ALL NATURAL MULTI VI TAM N AND MULTI M NERAL DI ETARY SUPPLEMENT FORMULATI ONS
FOR ENHANCED ABSORPTI ON AND BI OLOG CAL UTI LI ZATI ON FI ELD OF THE | NVENTI ON
The present invention el ato conpositions for human and ani mal consunpti on,
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when one or more of those nutrients are not provided or available in a balanced diet. The
focus of many nutritional supplements is to maintain a balanced nutrition with daily

exercise, which is fundamental to the well-being of the human body.

20 It is also known that an adequate supply of vitamins is essential in maintaining optimum
health. The use of vitamins A, E, C and selenium has been proposed as a way to inhibit or
prevent collagen cross-linking in human skin when used in combination with certain active
peptides. In addition to their antioxidant activity, vitamins A, C, and E are known to have
other beneficial health effects, e.g., vitamin E is known to help maintain proper blood sugar

25  levels; vitamin C is known to play an integral role in the integrity of connective and
structural tissues in the body; and Vitamin A is known to play a role in maintaining good

vision as well as in growth and development.

The beneficial aspects of antioxidants, which have been known for many years, include
reacting with free radicals, such as hydroxyl radicals, to protect certain biological systems.
30 Reduction in the levels of free radicals has been found to increase the longevity of cells.

For example, U.S. Pat. No. 5,149,321, issued to Klatz et al., teaches that Antioxidants are
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More particularly, the present invention includes a dietary supplement formulation having a

standardized source of plant-derived minerals, one or more natural vitamins or provitamins
and one or more plant extracts. Examples of plant-derived minerals include one or more of
the minerals selected from calcium, magnesium, iron, zinc, selenium, chromium, vanadium,
25 copper, manganese, molybdenum, boron, iodine, strontium and combinations thereof.
Compositions of plant-derived minerals may be provided from seedlings of Brassica napus,

Brassica rapa, Brassica juncea, Medicago sativa, and Oryzae sativa seeds.

Examples of one or more natural vitamins include, e.g., vitamin A, carotenoids, lycopene,
lutein, zeaxanthin, cryptoxanthin, thiamine, pantothenic acid, riboflavin, niacin, vitamin B-
30 6, folate, vitamin B-12, vitamin C, vitamin D, vitamin E, tocopherols, tocotrieneols and

combinations thereof. Examples of one or more standardized include phytochemicals, e.g.,
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selected from vitamin A, thiamine, riboflavin, niacin, vitamin B-6, folate, vitamin B-12,

pantothenic acid, vitamin C, vitamin D, vitamin E, tocopherols, tocotrieneols, and

combinations thereof.

The supplement of the present invention may be provided in a wide variety of dosage
30 forms, different concentrations, ratios and the like, e.g., external capsule, a vegetable
capsule or a hard gelatin capsule. When in a tablet form the supplement is compressed at a

pressure greater than 2,000 psi. When in the form of a modified or extended release about
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Whi |l e t he maki ng and usi ng of various
enbodi nents of the present invention are discussed in detail below it
shoul d be appreciated that the present invention provides, many applicable
i nventive concepts that can be enbodied in a wide variety of specific
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20 wherein the one or more components of the supplement are synergistic as measured by
bioavilability. The composition may include a standardized source of plant-derived
minerals including, e.g., calcium, magnesium, iron, zinc, selenium, chromium, vanadium,
copper, manganese, molybdenum, boron, iodine, and strontium; one or more natural
vitamins or provitamins including , vitamin A, carotenoids, lycopene, lutein, zeaxanthin,
25  cryptoxanthin, thiamine, riboflavin, niacin, vitamin B6, pantothenic acid, folate, vitamin
B12, vitamin C, vitamin D, vitamin E, tocopherols, tocotrieneols; and one or more
standardized plant extracts including plant phenolic compounds, polyphenolics, flavonoids,
apigenin, rutin, quercetin, chrysin, hesperidin, bioflavonoids, isoflavones, anthocyanins;
chlorogenic acid, ECGC, ellagic acid, catechins, aescin, resveratrol, curcumin, lignins,

30  tannins, tannic acid, gingerol, sinigrin; oleuropein, and combinations thereof,



As used herein, the "antioxidant"” refers to any nol ecul e that del ays or
prevents the oxidation OF an oxidi zable target nol ecule. Antioxidants act
by: scavenging biologically inportant reactive free radi cal s or other
reacti ve oxygen species (e.g., 02-, H202,1100, ferry'', peroxyl,
peroxynitrite, and al koxyl); pr event| ng oxygen radi cal formtl on; or

catal ytically converting the free radical” or other reactive oxygen species
to a |l ess reactive species. Antioxidants are enerﬁ\@iﬁg vided into two
classes; (1) lipid (||p@@ﬁAILE%PEﬁ§BﬂBWQ§T§& 1§ and (2)
aqueous (i pophobie or hydrophilic) antioxidants. 10 Exanples of lipid
ant i oxi danWile ied mabmgbmﬂ vging afotaripimemberimentscdtibe pigesnd 3n‘(eé1t1@n are| djp@ispad

zeaxant hin tox c

whi ch are @ggélcb ?%E%a}i)ﬁlrsmgteﬁ' gt}%gnetpgg%?ﬁ ﬁ{l%ré% %’egﬁ'{aﬁgﬁ lcable .
F. a-tocophee]ve cbn&é}ﬁ@ﬁhﬁﬁéaﬁﬁ'be éftsbdfed ﬁi@.&@iﬂb&fﬁﬁbty oﬂé@di-‘ﬁc acﬁrﬂeﬂtQCrﬁh@Sbacrﬁd he
interface of the lipid conpartnent, retinoids (e, retinol

and reti nysmbagdimerigidigcussed dierean st mplely Buryahend Sé’e‘”@c Q’V aYS d%u %@Pﬂ usg 4 n,
15 and the [Lke, %?&%Rlo?g g?ﬂ%’?&géof‘{ﬂe' %ﬁ%ﬁt s inchole, hut are not

limted to, Ascorbrc ach xrdrze orm "dehydroasearbie acid,"’

uric acid i.nd.j s oxXi d for aIIant " bilirubin u Y n
C, and wat £F fag glep‘(‘)l?‘i?ﬁsﬁ@ﬁi&l% B finye logbfll%\%br?eso tﬁ%si%l/%r %&ﬂl nd Betlw
cat echins Terﬁﬂ'&ﬁn@@ﬁ&eﬂi me%ﬁédnihgi@)és fomnioney phaspbed bph Gerseirbf anksary sl@\ﬂl
used herein, the tom"acceptablosalin of the nutrients is used to descri be
t hose sal tig thﬁateaarrelethttwhﬁ piissets dipsation. deume shebaca | wlganenthe” &% pabl e
for u i t t

undue Wox Biee o Prbelpicfy b sRas R  HIRAGAL, QAR RULTBE Gl d it
comensur agxampild hag tearsd rfa:billelsbﬁrtmf i The testkinohdgyoherdiade psabloedesatib s s@aceic
wel | -known in the art T1iisee . ..M Berge, et ah,J.. Pﬂ armaceut i cal ;

Sci ences, SOPPAIMERts RfAHE m‘é@hﬁ& PP%Weri YSa8Y gB?SaP%Td HEpisithe By REPLr BYER) 35nd
may be pre ﬁsﬂhﬂ‘%ﬁé@ﬁnﬁi‘e final isolation and Purification of the
conpounds 0 e invention or separately by reacting a free base function

hih a sutRPbESALIA0LGACHT, RENAEMAL ;{glcea'baaﬁgwlm 03 B Lol NG LA,

but arc no to ace |pa nat e trate, aspartate,
benzoatse, 1b€hlﬂ@.ﬂi@ mleb}iamm e:helhlusalll afidbther hotlificaatien, mamhtatmnepackaglpg end the
sul ti mat o, nat e, cero s hate 30 hem sul fatﬁ hopt anoat e,t
hexanoi de, ﬂ?eu @’m%'}}%ﬁ' D10 d Wtatﬁ“%maoc@ps §d? &CEEP §& even @ coating.

2- hydr oxy eﬁﬂﬁﬁiﬁé’é bhnat@uds setbb %ﬁﬁﬁ} veg 18t SolymHe Sy tuftB! ﬁﬁi" Sohbinkao& e,

ni coti nat e, napht hal ene sail:or:tate, oxal ate, paltni t oat e, pecti nat e,

per sul f at dheﬁoﬁ hﬂm@cmnggﬂt)’@p,tthmémeq@l etehmay bp @Dallltﬁitf@ a sFlagiprliclencss gadti that e,

Sl  hnat & . UhdBbc oA oe Cean b BLBe eott i oBAT SiosDr bELUAOR sbont

used a9 quamﬂugésrtgssagergtgﬂgb@hugend hover al kyI hal i des (rret hyl, .ethyl,
propyl, and butyl chlorides, brom des and iodides); dialkyl sul fat es

(di met hyl Ayhg‘édMyémm%@%rﬁi “rﬁﬁﬂu&& [R,we!ffe%ﬁbé atn88t ik QRgr ©h@ifihe ABd h@eEnt that

(decyl, Iauéf/ ristyl and stearyl chlorides, bronides and iodides);
aryl al kyI Wil priwd bd:enyl]iclalndutrm@e@le@ﬂﬁ@qt omrr@mqmeg)m@@arrﬂ% IF%eeX%ﬁspFSes

addi 1 on é%%w%éﬁw"ﬁ AamiE 4B ReOD RESHRL il SRRTALAR SaRE fom

hydr obr o gam@iall to ShdabY, ii€ stagild beamdeﬁmpﬁhatr ncmacnﬁll}aeffeam harosuganioe the
acids as oxalic aC|d mal ei e acid, succinic acid, and citric acid.. Basic

addi t i28n Salamgng and ahigerabie Wil &pEh dESPRRLY:u Idlﬁ‘?‘m& tirdagk qhpnjcssantel aming

and purifi i 0; n 0 r h Il e

base such %g& tﬁ&nﬁhdé girél)%e%ldg%f tt;’cl)tﬁlgl'[tiﬂe% glﬁli g%mcar %ona? gra&? ‘Ebﬂis“&antrd ng%e%% rélgéljl y

accept abl &mnwetrado acﬂ&tdt @hyﬁblo\gdchh aﬁatmeimlar ﬁmaﬁasnsorgarmtnthmallryaafgepnseamdatr 9f or
tertiary; ﬁm ne. Pharmaceuti gccepeﬁl | e.salts include, a{g{arle noélhe

linited tdheaafirgndanisas SGFF Sﬁ’r 1s CESIN SPRAI FOnRCESVE ROAEE SV AUEHF as

Lithiwn, - sedhunge RASH UMubRIE H{Whenafw%e g aaﬁﬁuaw%a%aata aaaant be

li ke, 15 and nontoxi c quaternary amonia and anm ne cations i ncluding

anmoni3dm etugtrreahﬁteh';dletrfnnﬁ]esﬁmuthﬂbndlsappiymam Aihusy Witk dryd mamoral oy require

di met hyl ammoni.u gzl ammnl tr |1et hg h ‘%ﬁe di etthyl ar m10n| un‘%11

and ei hyl & P#HE F‘{J BRHERSD @W@?asr SHPSAATRP Rl 2RO

useful for the formation of base addition sal ts | ncl ude et hyl enedi am ne,

et hanol am ne, di et hanol am ne, piperidine, piperazine, and the 20 As used

herein,ter"glyconuttational"™ or "glyeonuttienf' refer to conpl ex

car bohydrates or sacchm des or sinple sugars that are synthesized in nature

and are necessary for the biochem cal synthesis of various classes of

comuni cation and signal nolecules that nmay be free in interstitial



25 cytokines, growth factors, etc.), or constitute the nol ecul ar
configuration conprising loci of hia.thly specific nolecular activity of
cell nmenbranes (i.e., receptor sites, ion transport channels, antigenic
identification, and the like). As used herein the term"isolated" refers to
an organi c nol ecule or group of simlar nblecules that have been subjected
to fractionation to renove various other conmponents 30 and that retain
subst ant i ainby rdqusre giaateseatifil dﬁ@ﬁi‘e?df VA@HiiN dnd- mMRRI el {8 erent defined
"substantially purified" is used, this designation w Iﬁ) refer to a

conposi ti ofP¥HRwhi ch the active formof the nutrients of the conposition
constitute about 10% 20% 30% 40% 50% 60% 70% 80% 90% 95% or nore
of the totéb used detdimsthen“dtioxthntiosifeisoto. anyn rsdewile dbasddlg ac tpreveenfsotia

of the nutri.ﬁqt eg: n. not be succes fullly r enmov,ed frogyits nor,mah, ?el_l | ar
mlieu wt HOUEO% et PHEARY'S BEef Al§Pulg n Anbexidanty ach ¥ steayenging haloficalik es
advant age iafpoktast teaeRle REYIIRAIEH other fl8HRXEBkn %Pé&é&{e?g.,t e2dahiyerubg,

hi ghest quality and quantity of active, nutritional conpounds. However, in
some easesfCHYbaPaAed, ipsreioniteiee darse liapl)t heeveating @fygpn ordss] Mgrmoation; or

"isolation ffecti. ess of the conmpound .and the ovetall cost and

i npact on ”ﬁaﬁ%ﬁgc ?11%/1 ? rcgﬁ‘?reer{ﬁ%{g rt‘hlehgreeé IEar(fl‘faZ & E%r JEIFUXP (OFY$RWFHICS dO taﬁgﬁs fegetyve
possi bl e tspediexi mhagodifente fafe Gehmangsdviabd i e0oPORES: Wi | 18idt (1ihBshifa s
tinme bei nques onsi bl e stewards of the environnent, In the case of plants,
e.g,, nati r%’lgah%,anaomaaﬁ% enguéd atwoupelipaphabas medhydrephitiple anGesidants.
cultung a 1 LITH IR LY M 7 he | npa . p i.0n _ of ants
Tot hat 0 parcad Ehe Bpe el ol BRERY. BpidlTotLBSHROLSTnd Rt
i nvent i on.zeAsanttsedB-hgpeixanthiméydopens o @inytendiahd iBtdaedtahe), whichphyloomat i got "
refer to natur.all i zed nol ec(ugl es found_ only in plants that are

th
produced tE'p B][deg‘frg %@lﬁawogh%h 8 Wﬁl’é‘ﬁn@r ?é%hﬁg?;rfﬁ'?qcpphﬁﬁ%/@nd 6-
anti oxi danbeophtRe), WaHIF ate ReaANENEShe 3R B 1 BHR: Mﬂ&&ﬁ@nt,%}ih&idgﬁfﬁ.,

These nol ecul'es, supplied through dietary supplenentation, are foun
mat ure 15 ‘plaaw A, rituigliesd retingl arkmitate); ambfat-eolubk rdyrihenslegelgc qatrsetan dutin,

fruithag ti . SUr, ndi ng- t he see Lo mai:nma mtissues,. these .
nol ecE?es ,ahaﬁfgeﬁﬁg g‘pp Xl%glé’ ??Sn(?qf THEOH 8‘%?0,’“@%3 %{{ﬁ?g]’}unarf} [P[OI? rlr’in}'f%tot ecorbic

bi ochem staclyl, andmitsnokidiped afesimp Nydshedrogiyoitic tRRl, € allcUhdl AAKC KO- 088kl GBARNT .
As used he‘r?i nthe terng "plant-derived", "plant powders", "plant extract"
" dehydr at e8SWOIBY akilirEBiR etlbumin, g yigEaed apll aweteeselnblet solypherpls, hevdbalas

extract” aggavsed. hiehsiargeab! [ e to ] ! £ e
produced in SI ant’ ;pi sgues a’ng tr%%erc@lg%f %’gfcgbft%/ieneéﬁ?a&%?#%&glln?? %ﬁrﬂ&&n’}e@ﬁ%dby
i sol ati ngmambresasst. a part of the plant away fromits natural state, e.g.,
by replaying water (e.g., extracting the juice andlor pulp), extracting one

or no2@ cowmposathtsinCiienteral hoceprbihani 6ffheyrutddney Rakéd/to d¥cShZ®o& salts that

ot herwi se se a@’%‘%ei ng the fonponent_s using 25 pol ar, non-polar, mneral,

pet r ol eunft "os heSsPRBAT sound faedisal fudeent suipbledaieingpn pe meihi the dissues
heal th or orhhgkAPeM Iy @CShniMhisYwi ' ki i | [t he
pi ant wil IO_ depend en the nat Errsémgg&tﬁﬁiélagéc?‘?}{lléel&ég{erﬁ%&%é%ggﬂﬁ%e?gﬁﬁ%o%ngm

i nsol ubl elikeiaséiaty eonamdnsuinge Wikea resosible berefithick dewonposiptibdan s{le. ge well-

denaturation b eat H, oxygen, light, etc). Plant exfracts also include
dehydr at et B At rﬁ??a?%ﬁ%glesg-i i S@@%‘?{g. i Baric hrearatiosl Pertad (0> g0
conceps r apértiohe iliostaed alotein $9! refiSercB) LAE nithyaH 11Rparl € dRrin MORL ﬁﬁ%r Fgfatio
agents can be toxic, estﬁgm all'y when concentrated, but are generally safe
when uti | Ppb@uiificativa; of thercemponails pbHed invantiner of sepawédy dydrepatinlg i dias tasc a
fol k madhﬁfcﬂ@lll \Jit%ra stuﬂ?ibltero?géng@ Qct:id.o &{eg}eggﬁgt?veaa%gd g&(ﬁtrlr(l))r'{ Isa?tg iggluge? _%t Qree%lOE h,
limited to acetate, adipate, alginate, citrate, aspartate, benzoate, benzene sulfonate,
bisulfate, butyrate, camphorate, camphor sulfonate, digluconate, glycerophosphate,
30 hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethansulfonate (isothionate), lactate, maleate, methane sulfonate, nicotinate, 2-

naphthalene sulfonate, oxalate, palmitoate, pectinate, persulfate, 3-phenylpropionate,

picrate, pivalate, propionate, succinate, tartrate, thiocyanate, phosphate, glutamate,



10 The carbohydrates included- in the dietary supplenment of the invention
are available froma wde variety of natural and synthetic sources such as
shrubs, trees, plants, yeasts, fungi, nolds, guns, resins, starch and
cellul ose derivatives and natural inucin sources. Specifically, sonme of the
nat ural sources include: (a) shrub or treE)e exudat es whi ch contai n acaci a,
karaya, tragacanth, or ghatti; (b) marine guns which include agar, algin,
or earrageenam (c) seed gu whi ch i ncl ude guar, |ocust bean, or psyl]ium
(d) plant BEPSeYE R E e CORORRA apédpeangpt a%say}pi%se %}@Wﬁﬁ%@@?f*@@}ng
starch andgcehd Wesee 48dd YQhh¥iesis s GREROXYIREP ISR IHaHHGS Bmethyl, ethyl
et hyl eel | u%lg)s%, %y??%gyprgpyl Xt?r@tlﬂgggg?ﬁtlsose, rre%f]céﬁﬁﬂaose, &g;a(i gi’zeecy’
cel | ul ose; prapgl, randrmisi/labhlgrides, Wiromides omtdaiodidie) t didks] selfdex dditdedmy], Hoteder

it should be recogni,zed.that the conpositi of .the jnvention s not

|t ended tGOHET 401 (BB, S RSBl et RRAFC KOG [BBRoctypw” and steary
car bohydr akisr@lsenRhtiddsHad iodided)SEY1NEN %hﬁqlest(B&zsfﬁﬁxﬂﬁpﬁéﬂ@tth?I BlonYillkd #h theand
"natural. mneral ™ refer to vitamns and mnerals derived from and to the
ext ent poskkel Examples aff neids itmt naasbaempbiyed|tarfoon pbgumacahiésallyt agceptableiagid
which they are found i.n.a natural .state;, e 9., Incl.ude i th.other .
it 1 ent o a8 gt TR gtk Petia i Bt Rt e i SIS, pleigic
not avai |l addi® dnflQPRospHokid@kidcCand sudRioRSan®d adilidey edasic &éidﬁﬁ{aﬂei@ﬁcid, plceitic acid,
Exanpl es of -natural vitam ns and mnerals are those that are grown in

pl ant s andanst ¢itic @@l Basinapddiivncals can elsoibearepasedhiusii daring giej inad dsAginn
celluliar s 2 | I r in
cul turlg na%/r{dgg“nf%gﬁ?l} !)e:%ntuﬁer)(%ug t%Brrngé‘glﬁ(ﬁsgﬁ&!rkgsg g Il%%rg‘r@ ﬂ:;!lesgl}e@lyl & %%%ﬁlﬁglagﬁéon
or by expasuiexitle @tidnaierorXcaibdtate of & phamerbatiaély tabeepidl el etaroatioh $r ofith

vitamns and mpnerals in the plant or cell. These plants or cells are@iﬂg?nn
har vest ed AWRORROT AR QUEHNC PUMEEHSRRONGATH R tGFrY AMHE: JThargreeubisally Aegp

the pl ant s §Qfindisd, Wu fe g@liﬁ{i@:a%} catfONE Bhdelbn MBI MeBNTEr SXEACLd B metals

procedures may be rnvolved in separating the natural vitamns or natural

m neral s fsughat fighipinantdiom, pefabsiwoycaeipn, hegpeveessidmjursineps satseandi the fikd, as

much qé possi ble to maintain the 25natur vitamns.or natural mnerals in
ra

as natdral® sEYYRKIg s PESETI BV e, RS U ed™Her BH° t RS, HPG@Q%hWéum’i s
used i nt erighang@abiimmiid, t b&rab&zlmnﬁaéﬁﬁﬁb arphABylamnidRits 2 C gddthf@mmonium,
."oligesaccharide" and "sugar" the definitions of which are well known to
t hose ski |trapthdarnmeniym, tsicthyianyepydmt Eetbiemmeniym, And rdudamaieaivm among

conpositia f - ] -0 e ] i . at :

ror 6. essentiar byl ReRLE M EIERY  hPTntiAfioR of tERShdHEN Blle |
in the forinvlofle ratiydenediniige,- ethamdaminep aligtbawtdnaine dpieriding, pigeraongosid then
cont ai_ni ngl, gumtragacarith and guar gumw || be- considered as containing
gal actfr orifec aci d, sialic acid, nannose and gal actose. 11 Therefore, by
controlli g‘%the amount of particular guns in a given dietary supplement,
one can coht reéedt heckpoliat tomst helycenpetenale eacelyapreasni’ nTefie @i complex
suppl enent char,] . -l avention i e..as
rono- - onrabRRACOEbERRIR bShRlEhAT G hic i Bired B HRhME St are

i nvent i on measssagnfoaithe bivehsadmhayntieds iofi vialieus clamsee nérdoonmadicgainnedd signal
and/ or pol ric forms. Far a list of kpown _natural sources for the . .
Sacchar | dGBOISHHCE fmanéggsee_ﬁil ghgetindistuigp ] ds, acpye gh‘felhfﬁquih QEIBiRgon

1) 32093072740 c%t@ﬁin%xegawapféct&gseté.?}qgrd%ﬁgtﬁﬁ{%dthe %(ﬁédﬁli}%oﬁlﬁfgﬁfﬁﬁﬁecongﬁsﬁl%ne
embodi ments, the active agents of the present invention nay be prepared for
del i very ilaciaofrbiitfy ededtic dedlagdar relives of foolmnefbranex diph eccaphensitdse iagent
Is acid transport channels, antigenic identification, and the like).

As used herein the term “isolated” refers to an organic molecule or group of similar
molecules that have been subjected to fractionation to remove various other components
30  and that retain substantially its expressed biological activity. Where the term “substantially
purified” is used, this designation will refer to a composition in which the active form of the
nutrients of the composition constitute about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,

90%, 95% or more of the total molecules in the composition. In some cases the active form



10 sensitive, the agent nmay be delivered with an cartel-lc coating to reach
the intestinal tract before release. As used herein, the terns 'nodified
rel ease,” "extended rel ease" and "controll ed rel ease" descri be one or nore
rel ease profiles to effect delivery of a nutritionifily effective anount of
a nutrient over an extended period of tinB, defined herein as being between
about 60 m nutes and about 2, 4, 6, 8 or nore hours using the fornulation
15 of the pf d&envirient eat honbe Mbdlietifeltl raheagefromyitahsndeccdsti Redeu without
functi onal I%%lsn -4 he.rx%l eﬁlséﬁ()f over 80 to, 90 Eer cent (%9 of the nutrient
after abouf BO i HUFEL YN bt preset ingentinn talespdgantage ef thetnsal elvemsmenty
al so be evdl tad egdeypsRiH1OGo L r it am: Jral . mnerals..
available to the user r ega(?jldeb?gefggﬁéu%{ggﬁéet,@é%%zgﬁ% dglgltgtl%\}/'e%f ?ﬁ%yengyﬁ'}tmggl
absor bed b§oHRAIEH HeWeviain suse nods & bebincelseabievelbbageer tictlMa] BBYrdEssing

desi gneg r iJy:by, one of 20 skill_in art as disclosed herein to achieve
del i ve% tgla glg{ﬂﬁﬁﬁé?geng FCtH’r?Beﬁsa‘?i]gtBe iCH{n@QPlPCﬁé%@ theyovspl), cofieand ipiact on the

i nt esti ne, emuirohmenn! yThdhekilRaggtikat &8l ReoxfePeRd NY; i ;8,0
coating rra%geri_al s and/ or coating thi cknesg?gExgﬁn%I gglsg}?&?rlgg]?? %g%%loﬁzse E at
can be naatedEeRese of Gy comapndwhyle at thrasdnte simienodingl esspensible sehvang@i potche
types or ¢ i t.onr of .S ides in the |ong-chain pol ysacchari des,
chenical |y nogiﬁ-}frl§i|ltﬁgln(€c})lre g%%%?g {ﬁ%o%gcﬁ’é‘ e W 8 8 ngfs alse hgi Haininadhe
sacehar i dewith éhglocalacdtuyt ahd @oinminyEte | MmiRetthe ithfRI oM Broduction of plants
pol ysalﬁ)chatilltde Sﬂ_‘%l ng.the | ong-chain pol ysacchari des, polynerizing |onger
| ong- ¢ E)(_-}Pélgg% é.’ru%ml,al s@nendp ipodasedbion ase with ths probent irentord | onger
| ong-chain $ol yaaceh,ari d. es, seE%g ating the long-chain polysaccharides by,
e.g., el ect ops abSTeR, thpl ermspi dhyteiutatienal’l usi GphyteizeesXcldisi an naturally
chr omat 0gr SRMEsi i fAatd the |ike.. Extended. rel ease 30 i

fornul ati osﬁs n%i%gl%%#g%egrfggg%ﬁgﬂldgl pﬁ%‘tfs ﬁgatsaae PRfUCPL R BEdest dhe plaghpicelhed
at sone gefetaiulienpr pdinatiibhevd astdxidimt, fred-RRlida0WBTveh restd ﬁﬁ?&é rE.(c%i’}utl@{te
di st al toat{)ai%\/\%ch \/\/Oféld1 have been acconplished if There had been no
modi fi ed rEI"E&%e B9FBY EFV ShsSUPPiebthaughnfigans supptereoiivsi tiedend or nmakeng

usefuhe fonas td&i I t:l r r.ibed I..n one or re. of .
Lhe TolT on e e o e i e (R Bl Y S Biags®

Foni s 2nd SEt t iloanqmoaén tiRemwsntcen wlRhdssmadentsuppliedSe encess, &étdtiedin
(Mack Publ,i,shi ny, Easton, Pa., 1985): Advances in Pharmaceuti cal
Sci ences Bgﬁzgg%acﬁgg%%a’od% IO, o P ERESEY - E%fg_l?h}'f@é%y; ind¥ih cesblulan micro-

Phar maceuthaabnnsait.ences Vol 7. (David Ganderton, Trevor Jones, Janes
McChitty, M., 1995); Aqueous Polyneric Coatings for Pharnmaceutical Dosage
Forms ( Dr agsusadchetdie, RBakrme ePlahtalivea eagss . 8S « mes., MG ni t
Ed., %@89)' Phar maceut i cal Pairdti culnat e ’Cg@%?te?(??&éfﬁér %léﬁ:[%}l% acipgﬁ%glfa}%‘hs:
Dr ugsZ@nd PleRE P@Hdatrac dehydeaibd Sng nstessis™yehd Bilerball edimciRokd and, infbchiabgeably
1993); Dryg.keliv the .Gastroi ntestinal Tract (ElLlis Honvood Books in
the Biol ogic gﬁ? t‘lédﬁﬁ%%‘glgfm%esr ic%gt 1R PW&F?FL%GW&]&F“@?@EM@F 64ybe gbtaigedifony
S. S. DavblntsGriheebsy Mblasiap,at st ) paodtens PRal IRgeHbiC dt
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30The conpositions descri bed herein, nanely, a standardi zed source of

pl ant-derived mnerals, one or nore natural vitam ns or provitam ns and one
or nore plant extracts, may

ai n



be adm nistered in the formof |iposone delivery systens, e.g., snal

uni |l anel l ar vesicles, large unilarnallar vesicles, and nultilanellar
vesi cl es, whether charged or uncharged. Liposonies nay include one or
nore: phosp(e .g., cholesterol), stearylam ne and/or phosphati dyl choli nes,
m xtures thereof, and the like. The sta?gardized source of plant-derived
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conpr essedat aRbEhSreiBtd tdraR! ‘@lhafirANdt-LEAS Whe S naRyal e id¥enu et t6 &tta@sns and
i nmedi at e-r el ease, m xed-rel ease or sustai ned-rel ease fornulations to

provi de - fonezals éq@@ddrom,ear@etg shogxtens doedl e srprigfoided an,mettate gingHar or sgeizalepty
h l. t t
ool sas st 8 S2P Y AP AR, IR B ABR AL S &) WERE St fue gl

unpleasant tas Fom T he &t Mos
coati ng nayorballysesheiabedowviiii e vaemac bi wendhlsamit ‘(hgt aitel 1001 availatde drom sehetic

gastroi ntesti nal 25tract For or adm nistration in a |liquid dosage.form
the oral leE?QmB%)ﬁ’b’%S‘H?Fﬁ % ARyt BgaEléﬁfbl RAFS o netraloyitaming, f“b@ﬁrgl att those

phar rraceut%g@éég% np es A tCaddnG f/r Gl 98t c%HEéhtr%ﬁe GthRReand %M&%rsqh orWBLEY

and the i suitable 't quid dosage forms include solutions or
suspensi onslliutar waearzes.p Far oeenenle, loaikdponaciplents abdl evémedisarowoiin sylterk eydies

or other o ve i ncl g_est.ers IS|on ups
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ef fervescent granules.  Such |iquid dosage fornms may contain, for
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agents, di $ g? B%(f ffo%&'etﬁé %ﬂ%ﬁ? fof 'Hs8 'ﬂ%? tRe p?&%npg{\;ehﬂgn oAt S(gﬂlé( tettdtion

t her eof ;
procedures may be involved in separating the natural vitamins or natural minerals from the

plant or cell source, the processing steps are limited as much as possible to maintain the

25  natural vitamins or natural minerals in as natural a state as possible.

As used herein, the term “carbohydrate” is used interchangeably with the terms
“saccharide,” “polysaccharide,” “oligosaccharide” and “sugar” the definitions of which are
well known to those skilled in the art of carbohydrate chemistry. Although the
compositions of the invention are intended to include at least two or more essential
30  saccharides, it should be noted that the saccharides can be in the form of mono-, oligo-
and/or polysaccharides, e.g., a composition containing gum tragacanth and guar gum will

be. considered as containing galacturonic acid, sialic acid, mannose and galactose.



Li quid dosage fornms for oral adm nistration may al so i nclude col oring and
-flavoring agents that increase patient acceptance and therefore conpliance
with a dosing reginmen. In general, water, a suitable oil, saline, aqueous
dextrose (e.g,, glucose, |actose and rel ated sugar solutions) and glycols
(e.g., propylene glycol or polyethylene glycols) my be used as suitable
carriers for parenteral solutions. Solutions for parenteral adm nistration
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procedures so that the dosage unit was 100:500 m|lligrans of active
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The granul ates_are _then conbined with the active ingredient, drug a
sal t t her &sReragayaidehle dnle weattisangless of iblakagsagantstiardnappevenrvalabyorbed

sweet ener A : ri ts, lnyectable solutiqgn.. A .parenteral
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adm nistration so that ea
long-chain polysaccharides include, e.g., changing the types or composition of saccharides
in the long-chain polysaccharides, chemically modifying (organically or chemically) the
25 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 polysaccharides,
separating the long-chain polysaccharides by, e.g., electroporation, FPLC, HPLC, size-
exclusion, size-exclusion chromatography, precipitation and the like. Extended release
30  formulations may be prepared and delivered so that release is accomplished at some

generally predictable location in the lower intestinal tract more distal to that which would

have been accomplished if there had been no modified release alterations.



contain 100 nig of finely divided active ingtedient, 200 ng of sodi um

car boxynei hyl cellulose, 5 ng of sodium benzoate, 1,0 g of sorbitol
solution, U S.P" and 0.025 nil of 10vanillin. For mni-tablets, the active
ingredient is conpressed into a hardness in the range 6 to 12 Kp, The
hardness of the final tablets is infl uengsd by the linear :roller
conpaction strength used in preparing the“granul ates, which are influenced
by the particle size of, e.g., the nonosodi um hydrogen carbonate and sodi um
hydr ogen chedboisaee andepmpnpsiions fop anaking vsefir dasage; forgs|ysigaihe psesent invention
conpacti on_st of ut o] . .
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vi tam ns onhcg@ponitdddiareia byrefeonec.or nmore plant 16 extracts. Such tuts may
further include, if desired, one or nore of various conventional

phar mageutfgalkattble, BRMGRANRESNs SHEB pa&enf @V e@iATRhEbe GRMRE M Sablét! ITablees O
nor e pharnaceut i cafl y acceptabl e caniers, additional containers, etc., as
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are noly exgludedusitallyPntedtiblheYerfi@at BERENhcbiE Rengf iabdr, AfartllSsucrose,
i nvention from being realized. 10Tablets may contain suifabl & bi nders,

| ubri cant sgluctisbuentizyl délbilesee grapniesigmageatats, dishlsiinngphosphate, calcium sulfate,

mannitol, sorbitol, mixtures thereof, and the like. Suitable binders for use with the present

invention include: starch, gelatin, natural sugars (e.g., glucose or beta-lactose), corn
sweeteners, natural and synthetic gums (e.g., acacia, tragacanth or sodium alginate),
25  carboxymethylcellulose, polyethylene glycol, waxes, and the like. Lubricants for use with
the invention may include: sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride, dicalcium phosphate, and mixtures thereof, and
the like. Disintegrators may include: starch, methyl cellulose, agar, bentonite, xanthaﬁ

gum, mixtures thereof, and the like.

30 The compositions described herein, namely, a standardized source of plant-derived
minerals, one or more natural vitamins or provitamins and one or more plant extracts, may
be administered in the form of liposome delivery systems, e.g., small unilamellar vesicles,

large unilamallar vesicles, and multilamellar vesicles, whether charged or uncharged.



agents, -flavoring agents, flowinducing agents, and nelting agents.
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that i nclqﬁggé s il}(%nsEﬁ?{leﬁ%t(}fgﬂ’émggr ﬁﬁ?@d@%ﬁﬁﬁ@ féﬁnbllédﬁﬂ%ﬁpﬁtﬂiosswg
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i nt epP uptselyepisi arclpding hestesh.e venltshondayyfupk | @wieligirgesusbaaidmn sbhmtiphoduwaera

net al - enr,j aedl i tissue. bi om ass. tal -contai ni ng edi bl e
plant ti gg%ﬁgfg%g‘géoggﬁg?eg ﬁg Oan-gﬁ“Fla/gac.ent granu%% and e?fervescent S%)reparations

reconstituted from effervescent granules. Such liquid dosage forms may contain, for



in well-designed conbinations with the other nutritional and phytodi em ci al
technol ogies detailed in. this disclosure, it appears possible that

pl ant -derived m neral technoidgies provide superior results for human

heal th when , adm ni stered sinultaneously with other ingredients including
pl ant phenol i c conpounds, pol yphenols, nalvsacehnrides. and 30car ot enoi ds,
in various nutritional product formdati A.s. Use of the interactions
between, vitamns,- mnerals and phytochenic-als to nodul ate absorption and
bi oavai | ab#¥annfe,ctiitablespbenis, PRRgEaiteds, emulstiog asantsi ssppading aestdiluents, 18

oY ohe Sl BRSO 0 AASLAL AP GR R Doy, Cremeui o

effects on y an ogrca ate o > nutrients.
These interactjons can be conirolled t.o prodyce. novel and co rci.al

super i of  nAdEid Fher P qa e ARG b oPOHr aBPnep ATy g ogents
sust ai ned el ea$&is6 ikt 8Edelah6s and NBeRIS SWmpIRKENHAh hagoRee RediReRgNized
that to optimally cntrol these interactions, one nmust analyze 1 nformation

about ot eganiced], Wateer astitabies otlhsalinen pqueos debosteEre. palycowh davhesgl andagthted

choost ng g sparo Rt Rt PER@STr, AR Raf g oT Ry Pldrofee ehRRERALG ver¥atin

are real i zaghabRn@khek bparch@fdl lifinder Sulit@hsi Hr tephlaadmexdtfafieh Snclude
cont ai ni ng phyt ochem cal agents naﬁ 10 be standardi zed to ensure that the

predi ct ed gegradlyspreeer salehlaseltgidhoiactive inguedien. avitebls sabidizigeagsalsi and fh
ont _. cxa i.Clal Al i e !
U tan o1 Rckuty BoPRRRL Ghe AribElaBabL RIGRESHEEH, SRR RaBR ife.
and E.10 t selsormenbicaddtditestions ot hatoAbimativigraae gatabls vebilizsingdgeatse dlisicy
with the admnistration of a water soluple 15 vitam.n, vitam.p C_ and a fat
sol ubl e vi Wls ity Falind spdivgy Bha e way e o dgid Rﬂrinffﬁésea"é%ﬁ% iIBﬁH%POB»ot h
vi tam ns andonesil Ladibd SHS ajmadid eyaksa@biths Vidampg | Ron-asne, Te
overal | rggﬂft IS fﬁa€ Aloeééel ingr es %helabggrptigﬁ pré??le o# bo}ﬂg
vi tani ns Ocandkeniuet dloride2008thyl-Anot prepyl-perebart ashorh ehiweutanol.  Suitable
phyl ocher nﬁh%%ac?e‘?lgcgl géjr}ire}seglte Idgs\é%lb\e/c? Sint %m?r?gttglgg r’ﬂhsag*llngl:c:eutical Sciences, Mack

15  Publishing Company, a standard reference text in this field, relevant portions incorporated

herein by reference.

Capsules. Capsules may be prepared by filling standard two-piece hard gelatin capsules
each with 1 to 1000 milligrams of powdered active ingredient, 0.5 to 150 milligrams of

lactose, 0.1 to 500 milligrams of cellulose and 0.1 to 60 milligrams magnesium stearate.

20  Soft Gelatin Capsules. A mixture of active ingredient is dissolved in a digestible oil such as
soybean oil, cottonseed oil, or olive oil, and the like.' The active ingredient‘ is prepared and
injected by using a positive displacement pump into gelatin to form soft gelatin capsules
containing, e.g., 100-500 milligrams of the active ingredient. The capsules are washed and

dried.

25  Tablets. A large number of tablets are prepared by conventional procedures so that the
dosage unit was 100-500 milligrams of active ingredient, 0.2 milligrams of colloidal silicon
dioxide, 5 milligrams of magnesium stearate, 50-275 milligrams of microcrystélline
cellulose, 11 milligrams of starch and 98.8 milligrams of lactose. Appropriate coatings may

be applied to increase palatability or delay absorption.

30 To provide an effervescent tablet appropriate amounts of, e.g., monosodium citrate and
sodium bicarbonate, are blended together and then roller compacted, in the absence of

water, to form flakes that are then crushed to give granulates. The granulates are then



20 rel ationship that plant phenolic ingredients have on the absorption of
non- hene iron. Plant phenolic conpounds such as tannins and ot her

pol yphenoi s decrease the intestinal absorption of iron. This antagonistic
relationship is generally portrayed in the scientific literature as an
undesirabl e effect of certain foods contdbning plant phenolic ingredients
to block iron absorption. Lopez and Martos (2004) and Rottea, et al.
(2003) . Whédrebinb veifl ag0RitEel ing@ldi@e diug RRPS ACEhARACEBhIkBR Wading or
undesirabl e_effect of certain foods containing plant phenolic ingr egllngn?s
to bl ock iFomes8s¥s ard ertionally; §W¢@@@gsaiﬂz:wrsmegé¢bﬁomw the effect can be
harnessed in a positive way, that is, by using the right types and

concent r at Jgnskabis splatigp hek tpetesterelocaimmaitionesuithbler for iadminfstriti @nbRigepassisol y
other mn reb r ing .a natural, extended-rel ease m neral )
suppl en”enteﬁr%%ﬁ({l E%eﬁ§ﬁb§%t&y ‘g?%’ﬁﬁl cgye i th‘?ﬁ)’éléFd Wtee Aad dtRdewidht

i nteracti ang., xgnbhobuppkeolugieirepyibas GRA& | BEi ; us
| upul us L. % )s(?i nul,atgjsa t he ﬁ)t ake o%%%t??ﬁe Sl h?@e{s}}ﬁ@ﬂ;{o&y?(ﬁﬂa@@%’%&%@%
rats. RadcoPitim ghlogde agbgenlzedysingke st ibrafileatioous case of 19 pl ant

phenol i es decr easi ngnt he absorption of iron, in the case of xantholitinol,
t he i nt er adSPeial Anpraetusplepmision is pogpatmidfoaotdl aldiinistiefi @asetat bahuphake
of anot herCOH% nnerlﬁg rp}ut?}gntl éi.oﬁ]iene. .These gbservations_not only
denonst r at S Fhat “pHYE SEhERTE A1Videh&ctire ingredige i20AsmeAf prdinst frrhosimetvd or
negative idllgikgnt ndoARSRIRI bR oatBUT 0l § ot REIBoF 5B Son L & FATRG Y 55 nPlor
phyt eeBem cal s, plant phenolics, can have opposite e??ects depending on the
mi ner a iﬁ’aa{l]é’éti on. The present invention takes advantage of this

di chotony for the first tinme to provide targeted, controlled uptake of
certain nifieemainstablats dhoactiveeingrddimne isacermrssati tiltosp aaidhies Qatpeundss fd om

t he sel ect our A different, t of phytochem ci al . -m neral
nutrient ilﬁgeﬂéegﬁ%rgﬁes&? ggﬁesﬁ\}ﬁlgﬁblﬁtls é%’tnﬂi‘ﬁg 1RysthE E]Fi‘ﬁ?‘i T9dlsr couapaetipn siength
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sul fated, show selective binding and rel ease characteristics wth cértarn
i ons, i nclMARCRYIPENEYdrpgan earbonaipend sadivfrohydrogem caibneatal Fart sihalieo partirie

exa of; thi.g:d . i IS 1 t he sel ect,ive bindin
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the green i calaris. Tretyia, et 15 al. (,1996). The,

sel ecti ve%ﬁ%%@%ﬁ? glgsé]gga b?eé?léeag{aes%]ft Y GIEPE MR CPmpie Wiﬂ'é% ipachiings| ent
formul ati o, DpiteheStase PiteMalNy. abopObysagehalr itdlegaddinet iPNiBRvAR b&Bons
exchange matrices ﬁre,of particular use with the present 1nvention. The

present | HFBM PRI hersin by sxfershce: hBripBrogeensipablergummpdeledrg syston isftaught
certai n corhhiati " - Pk ' . yitamns and m neral s and
their net hodh%?.tggglr%(s:%mfl r(l)vre% %]F%%O?@ﬁ%ﬂyﬁﬁéeg%Péls&eyd&%ha'e%%smrﬁseﬁm C]iuﬁ‘?saﬂﬁl
desi rb| eadiveeiigssdiauchinsisednhisinci glyceiyiatedlgensie andiMVeavaidabi! hda¥ing an
char act ergsutei CS éllf | heéfnutlri ents. Increasing absorption of vitam ns "by
usi ng pl aft ~der © élao’brff nei {8 8B 48 Po? itHRPHRIIre GRfl UGatd Bme ficient to
el i m nat i @movesbiniof tith Bbatife cORRAUIIR: ﬁﬂﬂ?al'agﬁécﬁﬁ%glu%iﬁﬁ. RS ALRL { gﬁen%élts

nutrients and/or drugs. In one study, plant-derive enol1c conp

such as 7BUghi beesdaih, bee gelgaired dume chishepfircanet(EQ@E)er. clFatysiplarandsed

quereeti e to_increase.the absorption of a nodel drug,

al pha- naﬁoﬁ%]ﬁ},éﬁgg gjgé)?gﬁ\ggn% SRV AR ttﬁg Sl s ENGRIPHTBRY | Y&l the

gl ucuroni atmtpaitionMantinaciiods tMEBE th, (A008hiteh B:RB0PAR Mo B/sdd\BRILRG! 100"
red and ite \vi ries on the absorption of cationic organic nolecul es was
st udi ed. claesluily Selslppiaoriaens maerpprediherein Whieflrenee.r Beteflyna gelatin-free

pl ant - deréu!ﬁ%ﬁy%ﬁ%libn%sﬁ%r@é?ﬁ%nétﬁn and carrageenan, which provides a firm, resilient,

gelatin-like texture in a gelatin-free gummy confection.

Kits. The present invention also includes kits useful, for example, for the treatment of
30  nutritional deficiencies in which one or more containers that include a compositions
composition comprising a therapeutically effective amount of a standardized source of

plant-derived minerals, one or more natural vitamins or provitamins and one or more plant



30 increased the absorption of the tested cationic conpound” MPH-. The

aut hors suggest that that red wine may increase and white w ne nmay decrease
the intestinal absorption of organic cations, which include sonme chugs and
vitam ns such as thiamn and riboflavin. 20 Monteiro, et al. (2005). It is
recogni zed herein that the bioavailability of vitam ns and other nutrients

in a dietary suppl enent may be increasedléy suppression of intestinal

gl ucuroni dation by incorporating plant-derived phenolic conpounds such as,
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netabolites Wete fOllnd to inhibit mammalian 25 gl utathione trinsferases at
| ow concendasagd dpens Kudyk gpmiainarfar KueRateni sujtaldesyolvents,j preperv etiies, eewbdiinged
herein that certain vitamns ich are co f L0Q..di
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by, e.g., foags aptiaidiiycn@tabh fansiataad dbaignigns. Pammvansald/intaesdoas forms
phyl ochem cal agents, pathcuaarly those derived from cal ci f?r oué1 ﬁo %nﬁ}s
such as suPpbeipHadede anaerelengl QhgsmakTalsde malksdthemc FAIBPHD G MIRINE SHRn?
and glz‘écoeiﬁlré(é{i&o%&iv@f)}%{é{e. cgrs of phase If detoxifying enzymes. Phase.
ude

11 detoxifying enznes I'n ath:1one transferases, NA D(P)H: qui none

reduct asesand xide.. hydrol ases. t e . l.
(200 - BaF TG aR g piol B R aR R uiyy pPlom S pho ML Plrenfl £
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suppl ement fornul ations to offset the reported suppreﬂsi on of %httat hi one
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bi oavai | abl e agents to 1 nprove hu N
25  that is, it has been found that these natural vitamin sources have greater nutritional

effectiveness that synthetic counterparts that have been purified away from their natural
environment. Research suggests that at least some of these key nutrients occur at
insufficient levels in many human diets. By synthesizing the various bits of available
scientific data, it appears that it is plausible to formulate novel vitamin, mineral and
30  phytochemical dietary supplements which take advantage of the complex and sometimes
counterintuitive interactions that occur when these ingredients are dosed concurrently.
These formulations have significant and unanticipated advantages for human nutrition,

including enhanced absorption of certain components in the formulation and ingested



Anot her exanpl e of the present invention is the use of conplenentary
interactions of other phase IT detoxifying enzynmes and nutritional -factors
to enhance netabolic effects of dietary supplenment fornulations containing
vitam ns and m nerals. For exanple, DT-diaphorase, a 10 NAD(P)14: qui none
reducta.se enzyne, is critical to maintaiin the active reduced formof the
antioxi dant nutrient CoQ Beyer, et al, (1996) and Beyer, et al.-(1996). As
present ed befotehedpiByi QUSABX , it I - i-nduced
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cells would increase the cell's protection against oxidative stresses.
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i ngredi ents such as zinc, and other vitamn and mneral i ngrediéents
associ at gg wli- 1 h. ' 10D vitam calciym . .
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i nvent i onlefailefl ude thic alippbisitte, dhuipacds mMR6EStHho pliMelcksed andenRRshastde of
enhanced rel.gase and uEtlﬁkf Mutéi ?nts and mnerals in a dietary

suppl enent” YoF AHPES ot Ratori Hetargeel Gnwhet adwinestpredntimybipnepuely it rodhes,
one or Maf@eMahidl Fclvdiham S KzZe hytochem cal,s
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nutrients; and 3) :nodul ate effects of detoxification, conjugation and
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absorption and bioavailability of nutrients. Physical and chemical interaction between



More particularly, the invention includes econom cal and commercially
feasible formul ati ons for addressing the aforenenti oned needs by

i ncorporation of the selected 25 ingredients into a conveni ent dosage form
in which the necessary interactions of phytochem cals, natural, vitamns
and plant-derived mnerals may be achi ev%g by the sinmultaneous

adm nistration of these ingredients, e, g.”7 in a single dosage form e.g.,
capsules, tablets, mni-tablets, caplets, gelcaps, geltabs, powder, Ii (%}ll,li d
and conbi npititeshentieads eed cerfaie vgrmiresnd mmeezatnumentw@bhwﬂramﬁ@ﬁﬁ@ﬁbp@ e
formul ati al rti.cylar t

| Tke sol | aopant api R Andlon BRibucH Rt nf RAGRNS P REHARES B Bty
chewabl e diogggbildee dogelmdnd! aboir@ngcibilyds@rtibt ChibigitioAflp gabdirD Ngitle hedldihesd
in particular when provided with a natural source of sugar or sugar-Iike
agents. obipaysitgpilite and/onwistaiprddieleasn characteristiesent i nvention is a single
dosage formthat includes an all-natural, dietary supplenent formulation
wi t h a Pl aflte geasentadveriteichas) besoueergnizadttbatdp optitabiyreoninbthssaingrrpetionedone
phyt och. eni cal s, Pl ant -Derived M neral..Source: ..125 mlligra er ul e
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Vitam ns - I - {9 . f.Ql . S
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m neral s, l&e@ture @8 adQmdsdrdble effect of certain foods containing plant phenolic ingredients to
block iron absorption. Lopez and Martos (2004) and Ronca, et al. (2003). While the

25  antagonistic effect is portrayed generally as an undesirable effect of certain foods
containing plant phenolic ingredients to block iron absorption, it is recognized herein that

the effect can be harnessed in a positive way, that is, by using the right types and
concentrations of polyphehols, to slow the absorption of iron and possibly other minerals

thereby creating a natural, extended-release mineral supplement.

30 In yet another example of a phytochemical-mineral nutrient interaction, xanthohumol, a
prenylated chalcone derived from hops (Humulus lupulus L.) stimulates the uptake of

iodine into the thyroid gland of rats. Radovic, et al. (2005). Unlike the previous case of
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20 used to maximize the many desirable effects, such as enhancing the release and

bioavailability characteristics of the nutrients.

Increasing absorption of vitamins by using plant-derived phenolic compounds to inhibit
conjugation and elimination. Certain dietary compounds can increase the absorption of
nutrients and/or drugs. In one study, plant-derived phenolic compounds, such as
25  epicatechin, epigallocatechin galleate (ECGC), chrysin and quercetin, have been shown to
increase the absorption of a model drug, alpha-napthol, by decreasing or eliminating the
process of intestinal glucuronidation. Mizuma and Awazu (2004). In another study the
effect of red and white wines on the absorption of cationic organic molecules was studied.
The results suggested that red wine, which is rich in plant-derived phenolic components,
30 increased the absorption of the tested cationic compound, MPP+ The authors suggest that
that red wine may increase and white wine may decrease the intestinal absorption of

organic cations, which include some drugs and vitamins such as thiamin and riboflavin.
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I ngredi ent 4@gR4#ktion metabolism. Environmental challenges such as air and water pollution, UV

10 radiation and ingestion of xenobiotic chemical substances, including drug therapies, place
strain on the human body’s detoxification and repair mechanisms. The more challenges
that are present simultaneously, the greater the risk of overloading the body’s detoxification
and repair mechanisms. If an individual hasl poor nutritional status, detoxification
mechanisms, including the cytochrome P-450 mixed function oxidases, sulfotransferase,

15  glucuronyl transferase and glutathione transferase, can become impaired. Nutritional
factors, including vitamins that function as cofactors, riboflavin, ascorbic acid, and vitamins
A and E, and minerals, including iron, copper, zinc and magnesium, can increase the
efficiency of detoxification reactions in unique ways that are as yet not fully understood.

Bidlack, et al. (1986).

20 The activity of human cytosolic glutathione S-transferases- (GSTs), which are important
detoxification enzymes, are inhibited by certain antioxidant vitamins including alphal-
tocopherol (synthetic vitamin E), tocopherols (natural vitamin E) and tocotrieneols. van
Haften, et al. (2002) and van Haften, et al. (2003). Additionally retinoid compounds,
including vitamin A and vitamin A metabolites were found to inhibit mammalian

25  glutathione transferases at low concentrations. Kulkarni and Kulkarni (1995). It is further
recognized herein that certain vitamins which are commonly found in dietary supplements,
particularly A and E, can suppress detoxification mechanisms by, e.g., the glutathione S-

transferase mechanisms.

Conversely, certain phytochemical agents, particularly those derived from cruciferous
30 plants such as sulforaphanes and the glucosinolates, and including glucoraphanin and
glucoerucin, are potent inducers of phase II detoxifying enzymés. Phase II detoxifying

enzymes include glutathione transferases, NAD(P)H:quinone reductases,and epoxide
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hydrolases. Basten, et al. (2002), McWalter, et al. (2004), Barillari, et al. (2005) and
Perocco, et al. (2006). Therefore, the present invention includes the use of brassica-derived
phytochemicals in dietary supplement formulations to offset the reported suppression of
glutathione transferases caused by vitamin A and vitamin E compounds. By combining
these compounds it is possible to maximize the nutritional delivery of bioavailable agents to

improve human health.

Another example of the present invention is the use of complementary interactions of other
phase II detoxifying enzymes and nutritional factors to enhance metabolic effects of dietary
supplement formulations containing vitamins and minerals. For example, DT-diaphorase, a
NAD(P)H:quinone reductase enzyme, is critical to maintain the éctive reduced form of the
antioxidant nutrient CoQ. Beyer, et al. (1996) and Beyer, et al. (1996). As presented in the
previous example, this phase IT enzyme can be induced by brassica-derived phytochemicals.
But other nutrients can have substantial complementary effects on this enzyme as well.
Nicotinate (niacin), a B vitamin is the precursor for the enzyme cofactor NAD, which is
critical to the functioning of DT-diaphorase. It has been shown that supplemental amounts
of nicotinate metabolites greatly increase the enzymatic activity of DT-diaphorase. Friedlos,
ot al. (1992). Synthesizing this information, is plausible that formulations containing a
combination of nicotinate and brassica-derived phytochemicals have complementary and
possibly synergistic roles for increasing the amount and activity of DT-diaphorase. This
combined effect could in turn increase the amount of the reduced form of CoQ and possibly
vitamin E within cells. Increasing the levels of reduced CbQ and/or vitamin E in cells

would increase the cell’s protection against oxidative stresses.

The trace mineral nutrient, vanadium, also exhibits protective effects toward the
development of cancer. The mechanism of action of this mineral appears to be at least in

part due to increasing the levels of detoxification enzymes, glutathione S-transferase and

- cytochrome P-450 mixed oxidases. Kanna, et al. (2005). Therefore, the coadministration

of vanadium with brassica-derived phytochemicals and nicotinate could result in desirable
increases in detoxification mechanisms by at least three distinet, possibly synergistic,
activities. In addition to the value inherent in increasing detoxification ability, this novel
combination of vitamin, mineral and phytochemical can potentially offset the suppression
of certain detoxification pathways caused by tocotrieneols, vitamin A and vitamin E,

creating a novel and improved multivitamin supplement.
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Maximizing synergies between minerals and phytochemicals relating to bone health.
Dietary intake of certain phytochemicals in the class known as carotenoids including, beta-
carotene, lycopene, lutein and zeaxanthin, have been correlated positively with increased
bone mineral density. Wattanapenpaiboon, et al. (2003). Furthermore, lycopene and beta-

5  cryptoxanthin, have recently been shown to exhibit anti-osteoporosis effects that are distinct
from those produced by supplementation with calcium and other mineral nutrients that are
normally associated with the reduction of osteoporosis risk. In one study, lycopene
prevented the formation of osteoclasts and osteoclastic mineral resorption. In another
study, beta-cryptoxanthin exhibited synergistic anabolic effects on bone components in

10  vitro when combined with the mineral zinc. Rao, et al. (2003) and Uchiyama, et al. (2005).
Therefore it was further recognized that dietary supplement formulations that include
carotenoids, such as lycopene or beta-cryptoxanthin, may be combined with synergistic
ingredients such as zinc, and other vitamin and mineral ingredients associated with bone
health, such as vitamin D, vitamin C, calcium, magnesium, and boron to facilitate increased

15  bone health.

The present invention includes compositions and methods for the use and manufacture of
enhanced release and uptake of nutrients and minerals in a dietary supplement formulation
that includes one or more plant-derived minerals, one or more natural vitamins and one or
more standardized phytochemicals that function synergistically to: 1) enhance the
20  absorption of certain nutritional components; 2) modulate the availability of certain mineral
nutrients; and 3) modulate effects of detoxification, conjugation and elimination as they

relate to the absorption and processing of nutrients.

More particularly, the invention includes economical and commercially feasible
formulations for addressing the aforementioned needs by incorporation of the selected
25 ingredient's into a convenient dosage form in which the necessary interactions of
phytochemicals, natural vitamins and plant-derived minerals may be achieved by the
simultaneous administration of these ingredients, e.g., in a single dosage form, é.g.,
capsules, tablets, mini-tablets, caplets, gelcaps, geltabs, powder, liquid and combinations
thereof. The present invention also include chewable formulations that are of particular
30  appeal to those users that do not like solid tablet formulations, gritty liquids and the like.
Chewable and chewable digestible formulations find particular appeal among children, in

particular when provided with a natural source of sugar or sugar-like agents.
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Examples. One embodiment of the present invention is a single dosage form that includes
an all-natural, dietary supplement formulation with a plant-derived mineral source, natural

vitamins and standardized phytochemicals.

A Plant-Derived Mineral Source: 125 milligrams per capsule of Brassica juncea (Indian

5 mustard) powder containing 12mg/g iron, 400mcg/gram  selenium, 600mcg/gram
chromium, 35mg/g zinc, 4mg/g copper, 6mg/g manganese, 200mcg/g vanadium, 200mcg/g
molybdenum, 2mg/g boron, 300mcg/g iodine, and: 2mg/g strontium. The capsule may
further include

Vitamins ~25% Daily Value (%DV) per dosage form, e.g., Natural source Vitamin B
10 complex (thiamine, riboflavin, niacin, vitamin B6, pantothenic acid, folate, vitamin B12);
Natural source vitamin A (retinol, beta-carotene, mixed carotenoids); Natural vitamin C
(ascorbic acid, vitamin-C complex); Natural vitamin D; and/or Natural vitamin E (mixed

tocopherols).

Standardized Phytochemicals, Broccoli extract standardized to 6.0% glucosinolates — 20
15  mg/capsule; Lycopene standardized to 10% - 20mg/capsule; Beta-Carotene (mixed

carotenoids) standardized to 3 or 10% - 40mg/capsule; Lutein standardized to 10% -

25mg/capsule; Grape pomace extract standardized to 50% polyphenols — 20mg/capsule;

Cranberry- extract standardized to 35% organic acids — 20mg/capsule; Green tea extract

standardized to 95% polyphenols and 50% ECGC; Rutin NF 10mg/capsule ; aloe gel 200x
20 20mgand/or Aquamins and other minerals, e.g., Ca and Meg. '

Yet another embodiment of the present invention includes a dietary supplement formulation
to support bone health that includes a plant-derived mineral source, one or more vitamins
and one or more standardized phytochemicals. Examples of Plant-Derived Mineral Sources
include 125 milligrams per capsule of Brassica juncea (Indian mustard) powder containing
25 30mg/g zinc, 2mg/g boron, 2mg/g strontium; Vitamins ~25% Daily Value (%DV) per
Capsule, e.g., Natural vitamin C (ascorbic acid, vitamin C complex) and/or Natural vitamin
D; and Standardized Phytochemicals such as Lycopene standardized to 10% -
20mg/capsule; Beta-Carotene standardized to 3-10% - 40mg/capsule; Lutein standardized
o 10% - 25mg/capsule; aloe gel 200x 20mg; and/or Aquamins and other minerals, e.g., Ca
30  and Mg. -

Yet another example includes' an encapsulated or compressed, all natural dietary

supplement for enhanced vitamin absorption by suppression of intestinal glucuronidation
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manganese, 200mcg/g vanadium, 200mcg/g molybdenum, 2mg/g boron, 300mecg/g iodine,
2mg/g strontium; Vitamins ~25% Daily Value (%DV) per Capsule, e.g., Natural source
20  vitamin B complex (thiamine, riboflavin, niacin, vitamin B6, pantothenic acid, folate,
vitamin B12); Natural source vitamin A (retinol, mixed carotenoids); Natural vitamin C
(ascorbic acid, vitamin C complex); Natural vitamin D; Natural vitamin E (mixed
tocopherols); and Standardized Phytochemicals, e.g., Beta-Carotene standardized to 3-10%
- 40mg/capsule; Grape pomace extract standardized to 50% polyphenols — 20mg/capsule;
25  Cranberry extract standardized to 35% organic acids — 20mg/capsule; and/or Green tea
extract standardized to 95% polyphenols and 50% ECGC ; aloe gel 200x 20mg. ; and/or

Aquamins and other minerals, e.g., Ca and Mg.

Another example is a pill, powder, capsule, -caplet, gelcap, minitab and combinations
thereof that include an all natural dietary supplement for overcoming suppression of
30  glutathione transferase by vitamins A or E, with, e.g., a Plant-Derived Mineral Source: 125
milligrams per capsule of Brassica juncea (Indian mustard) powder containing 12mg/g iron,
400mcg/gram selenium, 600mcg/gram chromium, 35mg/g zinc, 4mg/g copper, 6mg/g
manganese, 200mcg/g vanadium, 200mcg/g molybdenum, 2mg/g boron, 300mcg/g iodine,
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print according to the dosage requirement of the user, number of doses and other_ requ1rements.
In some embodiments the dosage form may be a liquid, e.g., an intravenous or orally

delivered liquid for individuals that are unable or unwilling to take a solid, enveloped form

of the composition. The composition may even be provided in dry form and added to a

15 liquid or a concentrated form that is diluted for use. The dry or concentrated form may be

added to water or other solution, e.g., an isotonic solution or other solution for final use.

TABLE 1. Composition Components and Relative Ratios

Actual 2
ingredient Ic;lat;:’;t Daily
Ingredient name amount claim 4x DV %DV
(mg/
per tablet (mg)
10) =
(mg)
= 7
| InB Mineral Blend (mg) [ 6 | as A5 | i
| zine (mg) 3500  14.000  15mg 93 i
' iron (mg) 1.200 4800  18mg 27 !
I |
; manganese (img) 0.600 2.400 2mg 120 |
1 ? 1
| chromium (mg) | 0.060 0.240 Oﬁll'éo 200 |
| |
i copper (mg) 0.400 1.600 2mg 80 i
| selenium (mg) 0.040  0.160 OQZO 228 |
| I
' vanadium (mg) 0.020 0.080 n/a )
I |
| molybdenum (mg) 0.020 0.080 01'2’;5 94 |
I |
i boron (mg) 0.200 0.800 n/a i
i |'

iodine (mg) ' 0.030 0.120 0.150 80
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| glucosinolates (mg) 20 120 4.8 n/a glucosinolates |
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i Cranberry extract (35% org 28 mg |
| =]
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|} 1
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routine experimentation, numerous equivalents to the specific procedures described herein.

Such equivalents are considered to be within the scope of this invention and are covered by

10  the claims.

All publications and patent applicationis mentioned in the specification are indicative of the

level of skill of those skilled in the art to which this invention pertains. All publications and

patent applications are herein incorporated by reference to the same extent as if ‘each.

individual publication or patent application was specifically and individually indicated to be
15 incorporated by reference.

In the claims, all transitional phrases such as “comprising”, “including , .“carrying”,

“having”, “containing”, “involving”, and the like arc to be understood to be op-en-ended,

i.e., to mean including but not limited to. Only the transitional phrases “consisting of” and

“consisting essentially of”, respectively, shall be closed or semi-closed transitional phrases.

20 All of the compositions and/or methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method

25  described herein without departing from the concept, spirit and scope of the invention.
More specifically, it will be apparent that certain agents which are both chemically and
physiologically related may be substituted for the agents described herein while the same or
similar results would be achieved. All such similar substitutes and modifications apparent
to those skilled in the art are deemed to be within the spirit, scope and concept of the

30  invention as defined by the appended claims.
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1. A nodi fiednl ease dietary supplenent thnriuiation conprising: a

st andardi zed source of plant-derived mnerals, wherein the standardized
source of plant derived, mnerals is standardi zed for one or nore of the

m nerals selected fromcal cium magnesium iron, zinc, selenium chrom um
vanadi um copper, manganese, nolybdenum _horon, iodine, strontium and
conbi nati ons thereof one or nore natural “Vitam ns or provitainins, wherein
the one or nmore natural vitamns are selected fromvitamn A bet a- ear ot ene

al one, car [EiBi Ysal (pE8HAPPkBrassicaiPlansetox BivilenEnkanged EearanhMineral eniting:
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4. The supplenment of claiml, further conprising a natural polysaccharide
i ngredi ent conprising a plant polysaccharide, an algal polysaccharide., a
fungal polysaccharide, a bacterial polysaccharide, a plant gum al oe

pol ysacchari de, and conbi nations thereof 5. The supplenent of claiml,
wherein the supplenment is placed inside %h external capsule, a vegetable
capsul e or_a_bard gelatin capsule,, 6. The supplenent of claiml wherein
suppl ement RidoVic i rads QWS hXanthohnesk Stiendatealeling famk2, HORaP Fhyroid-DefiP&d

suppl enment Gl [ein, abo 5%.0f the nutritional Inplenments arc
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wher ei n t H8° ST &8 Mougspiinegalagis finliaddistoshen Glytotsdlt 34 (2Q.034.
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32 13. The stipplenent of claim10, wherein the plant-derived mnerals
further conprises one or nore of the mnerals selected fromiron, selenium
chrom um vanadi um copper, manganese, nolybdenum, iodine, boron, zinc,
and conbi nations thereof 14. The supplenment of claim 10, wherein the one
or nore natural vitam ns are selected fi3lomvitamn A, carotenoids, thiamne
(vitamn B), riboflavin (vitamn B2), niacin (vitamn B;), pantothenie acid
(vitam n \éﬁ yr| oxine (vitamn, folate (vitamn 139), eyanocobalamin
(vitamin %t)lsc °n C. vitamin D. vitamn E tocopherois, tocotrieneols,
and conbi natl ons thereof. 15. The suppl enent of claim 10, wherein the
conposi tilon cohpradsas-wldset kicponalam|eraent Gemauetbinecoharimeg: i s adapted for
use by children. 16. The suppl enment of claim 10, wherein the one or nore
st andar diazseajldaphzydd@ohmmorf alat-denyad mimecgls, sullefon &mmmmikestﬂolu'r@cﬁ pivat-es,

iticosin Iat l.ucor aphani n, Iuconastur Iue bra ein,
3l ueoer u S PRSP RN RS R AR Un e BT SIRHER SR Sicium,
xanti gp h}fhig%eSlﬁﬁ‘lr 2beNAhESelchMEORERAR UM Qﬁﬂa’aiurﬁ lﬂéﬁoﬁéﬁaﬂfahgﬁles@ @ﬁ(ﬂy&ﬁzﬁlgﬁle ne,
pol yphenol ics, 15Jlavon0|ds aplgenln rutin, quereetin, chry

hesper i dlh@rolhllQﬁlllfa\?@ﬂmluB,,amwmmwosthemﬂfhoeyam ns, chlor ogem ¢ acid,

ECCIC, ellagic acid, catechins, aescin, resveratrol, curctimn, |ienins,
cani osi c oaciodmotrc)sammﬂ iv'rtiimirm@irqtroxgﬁangm &Iheredlh émrocmp@ir mors hhtytrﬂrvitamirsiard grin,
gui de acid t her eof 17. | ement. of cl ai

, t
Sher i n CHECCUBROREHE & Tataahal e Do eXtes RACPSTs Mist - Pbget abl e
capsul e QfyRohakianaelatihd (GRRSNES), rfBBﬁaﬁHQpllteﬁﬁr%'B&%qla&h @?ifﬁn%n%ﬂ]mer ein

suppl ement”i's conpret a pressure greater than 0 psi
suppllérrerptanwfhe@l%acrd (MOtamih Es s ippiridront (8B%inB L fﬁ@aﬁm(vmrnmtBsOnsl supni ei nent s

are rel ea?lgnoco ﬁranmllane%vvgmm %b Ut\zltam}nocaé%gllf)tlex quammSD vitamin E, tocopherols,

tocotrieneols, and combinations thereof; and

one or more standardized plant extracts comprising plant phenolic compounds,

polyphenolics, flavonoids, apigenin, rutin, quercetin, chrysin, hesperidin, bioflavonoids,
15  isoflavones, anthocyanins, chlorogenic acid, ECGC, ellagic acid, catechins, aescin,

resveratrol, curcumin, lignins, tannins, tannic acid, gingerol, and oleuropein or

combinations thereof

wherein the dietary supplement formulation is characterized in that it is modified release,

wherein at least 80 percent of the nutrients are released after 60 minutes.

20 2. The supplement of claim 1, wherein the plant-derived minerals are selected from
the group consisting of seedlings of Brassica napus, Brassica rapa, Brassica juncea,

Medicago sativa, and Oryzae sativa seeds.

3. The supplement of claim 1, further comprising one or more standardized
phytochemicals comprising, sulforaphanes, isothiocyanates, glucosinolates, glucoraphanin,
25  gluconasturtiin, glucobrassicin, glucoerucin, S-methyl cysteine sulfoxide, indole-3-
carbinol, erucin, xanthophylls, carotenoids, lycopene, lutein, cryptoxanthin, beta-carotene,
polyphenolics, flavonoids, apigenin, rutin, quercetin, chrysin, hesperidin, bioflavonoids,
1soflavones, anthocyanins, chlorogenic acid, ECGC, ellagic acid, catechins, aescin,
resveratrol, curcumin, lignins, carnosic acid, rosemarinic acid, gingerol, oleuropein,

30  silymarin, sinigrin, quinic acid, and, combinations thereof.



20. The suppl enent of claim 10, wherein the nutritional supplenents arc in
l'iquid" sem-solid, solid, gumry, gum encapsulated or table form 21. The
suppl ement of claim 10, wherein the supplenment further conprises one or
nore cxcipien LS. A nodi fied-rel ease dietary suppl enent
formul ati on for enhanced vitam n 30absoipti on by suppression of intestinal
gl ucuroni dati on conprising 33 standardized source of plant-derived

miner al s 4 wher gl bhnEhandaid] qunﬁé}%ﬁﬁ)dafngpi Ara 011 RchdFldaeH Ak dichS
standardi zed for calclum nmagnesium iro zinc, selenium ehrcani um

vanadi umcommnipmg a p’rang:@tyesaca;handé yalncbéguh lpplybmcbmda, odimg] palydacsharodst aum one

or nore natur, ita rOV||an1ns co vi tam n A,, car.otenoids,
ycopene PErtiat S EeRaRE Hi P G ORI RCE R oS TA B Hiefy:
riboflavin (vitamn Bs); niacin (vitam n 133 pantothenie acid (vitanmn

B5), pyridoxi AeesyPpIsRicAt Bol#iB1 htwherinthgippis) ent ByRifsedpsfant aievat am n
Bp), ¥l taghiba dvl\ég&tgme%a%ule/b}mra Flathosh piier ol s, "tocotriencal s; and one

nore st extract conpr si ng plant phenol i c conpounds
pol yphenal i cs,f | av n0|d n|n m nt r.celin r di n,
10b|ofla3%n0|dpl |B§$V§V§%§%§ aﬁﬂwg%mgﬁu lm%%%ﬂggga ﬁ?%gg%%dnﬁﬁfﬁéﬁbﬁélaglc
aci d, cattegh? 080 pdescin, rostveratrol curcumn, lignins, tannins, tannic
acid, gingerol, and ol eur opei n, wherei n t he dietary suppl enment formul ati on
i's characterizegd suPpleRRht ditcldith MRAdEiRALHR! B85 6F th‘é@ﬁﬁﬂidbaﬁ&uﬂp%%nts&ﬁe
percent of the nutrients are rel’eased after 60 m nutes.
suppl enentlegfeddicai hetd2en hboutHelp abowpt heirhg a nat ur al polystleehar|C|c
i ngredi ent conprising a plant polysaccharide, an al gal polysaccharide, a
fungdald pdl ysaciiraupplemeat daddier 1 aithmeihy]sfamufiﬁameildepplemphtarare igUmuidakoei-

polysaccha i de,. and conbi nations r eof 24. The suppl enent of claim 22,
svuerei n 5 @S@UBpW%W@ﬁtgﬁ?éﬁﬁﬂmpﬁgf BNcdoir nal capsul e, a vegetabl e
capsul e or a hard gelatin capsul e 25. The suppl enent of claim 22, wherein
siippl cnierr. s supplsmeaseiriam b Wheassihesuolpneat 8rthen sAmprig@np i more
excipients.
10. A modified-release dietary supplement formulation to support bone health

15  comprising
a standardized source of plant-derived zinc,

a standardized plant extract comprising vitamin A, beta-carotene, carotenoids, lycopene,
lutein, zeaxanthin, cryptoxanthin, thiamine (vitamin By), riboflavin (vitamin B5), niacin
(vitamin Bs), pantothenic acid (vitamin Bs), pyridoxine (vitamin B)), folate (vitamin By),
20  cyanocobalamin (vitamin By5), vitamin C-complex, vitamin D, vitamin E, tocopherols,
tocotrieneols, and one or more additional nutrients comprising vitamin D, vitamin C,
calcium, magnesium, strontium, and boron, wherein the dietary supplement formulation is
characterized in that it is modified release, wherein at least 80 percent of the nutrients are

released after 60 minutes.

25 11. The supplement of claim 10, wherein the plant-derived minerals are selected from
the group consisting of seedlings of Brassica napus, Brassica rapa, Brassica juncea,

Medicago sativa, and Oryzae sativa seeds.

12. The supplement of claim 10, further comprising a natural polysaccharide ingredient
comprising a plant polysaccharide, an algal polysaccharide, a fungal polysaccharide, a

30  bacterial polysaccharide, a plant gum, aloe polysaccharide, and combinations thereof.



26. The suppl enent of claim 22, wherein about 85% of the nutritional

suppl enents are rel eased from between about 1 to about 8 hours, 2.7,"the
suppl ement of claim22, wherein the nutritional supplenments are in liquid,
sem -solid, solid, gummy, gum encapsul ated or table form 28. The

suppl ement of claim22 "herein the supplement further conp:- nore
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inthat it is nodified rel ease, wherein at |east 80 percent of the nutrient
are rel eased afteesupplnizghneft@sim 1BWheldig tisugpheRRdh compelsad amdR pofudert, her
conprising a natural polysaccharide jngredient 10conprising a plant
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baeterkil polysaccharide, a ph nt cum afixi ipollysacebaride, md
conbi nat iléns t?ﬁ@rsgpplement of claim 10, wherein the one or more standardized phytochermcals

comprising, sulforaphanes, isothiocyanates, glucosinolates, glucoraphanin, gluconasturtiin,
glucobrassicin, glucoerucin, S-methyl cysteine sulfoxide, indole-3-carbinol, erucin,
xanthophylls, carotenoids, lycopene, lutein, cryptoxanthin, beta-carotene, polyphenolics,
15  flavonoids, apigenin, rutin, quercetin, chrysin, hesperidin, bioflavonoids, isoflavones,
anthocyanins, chlorogenic acid, ECGC, ellagic acid, catechins, aescin, resveratrol,
curcumin, lignins, carnosic acid, rosemarinic acid, gingerol, oleuropein, silymarin,

sinigrin, quinic acid, and combinations thereof.

17. The supplement of claim 10, wherein the supplement is placed inside an external

20  capsule, a vegetable capsule or a hard gelatin capsule.

18. The supplement of claim 10, wherein supplement is compressed at a pressure

greater than 2,000 psi.

19. The supplement of claim 10, wherein about 85% of the nutritional supplements are

released from between about 1 to about 8 hours.

25 20. The supplement of claim 10, wherein the nutritional supplements are in liquid,

semi-solid, solid, gummy, gum, encapsulated or table form.

21. The supplement of claim 10, wherein the supplement further comprises one or

more excipients.

22. A modified-release dietary supplement formulation for enhanced vitamin

30  absorption by suppression of intestinal glucuronidation comprising



31. The supplenment of claim2.9, wherein the supplenent is placed inside an
external capsule, a vegetable capsule or a hard gelatin capsule,

"The supplenment O ciairil 29, wherein suppl enmentconpressed at a pressure
15greater than 2,000 psi. 33. The suppl enent ofciaim29, wherein about
85'3/4 of he nutritional supplenents ar¥ rel eased from between about 1 to
about 8 hours, 34. The supplenent of claim 29, wherein the nutritional
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wherein at least 80 percent of the nutrients are released after 60 minutes.

23. The supplement of claim 22, further comprising a natural polysaccharide ingredient
15  comprising a plant polysaccharide, an algal polysaccharide, a fungal polysaccharide, a

bacterial polysaccharide, a plant gum, aloe polysaccharide, and combinations thereof.

24. The supplement of claim 22, wherein the supplement is placed inside an external

capsule, a vegetable capsule or a hard gelatin capsule.

25. The supplement of claim 22, wherein supplement is compressed at a pressure

20 greater than 2,000 psi.

26. The supplement of claim 22, wherein about 85% of the nutritional supplements are

released from between about 1 to about 8 hours.

27. The supplement of claim 22, wherein the nutritional supplements are in liquid,

semi-solid, solid, gummy, gum, encapsulated or table form.

25 28. The supplement of claim 22, wherein the supplement further comprises one or

more excipients.

29. A modified-release dietary supplement formulation for modulated mineral

absorption containing a standardized source of plant-derived minerals, wherein the

standardized source of plant-derived minerals is standardized for calcium, magnesium,
30  iron, zinc, selenium, chromium, vanadium, copper, manganese, molybdenum, boron,

iodine, and strontium; one or more natural vitamins or provitamins comprising, vitamin A,



The suppl enent of claim 36, further conprising a. natural polysaccharide

i ngredi ent conprising a plant polysaccharide, an algal polysaccharide, a
fungal polysaccharide, a bacterial polysaccharide, a plant gum al oe

pol ysacchari de, and conbi nations thereof. 38. The suppl enent of clai m 36,
wherein the supplenent is placed inside¥an external capsule, a vegetable
capsul e or a hard gelatin capsule. 1039. The suppl enent of claim36, wherein
supp! enentardtsn@dnpy@psed letinazqarassing erypreahntin, tihamir2, 606f1psin,, niadf), The

suppl enment.. of. im 38, .wherein about 85% of the.nutrjitional supplenents
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cl ai m 36,1 MWBERIJK; W& oAU InbicORMdasiRR ;ﬁgf{ﬁgr&vl%a&ggmh?%hhgﬁlaqt pl&ic sol i d,

solid, gumy, gum encapsulated or table | The suppl ement of claim
36; wher eiompoheds ppphipbemeics.filavbheids cpgenis cstipqecoetimuhey sex bepleadins .

A net hod of ;provi ding,a bal anced nutritional. su t ..conprising,.the
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pl ant extracts, wherein the one or nore conponents of the supplenent arc
syner gi stWiergig thedistane sutperiying aeraiulatisin is charagiodrddyindlat tihie npasli leass nore

t han 80 t_. of trients are.rel ease ft 60 m nutes. 44.The
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of plant-derived m neral rising, calcium nagnesiuym iron, .zing,
sel eni um>75ch bR GANYT 25 HPhs COMPR RSB R BaEHA 0T b
i odi ng, aRehpFisiY plUA podPR@ccharide, an algal polysaccharide, a fungal polysaccharide, a

bacterial polysaccharide, a plant gum, aloe polysaccharide, and combinations thereof.

31. The supplement of claim 29, wherein the supplement is placed inside an external

capsule, a vegetable capsule or a hard gelatin capsule.

32. The supplement of claim 29, wherein supplement is compressed at a pressure

15 greater than 2,000 psi.

33. The supplement of claim 29, wherein about 85% of the nutritional supplements are

released from between about 1 to about 8 hours.

34. The supplement of claim 29, wherein the nutritional supplements are in liquid,

semi-solid, solid, gummy, gum, encapsulated or table form.

20  35. The supplement of claim 29, wherein the supplement further comprises one or

more excipients.

36. A modified-release dietary supplement formulation for overcoming suppression of
glutathione transferase by vitamins A or E containing a standardized source of plant-

derived minerals standardized for calcium, magnesium, iron, zinc, selenium, chromium,

I~
Lh

vanadium, copper, manganese, molybdenum, boron, iodine, and strontium; and one or
more natural vitamins or provitamins comprising, vitamin A, carotenoids, lycopene, lutein,
zeaxanthin, cryptoxanthin, thiamine, riboflavin, thiamine (vitamin B;), riboflavin (vitamin
B5), niacin (vitamin Bs), pantothenic acid (vitamin Bs), pyridoxine (vitamin B,) , folate
(vitamin Bo), cyanocobalamin (vitamin B);), vitamin C, vitamin D, vitamin E, tocopherols,
30  tocotrieneols; and one or more standardized plant extracts comprising one or more of the

following, sulforaphanes, isothiocyanates, glucosinolates, glucoraphanin, gluconasturtiin,



or nore natural vitamns or provitamns conprising, vitamn A; earotenoids,
| yeopcne, lutein, zeaxanthin; cryptoxarithin; thiamne (vitamn Bi),
riboflavin (vitamn B2), niacin (vitamn -133), pantothenic acid (vitamn
B5), pyridoxine (vitamn 131), tblate (vitam n B), cyanocobalamn (vitamn
B12), vitarnin C, vitamn D, vitam n E,3%ocopherols, 30tocotrieneols; and
one or nore standardi zed plant extracts conprising plan:. phenolic 36

conpounds,luf¥RRanicesrucin, FKONRI SsmetdPl GBI BUBK KR! indble.3-EdrBInpsi N,
hespericlin, bioilavonoids, isotiavones, anthecyanins, o
chl or ogcrirepamnotdeariieatiaos therdaf cgBeinghe digtasy aeprdemeritiewmilaison desei m

resveratrol urcumn, . 1Ligni tannins, tarme 1d, eingerol . .oleuropei m
and conbi RAtEERE b fant EodTsd kdvisa el dive ) Purdl &P R QURN ement
i s pl acedelensdddgicaB) exheenal capsul e, a vegetable capsule or a. hard

gelatin capsule. 46, The nethod of claim 43 wherein suppiemt is conpressed

at a presgure Tt %%)%Eneﬁlhéf‘clai%l QQQuﬂﬁépconfb?isin@rhenﬂﬁﬁhgﬁy%fccﬁ%{rﬁlgmflé‘rgdient

wherein abdut_ 85% of the nutritional supplenents are 107el eased from
bet ween avoutrisirtgm alboiutol Babdaride, anddgal Py saethhode, affusgaipmysd;chahés, i n t he

nutritional supplenents.are in |iquid em-- spolid, sol.i gum
encapsul 08T AL PUARIE Fisht - B8t s Tt PSSP e e ket Y
suppl emer‘gtg' f ar"}}?eesrup%%rrrnpeﬁllt (S)fe aai(r)nn%,ov(/herlrg{qethe supplement is placed inside an external

capsule, a vegetable capsule or a hard gelatin capsule.

10 309. The supplement of claim 36, wherein supplement is compressed at a pressure

greater than 2,000 psi.

40. The supplement of claim 38, wherein about 85% of the nutritional supplements are

released from between about 1 to about 8 hours.

41. The supplement of claim 36, wherein the nutritional supplements are in liquid,

15  semi-solid, solid, gummy, gum, encapsulated or table form.

42. The supplement of claim 36, wherein the supplement further comprises one or

more excipients.

43, A method of providing a balanced nutritional supplement comprising the steps of

selecting one or more standardized source of plant-derived minerals, one or more natural
20  vitamins or provitamins and one or more plant extracts, wherein the one or more

components of the supplement are synergistic as measured by bioavailability, modifying

the release, so more than 80 percent of the nutrients are released after 60 minutes.

44. The method of claim 43, wherein the composition comprises a standardized source
of plant-derived minerals comprising, calcium, magnesium, iron, zinc, selenium,

25  chromium, vanadium, copper, manganese, molybdenum, boron, iodine, and strontium; one
or more natural vitamins or provitamins comprising, vitamin A, carotenoids, lycopene,
lutein, zeaxanthin, cryptoxanthin, thiamine (vitamin B)), riboflavin (vitamin B;), niacin
(vitamin Bs), pantothenic acid (vitamin Bs), pyridoxine (vitamin By), folate (vitamin Bo),
cyanocobalamin (vitamin B);), vitamin C, vitamin D, vitamin E, tocopherols,

30  tocotrieneols; and one or more standardized plant extracts comprising plant phenolic



exci pients, 15

10

15

36

compounds, polyphenolics, flavonoids, apigenin, rutin, quercetin, chrysin, hesperidin,
bioflavonoids, isoflavones, anthocyanins, chlorogenicpantothenic acid, ECGC, ellagic
acid, catechins, aescin, resveratrol, curcumin, lignins, tannins, tannic acid, gingerol,

oleuropein, and combinations thereof.

45.  The method of claim 43, wherein the supplement is placed inside an external

capsule, a vegetable capsule or a hard gelatin capsule.

46.  The method of claim 43, wherein supplement is compressed at a pressure greater
than 2,000 psi.

47,  The method of claim 43, wherein about 85% of the nutritional supplements are

released from between about 1 to about 8 hours.

48.  The method of claim 43, wherein the nutritional supplements are in liquid, semi-

solid, solid, gummy, gum, encapsulated or table form.

49.  The method of claim 43, wherein the supplement further comprises one or more

excipients.



