigss fbaanpl e,
one 60 noime ®kast ernantAMBROTI@SH SPIgfo Fhenupr @aeint, mnaveuatghmblgmyatiaeof swheased

I n One O%O/E?/E(ﬁ gplo fg{)jrg %%abw?aca‘?c‘:?a) tx(a)mt}S]a[l)ll gl%% }gur}ne trz?ggé[alnt-hogulmdg atttl &W may ograme%Ct ed
from TicGum) and an aloe vera gel extract (e.g., inner leaf gel, Carrington Labs, Irving, TX,

MANAPOL® powder or similar product). The AMBROTOSE® Phyto Formula is blended with the

cl ude

antioxidant composition of the present invention in a weight ratio of 2:1 to 1:2. In another embodiment,

35  AMBROTOSE® Phyto Formula is blended with the antioxidant composition in a weight ratio of 2:1.

Capsules or tablets may contain further plant components in weight percentages less than about 0.1% to

90% depending on the specific formulation. In the case of carriers, the carriers themselves will generally
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Dosage. Useful dosage formulations for administration of the compositions of the present invention
include capsules or tablets of 100, 200, 300, 400, 500, 600, 700, 800, 900 or 1000 mg of antioxidant
35  composition. In one embodiment, no fillers, carriers, or stabilizers are added to the composition. In
another embodiment, AMBROTOSE® Phyto Formula is blended with the antioxidant composition of the
present invention in a weight ratio of 2:1, 1:1, or 1:2. In another embodiment, AMBROTOSE® Phyto

Formula is blended with the antioxidant composition in a weight ratio of 2:1. In another embodiment, a
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Stability of AMBROTOSE AO®. AMBROTOSE AO®), a blend of AMBROTOSE® (Mannatech, USA)
and the antioxidant formulation of the present invention at a 2:1 weight ratio, has been shown to maintain
its activity under accelerated stability conditions (40°C at 75% relative humidity) equating to a shelf-life

of roughly six months.

35  Validation of the ORAC(0) assay as compared to the ORAC(fl) assay. FIG. 6 is a graph of ORAC(fl)
results that shown no contribution to AO activity by a-tocopherol when mixed at different ratios with

quercetin. The graph shows a linear increase in AUC that is directly proportional to increase in quercetin
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EXAMPLE 2. ORAC(o) Detection of Anti-oxidant Synergy and Potentiation.

To show that the ORAC(o) assay was able to detect both lipophilic and lipophobic anti-oxidant activity, a
35  series of studies were conducted to show the effect of specific combinations of known concentrations of
lipophilic and lipophobic anti-oxidant and the potentiation of the same with the addition of, e.g., grape

seed extract and green tea extract as compared to grape seed extract and green tea extract alone. FIG. 10



(GES) and green tea extract (GIE). After the determ nation of the maxi num
ratio for anti-oxidant activity for GSE and GIE, the two were conbi ned
with the optimzed ratio for quercetin and m xed 5 tocopherols. FIG 12 is
a graph that shows the ORAC(0) val ues of the conbination of the maxi num
quercetin: m xed tocopherol and the grape seed extract and green tea extract
ratios. It was found that the conbined quercetin and m xed tocopherol s,
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copper/ceruloplasmin ratio within 76 days following the daily addition of 2 gr GN supplement to the

normal diet. Trends were also observed which suggested a decrease in serum alkenals, homocysteine, 8-
30 hydroxydeoxyguanosine (8-OHdG) and total cholesterol, and an increase in oxygen radical absorbance
capacity (ORACg.pg).”

Recent studies have demonstrated that a wide range of nutrients (some known, others not yet identified)
account for the antioxidant activity of fruits and vegetables.'®'"'"*!* Some of the known beneficial
antioxidants include polyphenols, and vitamins C and E.® Certain foods and beverages, including grapes
35  (and red wine), green tea, and the Australian bush plum (Terminalia ferdinandiana), contain relatively

high levels of such antioxidants.*'>'® This study measured the antioxidant protection provided by a novel



m xed tocopherols, quercetin and the Australian bush plum Methods: Bl ood
sanpl es were collected by Cover-Tek, Inc., Dallas, TX. Al blood and urine
sanpl es were anal yzed by Genox Corporation, Baltinmore, MD, and all
statistical analyses were perforned by 5 Decision Analyst, Arlington, TX
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30 serum ORACg g and indirectly by urine lipid hydroperoxide, alkenal and 8-OHdAG analyses. Prior and

Cao recently suggested that a battery of tests, rather than any one single test, is necessary because some

pathological conditions, such as renal failure, can alter any one test quite unrelated to oxidative stress.”

Informed consent was obtained from all participants. Twelve healthy male and female adult volunteers
taking no nutritional supplements or any drug that would interfere with the study were enrolled. The
35  study subjects, four males and eight females ages 22-61, consumed increasing amounts of the antioxidant
supplement. To evaluate ORAC.pg variability over time and to test the reproducibility of the laboratory

results, a blood and urine sample was collected from an additional subject who was taking no



suppl ements. During the study, participants continued their nornal
pre-study daily routines and diets. Table 1 provides information about the
study subjects. Table 1. Characteristics of Human Vol unteers Subj ect
Gender Age Tobacco User 1 F 33 Yes 2 M41 No 3 F 34 No 4 F 61 Yes 5 F
44 Yes 6 M22 No 7 F 36 No 8 M23200 9 F 38 Yes 10 F 56 No 11 F 53 No
12 M 31 Yes The twelve study subjects had norning fasting serum ORACp_PE
and ur i neSUPlamspseBupgrtho sty dpasticinants awtln¢eﬁithqifa1°ﬂvvg§ﬁc§ﬂlﬂy gebyi rowingf ang digseks on
no suppl em@tiHrends @lordidlien S36 1fsndy WBRKS on each increasing 5 anount of

t he anti oxi dant suppl enent. The anounts used were 500 ng (1 capsule) each

day for togdi. ChhradéridRY et Himaa WRRLRERNT use (Period 1), 1.0g (2 capsul es)
each day |f .the(%e ond 14-%@5 perlod|(Period 2), and 1.5 g (3 capsul es)
each day cﬁg‘heﬁtg {RRIFHi 288 1498265° Y¥Fi od (Period 3). Additionally, a bl ood
and urine danple From 8he indi¥esdual |not consumi ng suppl enents was
analyzediinaripligate up test whe precision of the anal yses. Bl ood and
urine sanpl es werercol |l egted byt he i ndependent phlebotonm st, inmediately
10 packed in dry ice and transported to a |ocal hospital |aboratory for
preparati on.* Pr epaFed st um and’@iri ne sanpl es were then shipped in dry ice
overni ght to® GenoxFfor #ndependenmt anal ysis per the Genox protocol.23 Al
sanpl es werg then gtoreghat Gengx in dry ice, and ORACI_PE and urine

- measurengnts, were _all g ne at the sape tinme at the conclusion of the study
to mnimze any anil ytical reagéht variability. Results: ORAC Val ues and
Percent Charfge froth Baséline Dd¥a. The ORACp PE val ues and percentage 15
change fromdbasel i pe fopsthe twebve participants taking Anbrotose AQ(r) are
given in|Table 2. Baselipe is gfter the 2-week washout, Period 1 after 2
weeks on SOg ng, Period 2 after 2 weeks on 1.0 g and Period 3 after 2
weeks on| 1. 1g. Sefum vPhal | abé¥% of some Period 2 sanpl es becane detached
during shipping toM Gendk. ORAQEs PE val ues could only be specifically

assigned t,0.three of the study.part.icipan or this riod _and, not for
the Post TP Wi Tl it 51 meiRibor RREOR AT i ABRS R AT el
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2 Period
14 days of supplement use (Period 1), 1.0g (2 capsules) each day for the second 14-day period (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 test the precision of
the analyses. Blood and urine samples were collected by the independent phlebotomist, immediately
10 packed in dry ice and transported to a local hospital laboratory for preparation. Prepared serum and urine
samples were then shipped in dry ice overnight to Genox for independent analysis per the Genox

1.23

protocol.”” All samples were then stored at Genox in dry ice, and ORACgpg and urine measurements were

all done at the same time at the conclusion of the study to minimize any analytical reagent variability.

Results: ORAC Values and Percent Change from Baseline Data. The ORAC;.pg values and percentage

15 change from baseline for the twelve participants taking Ambrotose AO® are given in Table 2. Baseline is
after the 2-week washout, Period 1 after 2 weeks on 500 mg, Period 2 after 2 weeks on 1.0 g and Period 3
after 2 weeks on 1.5 g. Serum vial labels of some Period 2 samples became detached during shipping to
Genox. ORACgpg values could only be specifically assigned to three of the study participants for this
period and not for the rest of the study participants or the additional non-study individual.



1 3300.3 5709.4 3117.8 73.0%-5.5% 2 3754.5 4618.6 6731.8 6189.0 23.0%
79.3% 64.8% 3 3695.0 3867.9 3995.7 4.7%8.1% 4 3954.3 3199.1 2703.8
-19.1%-31.6% 5 3107.3 3295.2 4476.2 6.0% 44. 1% 6 3313.0 5073.8 3156.6
53.1%-4.7% 7 3785.5 5069.9 4390.4 33.9% 16. 0% 8 3341.2 4207.7 4003.2
25.9% 19.8% 9 7568.9 6053.2 8977.6 2834.1 -20.0% 18. 6% 2. 2% 10 4271.8
6132.5 6765.0 43.6% 58.4% 11 5619.2 6527.0 6420.0 6844.3 16.2% 14. 3% 21. 8%
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Table 5. They are 15 corrected for urine concentration variability by
di vi di ”9 Bbied. Mikn OREEHLUAPRR ARs FERIM e Blridahe Sane tine }
Time Period Number of Subjects Mean ORAC Score
Baseline 12 4279.5 847.9
Period 1 12 4898.3 699.1
Period 2 3 7376.5 3466.6
Period 3 12 4814.6 1053.1

Statistical Analysis of Percent Change from Baseline ORAC Data. In contrast to the raw data used in the
analysis reported above (Table 2), this analysis examined differences among the time periods expressed
as percent change from baseline. A repeated-measures ANOVA was conducted to assess differences
10 among the percent change from Baseline of Period 1, Period 2, and Period 3 ORAC data. The omnibus
test yielded no significance overall (F(2,13) = 0.71, p = 0.510). Additionally, the post hoc analyses
revealed no significant differences among the periods. The mean for each time period is shown in Table

4.

Table 4. ORACbeta-PE Percent Change from Baseline by Time Period
Time Period Number of Subjects Mean of Percent Change ORAC Score +

Period 1 12 19.1% 18.1%
Period 2 3 37.4% 90.3%
Period 3 12 14.3% 19.0%

The average lipid hydroperoxide, total alkenal and 8-OHdG values are summarized in Table 5. They are
15 corrected for urine concentration variability by dividing by urine creatinine as measured at the same time

on the same sample.



on the sanme sanple. 27 Table 5. Average Urine Biomarkers for Each 2 Wek
Time Period Tine Nunmber of Hydroperoxide/creatinine Al kenal/creatinine
8-CHdG creatinine Period Subjects pM(nmg/dl) pM(mg/dl) (ng/m)/(mng/dl)
Basel ine 12 0.0920 0.0761 0.0724 Period 1 12 0.0808 0.0808 0.0861 Period
2 12 0.0782 0.0835 0.0740 Period 3 22 0.0764 0.0806 0.1025 Air Quality.
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4279. 49. Breelimp scussdho(r&gaélpéé’)have shown _that thel consunption of diets
rich in fretdéds and vepetaktes-lily protective againsf oxidative stress. 7'16
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the lowest possible average ORACype for the 12 study participants was calculated. Assuming that the

lowest 9 values from the serum samples whose labels could not be identified belonged to the participants

15  and combining them with the 3 known values yields the lowest possible average and thus the most
conservative estimate of change from baseline. The 9 lowest ORAC;pe values were, 4727.9, 5233.9,
5104.3, 4599.9, 5699.9, 5364.8, 3987.3, 4179.7 and 4584.9. When combined with the 3 known Period 2
values from Table 1, this gave an average ORACpg value of 5467.70 for the 12 study participants in
Period 2. This is 27.8% above the baseline average of 4279.49.

20  Discussion. Studies have shown that the consumption of diets rich in fruits and vegetables is protective
against oxidative stress. ’ *® %" Dietary guidelines advocate the daily consumption of 2-4 servings of fruit
and 3-5 servings of vegetables.”® Despite this knowledge and these recommendations, very few
individuals in the U.S. consume the recommended daily amounts. In a U.S. Department of Agriculture
(USDA) sponsored clinical study, researchers found that increased consumption of fruits and vegetables,

25  specifically from the usual five to an experimental ten servings a day, significantly increased serum



(USDA) sponsored clinical study, researchers found that increased
consunption of fruits and vegetables, 25 specifically fromthe usual five
to an experinental ten servings a day, significantly increased serum 28
ORACP- PE val ues by up to approximtely 13% after two weeks.' In the current
study, the increase in average seru@ORACP- PE val ues using each anmount of
suppl enent were: 19.1 %wth 500 ng, 37.4%wth 1.0 g, and 14.3% wth 1.5
g. These BBfAGsrsefirsdy wHarrrrdrénat {ivakftatwuneeks han the ssugnt sudynthe nsregsedmt est

rise in w%fagma FRASILEE:. AR ush@ S5t lafunk B¥ s JﬁWe&eWi‘@Mtl?SObr% 87490 Rfn
conservati ti mate O a 27.8% ercent increase with . Anbl‘Ot ose

AQ(cC) is ﬁé‘m Hdto ¥4k e et Ragee "(aﬁ'é“%ﬁ% lﬁa%‘h"e@tlTS‘%“P%S‘F"tré%}lti lﬁme\gfea*ﬁ%rlge in
consum ngsehiny@RACH bied Beblink mnealmy@e@lewegetgatvheeamsimdn& estibhyge dﬂalzm €%|pkrfodn@l
hydr opgr oxi de/ cr. i ni ne decre sed. WI h | nc e use.
Tﬁe dg% r elar.lgrgase tE E}tO ali%%)sen 8 t% 0tw1 llS 1%%% /IGVM(PYF fll r%e (xjjtuas and
17. 0% wi tWnaln@lgg"lvesdsllggeeéfrulrcsgmdm{:tablqsrd&tyect| on from | | pi d damage increased
wi th increasing anounts of supplenent over the range studied. It 10 is
uncl ear whSF winelinid bideppergrdediretinng whegdsergasetbwifoncressing aipplersené kg Thedegipash t he

ORACP- PE 1@k Smoe fnddmi 2. ORAGHE- SB&rﬂgslﬁom5Llr(ﬁg,be1d tinev. antni p%gdﬁgéest%%a&%t' on
of the bIoodJnre to its abi uench f ree r adi als at thetlrre

of the ne%{gtﬁ?lg?rgﬁf‘ 63? °1Fpie ‘ﬁ%‘i‘%ﬁfé‘f’%g‘l‘?}‘é‘é oL PRPIg R REPC BReesfudiey Tt

oxi dat@ veis unlcaamgw @t 1ipio pdrofer@ide Hatd bendd astelateldractly amp@lfead)RA@lpmaihmm S$ergn

bet ween t I [ an f oper.oxi des
inthe ur?ﬁ% RS gralaoméaglp ?f gea@g}&gl%pﬁ?twsn O%FF‘@ dam'? ?‘%a’i% ? Hese n%gncgﬁreefw

di f f er enciédicactidimime phthe seasurepgnt. tUsing hmrhw@rm,e@mdlemaraddmrkeo nf tirid gxifatige | i pi d
hydr oper oaahﬂgsat sbthd ﬂﬁe Br mdelﬁdokaepe@dt@nswrb@tw@énstﬁe 5@%@? H}El@%@f{% e GRCHe L1 M

period. No gnlflc di fferences, nor trends were obser hi s again
may rel at aé’pTa ford lip %QTPI&FOXP‘@EI ‘éltﬂi’edﬁ’é‘ﬁfsﬁlobﬁflb\ﬂigPFdaé‘tlﬂﬁ’l wallj be; thpt 6% iR Hamage
and the diffpea¢san@entpin pafieolthio MRfak@! In bdditioh € wHnk m;md h?dibﬂetcﬁldﬁ@.ﬁﬁx& g-oHdhe

study i V%g k@na‘is 669: IS%V egs%red-gt]%a bl | Srlllg&j %P s1gélafllcax¥ aaflferenges ot Al}énds weréf ity

assessnent s were aver ag e
was getti cr*i)gerwér $his epirmayhyelate whes'emmfralFﬁ@lowm@tweenﬁthsl lmmndl DN@rdmhgeym(be

expect ed tggapgg%&ngleg%mglg}ﬁqhé;nql@ss by increasing ROS and hence
i ncreasing i omar kers of oxidative damage, such as lipid hydroperoxides. 29

On the COIFhi‘tfcfpﬁr)ts ini tm:mgsaéd I BEWi 443 maputﬁweai @A daisy me@\ﬁuﬂ‘ya@lgeéameﬂmﬁf eased

trend in urin
Pl oftor QA 4T s R b RSk nelind 14 A e e YEreIEseR e arr gy
provi des Bis walicerodlly becraséth iBGeasx oxiidativevered dyaigpecasiiggR@s atdoigetehinmrgasindrese
data SqucQ&ﬁarﬁeEan &Bﬁw@'&&rha%é' géhn:;s 1&) df @9}03% léegfg%CtP%) Yonl inéfyag&il p?&?cﬁ&n could

have been greater than the effects re actua

Concl usi OF#S eviget 4Séneﬁ$lrf1d§y rr@@m@%ﬁ yetlugsn i adiligemmp §°WW§UF?E‘1 inrugipg dpigind

veget abl e@dlag@@ﬁdélvamest fd tmbnﬁﬁ 8CurGY isAHIN AR, aldehds FroBdds leYidénSe bi@bredshe Vast
imnary data s t nut

maj or will gest i.Qna
suppl rren ld(a:tbvﬁt‘%nﬁﬁe %ﬁ?ﬂ }’eraﬂ?sleo fgRgest tﬁ% tE AR a“f ﬁg?Ctsp?frg’é‘{a‘?Fl gt
ant i oxi danppleaehticould yavr: beeh Beat@Qhdhitlei cffbrecthyp werd acttally pesse@ées ant i oxi dant
protection in healthy individuals as neasured by serum ORACP-PE and
decr ease<Conglpsiqgs. o XY hdatii iy ecqdmmaessd dwt indixglugle donymeyfriinennd ivgdetiblay ehcorpieg oxi des.
The prot gfbiisRA dullelind§ %etrg%tyg@@ﬂt! e 33t HEIRNSAT Bk e[%eslg%reﬁlﬁﬁlaf’y%{aeﬂg%@st 'th@t perum

ORACP- PE over baseline aft two weeks ‘was greater using 500 ng, 1.0 g and
1.5 g of "RR#HPHBE %ﬁ@ﬂ%@tﬁn{aw&ﬁ optiag! anfigins MEEEethE BESPS R RPXARt RCHALY thft he
addi tioon ffshddi pre@ludt linttehSs armdxm@g@ba&zioesn KegltHy hglividuels af @éasarumbw@ﬁ&som )
37. 4% and c;'ﬁec%;{es Sipid ox?@atlve éun 2 debr Pk landt%l% | dan t oL, vere
exani ned & s Jipid ox age ds mﬁa&re fnreegn ydroperoxi es e pro ection 1n

healthy people as demonstrated by the jncrease in serum ORACgpg over baseline after two weeks was

greater using 500 mg, 1.0 g and 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%).

35  As shown herein, antioxidant supplements were examined using four measures of oxidative stress in
healthy people and an increase in serum ORACypg was found. While the optimal range among healthy

subjects as suggested by ORAC;.pg values was 1 g per day, research has shown that individuals with low
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30  system. The conditions under which a component is introduced into the body influences the speed and

efficiency of its availability. The speed and efficiency of nutrient availability may be described as an
“availability curve.” A narrow and intense curve could be representative of an intravenous shot for
example, while fibrous bound nutrients such as those found in foodstuff that have to be digested before
they become available would have a broader curve due to more gradual release. Depending on the
35  desired behavior, a distribution model can be developed using both fast-acting as well as time-releasing

carrier media.




35 desired behavior, a distribution nodel can be devel oped using both
fast-acting as well as tinme-releasing carrier nedia. 30 The dissolution
profiles of active agents in a sustained-release |liquid formulation of the
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samples. Next, the availability curve of Ambrotose AO® based on a quercetin marker was plotted over
35 05,1, 2,3, 4 and 8 hours within a specified dissolution conditions. This simple and consistent method

can be repeated by any properly-equipped laboratory, and could be translated into a quality assurance .

environment for release testing if necessary.
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25 Table 7. 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
dilutions of Pharmline quercetin HD (lot# 152560). Standards were given a concentration range
correlating to a single dissolved Ambrotose AO® capsule in an 800ml volume of d.i. water (~0-100ppm).
All samples were obtained from the same bottle of AUS Ambrotose AO® (lot# N04081226) which was

30 accepted for release providing an acceptable test lot. Both the standards and test samples were processed
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33 Table 8. UV-Vis and HPLC correl ation table of standard UV/Vis - HPLC
correlation of AO stock quercetin as standard Pharmline quercetin
di hydrate HD (84% quercetin) % Conc. of AO actual UV-Vis (abs) HPLC (auc)
auc scaled to match quercetin max PPM 377nm 377nm abs (auc / 1700000)
12.50% 3. 13 ppm 0. 0819 139412 0.08203325. 00% 6. 25 ppm 0. 1628 284334 0. 1673
12.50 50.00% ppm 0.3924 673170 0.3960 25.00 100.00% ppm 0. 8283 1393657
0.8198 5faleR. Jdi\dViscad HPLCrorelationzaldgf stangds orrel at| val ues
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.9, are plotted in the graphs shown in Figures 15 14 and 15,
respect i VBf l.ta“sf%ttgf’lﬁ(éie‘faé‘frg S‘ﬁé’ltaéq‘f?éclet&‘ e rt{lﬁf‘,s%)gﬂn ﬁg’}’rofoéer‘g(gqg Fﬁpﬂijfeismm of 120
seconds correlation table of samples

UV/Vis — HPLC correlation of Ambrotose AO® samples

Average UV-Vis (abs) Scaled HPL.C (auc) Raw HPLC (auc)
0.0337 0.0470 79838

0.1820 0.1592 270556
0.2937 0.2766 470176

0.3623 0.4012 681963
0.4539 0.4362 741491
0.5269 0.5284 898248
0.5864 0.5458 927924
0.6283 0.6274 1066522

10 The curve of the samples shows the gradual and consistent increase is the response correlating with
quercetin dissolution. This response can be seen equally for both instruments without any major
deviations. Repeated trials have shown this increase to extend out on average to 4 hours given the
dissolution conditions. Further repetitions can be performed with different lots of samples to generate
even more correlations. The results shown in Tables 8 and 9, are plotted in the graphs shown in Figures

15 14 and 15, respectively. The pellets were held at 10,000 psi for a minimum of 120 seconds before being

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 Ambrotose AQ®
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
20 as a gradual availability in the gut. It must also be noted that visual disintegration alone from the

compact tablet or capsule form is not the completion point for total dissolution. Some of the micro-
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Table 12. Anti-Oxidant Formula A

Time AO and Formula A* | Silica Formula A** | AO Formula A Tablet***
0 min ottt - -
60 min ++++ ++++ ++
Pure Formula A was mixed 1:2 with Ambrotose®.

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

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

==

25 Table 13. Anti-Oxidant Formula B
Time AO and Formula B* | Silica Formula B** | AO Formula B Tablet***
0 min ++++ - -
60 min +++ At ++

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 time
30  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 roller compacted Ambrotose AO® had a 4x - 8x increase in time to reach Qpay
(the maximum quercetin dissolution). Ambrotose® in a loose form was release immediately. A visual

comparison shows the roller compacted capsule maintained its form well past the point of breakdown of



**Pure Fornmula A mxed 1:2 with silica gel and encapsul ated (vegetable).
*** Ambr ot ose- Formula A M x then pressed to 10,000 psi, reground and
encapsul ated (vegetable). 25 Table 13. Anti-Oxidant Fornula B Tine AO and
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as defined by the appended clains. 25 REFERENCES 1. Koepke CM Le L,
McAnalley S, et al. Results of clinical trials with antioxidants: a review.
G ycoSci ence &\utrition (O ficial Publication of dycoScience corn: The
Nutrition Science Site). 2003;4(3): 3%-7. 2. Chi H Cheng RZ, Kantha SS,
et al. The Jal CA-genox oxidative stress profile--an overview on the 30
profilingStBukni dWe Liag Z.NEimoRki elanli Rrestase cargisogenssie érs Memdthydiehitnaeragge@@4D): :
Bi of act or gsioskd¥Q-irdaddalraft) fed Dpnato?RRvderd ycHleNE KRRAM IR 4if8 YNaMBancor R, SKI

et al. Use of antioxidant vitam ns for the prevention of cardiovascul ar
di sease: %@?éé@ﬁdﬁ%ﬁ%ﬁ(:,f random sed trials. Lancet. 2003;

361(9374) ;.2017-2023.. 4. Norris Carson S. Routine vitam .

sUppl ot SPTHHE (o e STND o Bl TN 2S00 35 dRE SEPIHHRARY A BB Pothe

evi dente $rothe vitrnid I Bterdtne v@mtdSviencSér Nutddm (Dl Publicgion AGlydoltiencaicdiedhe 2003;
139(1) : 565 fQion3Bienc ;B0 AW Liao Z, KimS, et al. Prostate

carci nogenetsflosn%?lr?nN- ﬁgi%)gﬁm'lmg\{rosourea (NMJ) - testosterone-treated rats
fed tomat 9 ERWHEBooth YEOREMRskiONA, RN GL WocréaS3tih | Habn&l pHidd SntiodibRt lcafz@RCfer | NST .
2003; 95(21): 1578- 1586. are natural

6.,Ranbe1;g,\], Le L, VennumE, et al. Wh

sour ce di S A sERRsd distshish frtrut apdpeeiab!asfaB § ClisNgh 1?%@(??1%@??%
literatureg. cQSci enc utritjon (OEficia | i.cati on of /COSCi ence
com The EI&&% #Iﬁ{g%u@gﬁr‘gtr%{gﬁé §§? £ eelg).  SHYoPLFF ﬂe:ng(-’fgg.&l“tg oAy lepndggse ?Cﬁmg%m
Sadowdki dhamicdly isitigted ghtatieers deplétion uardimerpbladralyeantiridotiat atvoc Kishprdosit Mgd Bést er
consunpt i %7.@? .poptrolled diets high in fruit and vegetables. AmJ Qin
Nutr. 1998; 68 25):1081-1087. 8. Barhoum R, Burghardt RG Busbee DL, et al.

_En_h? _nctemém tGloQ{ WEIJ Bb@dig,hlfgﬁ@l@M% Ve bﬁe@atcgtm}s@tr@@ﬁélscz{alo&fdgm stller % Iﬂ@r?a'ngtadjéc}s: 2
Initratea .gl u | one de 1.ON I .Lver S. conutritlLqQnals.
Proc Fis h%E’t ﬁ“ﬁ‘@t &erogmﬁggg‘ ﬁ‘f@@‘? ;(4)%51151&1151_1%%@ %&g@wn%gméﬁvd%}“% SRECTM et

al . Eff ectitepR0ql2g@pnudri ti onal s on oxidative stress in human subjects: a
pilot study. G ycoScience & Nutrition (Official Publication of G ycoScience
com The Nutedngrd §h, Quleepldaing Miltee)l., AnOexidag(ptyriiesiof T@it afbvep@abld jpigeramore 85,

Cutler Dlmdtg it ascbic Adid. AndNOfid OisdasY02,85@POE LS of fruit and vegetable
juices: nore to the story than ascorbic acid. Ann din Lab Sci. 2002;

]§|2( 2) : 193112 @Qe-Eddns CRII 0EHEWNIN 3 nfeAldaivl afEtli\];ﬂl’es gﬁﬂavﬁﬁﬁidsﬁa?ﬁibﬂﬁaive &hpoMéntsl & Fodaf
avonoi ds. as hi oact i ) ts o ood. Biochern Soc Trans. 1996;

24( 3):79%19%?%3%&2‘@ ]?68?\/?‘&5%2&?% es F, Tomas-Barberan FA Effect of

post harvest it a5 n Loxl dant .c j

() avonor g Al RRear, RASIRRCAN 0 i or BRI SORLIR g SRASRAL 80 o o0,
47( 6) 202 1mtiggdprnt copgtituguaiyr (flaycapidpn@nd yigmpinrQ) piHfreshepyi jepigash. EtAggic FoadtGhswi dant
capaci ty wbo,gti§fereent7broccoli (Brassica ol eracea) genotypes using the

oxygen radi cal absorbance capacity (ORAL) assay. J Agric Food Chem 2002
50(18) : 5083KbiER. AC, Jeffery EH, Juvik JA, et al. Antioxidant capacity of different broccoli (Brassica

oleracea) genotypes using the oxygen radical absorbance capacity (ORAC) assay. J Agric Food Chem.
2002;50(18):5053-5057.

25 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. Lancet.
1982;2(8303):873.

16. Ramberg J. Green Tea. GlycoScience & Nutrition (Official Publication of GlycoScience com: The
30  Nutrition Science Site). 2003;4(5):1-9.

17. McAnalley S, Koepke C, Lam L, et al. In vitro methods for testing antioxidant potential: a review.
GlycoScience & Nutrition (Official Publication of GlycoScience com: The Nutrition Science Site).
2003;4(2): 1-9.



25 14. Wang SY, Zheng W Galletta GJ. Cultural systemaffects fruit quality
and anti oxidant 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 vitamn C. Lancet. 1982;2(8303):873. 16. Ranberg J. G een
Tea. G ycoScience & Nutrition (O fici3dl Publication of 3ycoScience com
The 30 Nutrition Science Site). 2003;4(5):1-9. 17. MAnalley S, Koepke C,
Lam L, et 1&ICaolGi Adessip gIMeGutlodRGf Oxystrestical gbsarbhice xideityt aspytfendntiadidanta [seevi ew.

A ycoSci epggneiesNitel k&di&ﬂol(l\/gdffﬁ%ﬂg)%%h@ati on of G ycoSci ence com The
2003; 4(2)"

Nutrition Science Site). : 1-9. 37 18. Cao G Alessio HM Cutler

RG  Oxygem.mRdiveat HARSQLPBNORhERBR6H d, ¥t ASK@¥oxfdon A iRl IGR AR BSBrotein:
coments], Free &adl C B& ol Med, 1993;14(3):303-311. 19. Esterbauer H

Jur gens GlossQﬁgH’B Bspayad datvepeids) andawitagpR ity aRd GFReBHO Ghetienges: de hid: fes

| i popr bt eil$87;28(p49s-509. pol yunsaturated fatty acids and vitamn E and
generation of aldehydes. J Lipid Res. 5 1987;28(5):495-509. 20. GChishi N,
Ohkawa HI 2QvOhigki Np Ohkawa &L Miike Aeaivalad say asvet haitbdffgripidippiodidgsesinga debylers blng a
net hyl eneqdivhife HERYRL 136810818808 M I nt. 1985;10(2):205-211. 21. Shi genaga
MK, Anes BN. Assays for 8-hydroxy-2'-deoxyguanosine: a biomarker of in vivo

gx! dat i:e \(ez DIVhigdiigR 98K, ,EmeBRaleusﬁysij&I a-ngeﬂ)xy-i%g&yéﬁﬁo%méc% 4 Blokmardd of ?novizg-
rior : vivo tot ant i oxi d. c ty: npari son o

di f f er ent °X§%§Yeﬁ?¥’ggﬁmﬁ%? i adic Bipldged 3@56?-%&3&}% 1999

27((114 12)) ; - T o X. - ration. Ox di cal Absor pt.i on
Copactty R AT Lt G ofeFDRSIGR BOLR) COoa A SR R BRI S
Rahman |,R Mad/1ORATE1 BF2))R T B8L s/ ant i oxi dants in snoki ng-i nduced | ung

di seases. _Free Radic 15 Biol Med 1996; 21(5):669-681. 25. Cross CE, van der
Viiet A B REpo Comaatign Oxyeen Radicat fharplan, Geaciy fseay & meaerips entipxidagt aclivifye et .
1994; 344(88ad#)20080- 933. 26. Steinnetz KA, Potter JL). Vegetables, fruit,
and cancer prevention: a review Am Diet Assoc. 1996;96(10):1027-109. 20
27. Byer s24TRal@uedrMaaded\W. Eple déoiizhogitoxidatitdie moekifzanduvdd lany diseSeaitte Radiani n E

in capg,:erBig{ﬁy(pl@bg.ﬂraj)ﬁggzﬁglq Clin Nutr 1995;62(6 Suppl):1385S-1392s. 28.
Nutrition and Your Health: Dietary Guidelines for Arericans. Hone and

Garden Buid @hdsh AN vanl@2  ViieURDA NN CWEBRHIISR ead 2 %0xy den 258ecie'§|%hc!l 'tﬁéeﬂnlg Bancet.

Gutteridge JMC  FEre dicals in Biology and Medicine. 3rd Edition. New
Yor k: 2516\985%%F§?2@§?Q7@5ity Press, 2000. 30. Schm dt MC, Askew EW Roberts

DE, et al i dat i e in mans..training in a cold derat e
altitude 2e6h\%% %%ﬁ%eﬁn’fg %)rrtltg ﬁ'e{llerget?bggsp%ﬁ%’ean ST B eﬁir%vgﬁw%‘irg%i A
suppl ement996:;9(10¢927€8% Environ Med. 2002; 13(2): 94- 105.

20 27. Byers TI Guerrero N. Epidemiologic evidence for vitamin C and vitamin E in cancer prevention. Am
J Clin Nutr 1995;62(6 Suppl):1385S-1392s,

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

29. Halliwell B, Gutteridge JMC. Free Radicals in Biology and Medicine. 3rd Edition. New York:
25  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.




38 CLAIM5S : 1. A nodified-rel ease dietary supplenent conprising: a
nutritionally effective amount of one or nore |ong-chain polysaccharides
and a nutritionally effective anount of one or nore nutritional

suppl ements sel ected from anti-oxidants, vitam ns, saccharides, mnerals,
am no acids, nucleic acids, mxtures ang conbi nati ons thereof, wherein the
suppl enent is conpressed at a pressure greater than 100 psi (689.4 kPa),
wherein the | ong-chain polysaccharides conprise both a tinme rel easing
agent for @' ﬁﬁ i,ve nol ecules and the dietary supplenent, wherein the
suppl enent “rel eases 85 percent of the anti-oxidant between 1 to 8 hours.

2. The suppl erre;gtmoglfﬁeﬂe@agp El)et gc@f,l%gr%&ﬁ&gl %n that the supplenent is

inside a capsule, a veg psul e or ard gelatin capsule. 3. The

suppl enent , ﬂftnt?cln@l'l)f@ff%ct% algmunggﬁfn@% Bérk ﬁﬁg chdin f)d?ﬁﬁcc%&d'ﬂﬁﬁ hinhdigaally
suppl ements are released from between to 6 hours. 4, The sutgﬁl ement of

claims | tgTegtiveamapn of eejosmereinptrifipng S“&’h‘émgﬁiﬁﬁle@ﬁ%ﬁ?m ehipTaaissy nor e

|eXC| pi ﬁnt Ssac&rn&b%ﬁ&ﬂpgﬁ[ﬁ% @Eld@ﬁu&élﬂcﬁlrﬁlxﬁl&s4md &hﬁfn@@&q@ﬂiefésﬂwhﬁlmh |ﬂ&t t he
ong-chai n pol ysaccharides conprise gal a e S ucosam ne,

gl ugose nﬁgﬂé‘é@t is£eEprgIse %apﬁgﬁaﬁﬁeé‘teg fgan i® yﬁ6ﬁ9g‘ﬁ{d’a£5n“ﬁ’r “é@el langg “alose,

N-acetyl galbcﬂiféﬁ&ﬁﬁfﬁbd’@mpﬂkeéb@ﬁﬂaﬂnwrbl@déﬁ@ﬁ]gdﬂnﬁfor albahwmaequles aﬂidibd: dfiegal act an,

gal acturonic aC| dé@% ronl C aci F %rom C ¢ Ci df_ %( (t)geef\ n% tures or

conbi nat i oEPIPRE-SYEreinghe sppplemantsieases i PEEnLq é SFRIPEY! W%eﬁ &fised in

that the suppl co res roI action ssure
bet ween 2,000 t fbpp By § %@Yetn hﬁ{tB “@ menl Pe Sgéregﬁf“;% l%bet ween
5,000 to 1@gﬁﬁ}ﬂemsule(c34,hdra:gelam1@Bsu!}zlo kPa) 7. The suppl ement of clains 1

to 5, characterised in that the supplenent is conpressed at a pressure
greater than 10THGEpirsient(of BlaigDorkPeharacrise rethet $H 1 nuiritianal gfplemaitngre ] to 7,

characteri J RE.QF nore long-chain polysaccharides conprise
fromoO.1 t%ﬁ%hagitng%%%}te}ﬁggnt ' preferably from1l to 10 wei ght percent of

each of isplat eﬂxe@%leﬂféﬁt’off Ligchs 9 8Ch A8 eristd HERSBe sUPBRAGS Romprises one or
N-acetyl neuraminic acid, fucose, N acetyl gal act osam ne,

N-acet yl gIlflf]‘(lfe§’é{~‘r‘1ﬁl?ﬂ§S and xyI ose. 9. The suppl enent of clains 1 to 8,
characterised in that the one or nore | ong-chain polﬁ/sac harjdes are

i sol ated glm t r%éﬁ&’?ﬂq‘?ﬂ“’é&%‘fl’sddﬁi‘ Cb?ré‘it"rps‘i’q ig et the lnghain pelysaseharides ) oe

vera extr@ghriseiditgRagaddciossstiad, glcosghift, ég[u%bdecman)ﬁadali d&&yb@MamﬁiQder oitin
sul'fate, acetyl at ed. 39 Iéé/ﬁannos and, éﬁturgé conbi nhati ons thereof,

wher ei n praSFEREFRintegd, PXlEalag g mipe AT ucﬁf‘?&“?q’l%r WS t i onal

suppl errent@abafo@alﬁ@dn gillacieiRacideguatoni apideigsionie agd, egliogand buure2qr000 psi
(13, 789 kPa &ﬁﬁﬁsuppl enment of clains 1 to 10, characterised in that
the anti ox‘i 8 Pfse an isolated and purified |Iipophobic

oxygen-r adé ¢ al THe Es'\?p%nment O?gai%l@ litg S),lcﬁ(llrgc(?erggﬁjin Ioti4t {hre L\ﬁ)glelngrﬁ(?soéghmlpiegsed by

roller compaction at a pressure between 2,000 to 10,000 psi (13,789 to 68,940 kPa), preferably
between 5,000 to 10,000 psi (34,473 to 68,940 kPa).

7. The supplement of claims 1 to 5, characterised in that the supplement is compressed at a

pressure greater than 10,000 psi (68,940 kPa).

8. The supplement of claims 1 to 7, characterised in that the one or more long-chain
polysaccharides comprise from 0.1 to 75 weight percent, preferably from 1 to 10 weight percent
of each of isolated and purified galactose, glucose, mannose, N-acetylneuraminic acid, fucose, N-

acetylgalactosamine, N-acetylglucosamine and xylose.

9. The supplement of claims 1 to 8, characterised in that the one or more long-chain
polysaccharides are isolated gum tragacanth, guar gum, grain flour, Larch tree extract, aloe vera

extract, gum ghatti, starch, gum arabic, xanthan gum, chondroitin sulfate, acetylated



oxygen-radi cal quencher, wherein the |ipophobic and the Iipophilic
oxygen-radi cal quenchers conbi ned have an oxygen-radi cal quencher val ue of
greater than 6,000 t Ml Trol ox Equivalents (TE)/gram 11. The suppl enent
of claim1ll, characterised in that the oxygen-radical quencher is selected
fromthe group consisting of one or nn& vitamn E selected fromthe group
consisting of alpha, beta, delta, epsifon, ganna zeta, eta, xi 1, xi2,
and sigma tocopherols, and al pha, beta, del ta and qanna tocotrienol s,

anal ogs t hlewhoospaad mixéweror eettiinations dhepro Isvhereinrelerably e kpg-chash

conbi nat i sa&ﬁh‘ﬁdg Ha théh%mt%ﬁﬁ S%leleﬁg@r@ tolff ¢ fp@étéﬂ atd pre§sliRighGtefhbsed in
that the o en-radi cal quencher is selected romthe group consisting of
fl avonol s, 2.9esidel.789 kPRlaenpf erol , nyricetin, apigenin and derivatives,
anal ogs, pharnaceutlcally acceptable salts th reof an conblnatlons

thereof . 1 Theesuplmenedclaigr 1¢e H). pharagtefispd it a%ﬂﬁ?ﬂ@? PESEPTRE hat t he

nut riti onakolsstal BamEYdSipoghbbit BESEercQAP lqSdciger Bt dniidola0siahd purieied Bphiie amount
osanin e,

of six or nore saccharides sel ected from
gl ucosam rEYegradicr auenshghHgeen “&&‘@P@}‘Péff & tﬁrﬁhﬁ)@é g ’N—ggb(?g‘f’%t} ARSI ni ¢
aci d, fucosebinbl Reetybgabaadios gty viNeat gicytegrharofEa mivoe Trobix dlghinasres
arabinogal tan, gal acturonic acid, glucuronic acid, iduronic acid, xylose
and m xtur §F™ conbi nati ons t her eof . 14 The supplenent of clains 9 to
gai act ose. ! manr DS PPt Hodei gt B B R e R e P
xyl ose. 15ronTthe gouppingistingtof afe o trmermar@mtﬁjseltdted fréra tha gtoap P@éldtnigr?fﬂlmbﬁ t he one
vei nt - por SeriA G Bon e HARCETELLE, SETREkpRp L hRABE Bl gk, by RRLng 10
mannose, Naaoettydoienrls miatize thawpﬁphafm@%@allweﬁp@bly sy itheecob gadhopdinatigns
acetylglu ne and xyl ose. 16. The supplenent of clains 9 to 15,
characterﬁ@%%g:n that the | ong-chain polysaccharides conprise from between
g B 805 ? og% ggg@ler%p%lmeﬁt%% 8hidPl 1 );m%@%&@a ﬁﬂ}a&% di?g}t ?ﬁﬁl}ic&l qu@ithgr i meiefger ably

0 nononer s e su ement of clains o]
char act er i fEwHthe Gropheansisthig of ﬂ%’@’ﬁfﬂ% B?‘“éce&ﬁd‘a?‘ﬂgerﬂ , BepsFiraREety Pen- r adi cal
quencher CcRAPHv&CaddRLYVBRAmARMILIlacadpthbR QalReldte tandYombiagbis tiRfeot.he
suppl ement. 18. The supplenent of claims 1 to 17, conprising one or nore
| i pophi I'i ¢3ant lﬁlexa;ﬂ&afeﬁt of altiehs 9N E, HarddRFigedlin m@qammmmammpptemenlant s,

characterised in that th a_pressure
greater t ﬁé?h%cwsi)%?ut‘(‘?ﬁa Bp%e?{’lﬁﬁj’m%wg fir?g%fr(f’for {8 nuqkeS P eicéeﬁglo suppl ement s
ar e rel eas@lictofel gilachedning glu2osibing ghoosesnamnose! dvetylaiepophwisé, N-and t he

| i pophilic t i oxi.dant.s .conb v . dig e e of greater
t han 6,006”%%8?“*? 8% dﬁﬁ@gﬂ%%ﬁgﬁT$E%?8%§ﬁ?%%é&ﬂﬂgﬁég%%gxg#&naking a
dietary swmbimga&awtancgmptur®ncragld1grh@usmi@psiddﬂurom xGid gyloveaandmixfyeseor| ong- chai n
poIysacchaomg%%K%n%ﬂ%Oputrlt|onalIy ef fective amount of one or

14. The supplement of claims 9 to 13, characterised in that the one or more nutritional
supplements comprise galactose, mannose, fucose, N-acetylgalactosamine, N-acetylglucosamine

and xylose.

15. The supplement of claims 9 to 14, characterised in that the one or more nutritional
supplements comprises from about 1 to about 10 weight percent of each of isolated and purified
galactose, glucose, mannose, N-acetylneuraminic acid, fucose, N-acetylgalactosamine, N-

acetylglucosamine and xylose.

16. The supplement of claims 9 to 15, characterised in that the long-chain polysaccharides
comprise from between 2 to 50,000 monomers, preferably 200 to 50,000 monomers, more

preferably 2,000 to 50,000 monomers.




nore nutritional supplenents selected fromanti-oxidants, vitam ns,

m nerals, amno acids, nucleic acids, saccharides, herbal extracts,

m xtures and conbi nati ons thereof, and conpressing the supplenent at a
pressure greater than 2,000 psi (13,789 kPa), wherein 85 percent of the
anti-oxidants are rel eased between 1 t 08 hours and wherein the

nodi fi ed-rel ease agent and the diet arg suppl ement is the |ong-chain

pol ysaccharides. 20. The nethod of claim 19, characterised in that the
suppl enent 11.s pliacempldnmsi delaim 181 by hatacteteeg infha thedipophghic amsl the Linoplilit e or a
hard gel at {e{}?ﬁg&%&h (czluangh]er cqﬂb@iséﬁmgﬁia&tlt pelnﬁ'.?)ﬁﬁerge%t%rwagﬂ ofefppibBEdtsed in

that 85% o nutritional "supplenents are released frombetween 2 to 6

hours. 22.¢The 'ﬂ:l\:etsbﬂ)(ljen%tlt SeBIntEs 497, E&n}%ﬁmg%ﬂ@(ﬁr%@ﬁﬂo‘éﬁﬂc hdti-dxtuahts, ahe
suppl enent furt er ‘Conpri ses one Or NDre excipients. The rret?od of

clains 19 ens opmoredinephabie anti-aradnissrhirpeigrisedia thab%s‘@ﬁ‘ﬁinﬁm&dP%a‘E‘&Rﬁ‘&F tes

conprise 9@!)1@&&1@%@&6%&%@@@%@4&93 KIS B30t ﬂ%,nu@ﬂtﬂdﬁ‘dDS@pleﬁ&ﬁm&bleased
acet yl at ed- mannose, N | neuram nic

N-acet y| gafree beeeg2ies thr%ﬁf’étﬂgﬂ lprehobis av tH"ef‘%?ﬁB‘L% S‘/‘T“Bé‘ga“ésrcomglé‘%l?aﬁi? i ons

t her eof . 2dissoilBEoxyBénNARke Of grédidithas 6,080 fiMol2i8oloxBauielantst(Tie)/ gatppl enent i s
conpressed at a pressure %etween 2,000 to 10,000 psi (13,789 to 68,940
kPa), pref grablynkébieRiakngQ@ktdrpsuppleOOD cqsprising 8% s#p3oft 0 68, 940 kPa). 25.
The met hod of clainms 19 to 23, characterised in that the supplenent is
conpr essedmiing@ne @SS ohgcladn m}eatlaﬁdéshadla i@rigeellpefec{\e8mouQ okagyr 26. The
met hod of clains .19 to a ) t is by

rol | er % £ 8Ptf18(f){lal szllgplerﬁé}ltss?ﬁ L&f ftrcﬁ]én —oq(];da ﬂ%lnagﬁ?egﬁggﬁﬁgﬁggﬂct arised in
t hat the omele@racidy sechavide; ezl extrags Inym@s:@drcmdbsat@mm@e@df rom0.1 to 75
wei ght percent, preferably 1 to 10 weight percent, of each of isolated and
purified gelmposoeshe gplenes at araesosgeatertne 21009 pe (B9 h’i’aé veheredp 83mgEde, N
acetyl gal a&ttﬁesa%mogaﬁam&r@fé%ééh gl:t%@éﬂslqgk ﬂ@ur@eﬂfa whttleSBe medfiediBl8astBicROfd OF
claims 19 to aracterised in th he one or nore |ong-chain

pol ysacchafIhPéﬂe@rYéPmﬁl%@P@éﬂ@@ngﬁb%?@fﬁYﬁﬁﬁchﬁgiﬁ%anth _guar gum grain rour
Larch tree extract, aloe .vera_extract gum g % st.ar

xant han gutf chbwarediof phelaip 1P sgbaracterised ‘)‘}‘Iﬂéﬁ‘g’ﬂ F’S?W'dmﬁ? ms‘ﬁg ?&a and
combi nat i oRgslEv&ehble ihsuld hea HARL RREN Sdpsud. ai N5 19 to 28, characterised in
that the antioxidants conprise an isolated and purified |ipophobic
oxygen-radzical THéeweaabf cazﬂﬁhs aSPloﬂ 29dhataaekisadih tivat 8 5% ofitle hutpigquhl shppensxisgen-

radi cal quencher, reln i pophobi c and the |ipophilic oxygen-radi cal
guenchers ?f%ﬁlgqaﬁ?g&"m b‘gn radi cal quencher val ue of greater than
6, 000 Mol ent s, 16y o fneFlAlm&9,

char act er|7-55<ré | tealgl%l/gegb*rcgéﬂ cal Se%ﬁ‘é?}% @sﬁ’ﬁ%&eﬁge ecteed pf romthe

group consmstormgre@kmmctes or nore vitamn E selected fromthe group

consi sting of al pha,
23. The method of claims 19 to 22, characterised in that the long-chain polysaccharides

comprise galactose, galactosamine, glucosamine, glucose, mannose, acetylated-mannose, N-
acetylneuraminic acid, fucose, N-acetylgalactosamine, N-acetylglucosamine and xylose or

combinations thereof.

24. The method of claims 19 to 23, wherein the supplement is compressed at a pressure
between 2,000 to 10,000 psi (13,789 to 68,940 kPa), preferably between 5,000 to 10,000 psi
(34,473 to 68,940 kPa).

25.  The method of claims 19 to 23, characterised in that the supplement is compressed at a

pressure of greater than 10,000 psi (68,940 kPa).

26. The method of claims 19 to 25, characterised in that the compression is by roller

compaction.



beta, delta, epsilon, gamm, zeta, eta, xil xi2, and sigma tocopherols, and
al pha, beta, delta and gamma tocotrienols, anal ogs thereof,
pharmaceutically acceptable salts thereof, and conbinations thereof. 31.
The nethod of clainms 29 or 30, characterised in that the oxygen-radi cal
guencher is selected fromthe group copsisting of flavonols, quercetin,
kaenpferol, nyricetin, apigenin and dgfivatives, anal ogs, pharmaceutically

acceptabl e salts thereof, and conbi nations thereof.
27. The method of claima 19 to 26, characterised in that the one or more long-chain

polysaccharides comprises from 0.1 to 75 weight percent, preferably 1 to 10 weight percent, of
each of isolated and purified galactose, glucose, mannose, N-acetylneuraminic acid, fucose, N-

acetylgalactosamine, N-acetylglucosamine and xylose.

28. The method of claims 19 to 27, characterised in that the one or more long-chain
polysaccharides are selected from gum tragacanth, guar gum, grain flour, Larch tree extract, aloe
vera extract, gum ghatti, starch, gum arabic, xanthan gum, chondroitin sulfate, acetylated

polymannose, mixtures and combinations thereof.

29. The method of claims 19 to 28, characterised in that 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 an oxygen-radical quencher value of greater than 6,000 pMol Trolox Equivalents

(TE)/gram.

30. The method of claim 29, characterised in that the oxygen-radical quencher is selected
from the group consisting of one or more vitamin E selected from the group consisting of alpha,
beta, delta, epsilon, gamma, zeta, eta, xil, xi2, and sigma tocopherols, and alpha, beta, delta and
gamma tocotrienols, analogs thereof, pharmaceutically acceptable salts thereof, and combinations
thereof.

31. The method of claims 29 or 30, characterised in that the 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.



