WO 2006/102108 PCT/US2006/009769 FUCOIDAN COMPOSITIONS AND METHODS FOR
DIETARY AND NUTRITIONAL SUPPLEMENTS BACKGROUND OF THE INVENTION This invention

relates geng]rglfg?%/ Hllze]t%%y supplements incorporating fucoidan derived 5 HSh SEANEER Rore

particularly, the present inventionﬂﬁ% i Y, éﬁ\t@ ﬁg{ﬁlgng fucoidan from
seaweed, such as Tongan limymoyian RANSRRS I@% %ﬁﬁﬁﬂ“& and optionally

o :
including one or more ingredients having a high oxygen radica Lg sorbance capacity (ORAC).
Fucoidan is a sulfated polysaccharide found in many sea plants and animals and is 10 particularly
concentrated in the cell walls of browﬁ%ﬂ%@%@%%ﬁ@gwﬁ% is a complex carbohydrate

polymer composed Tiisttyvafimulfalacks dueaite tasiduesuffiesemohisagehandescarameasisextracted
from th%cellgall of brownﬁl ge#¥ith hot water orlgilute cid and can account Il‘or more than 40% of
S

the dry weightocﬁ‘3 isolated cefl wa 1.082.“ éF 6au & .lﬁgli’lé{y)f,l ]§uﬁ¥%st§%d]ﬁj%gnss‘ip¥’ Sgﬁrﬁ%rspect_ives:

structures, fuiesigesatinsdusioligi Sanprepeatib sushag Tategifioom siaridib gprose ivigwiofrbnzyrhes
active toward-disielass g;&&ﬂﬁ?m%iggoﬁ@oﬂx&%m%&g&&%@ga @g@%@%&&%ﬁm structure
ic a

appears to be linked to algal species, but there is insufficient evidence to establish any systematic
correspondeAR¥ AR EFHYRS S algal order. High amounts of a(1-3) and a(l-4) glycosidic

bonds occur in fucoBanifrenssadfid sty nodesidedodndisanohpside kepeaiingiunitabaliernating a(l-3)
and a(k4) bo t ost.abunda structural feature .of fucoidans from both A.
nodosgiéi anél} %%{;%%ﬁ‘%%ﬁg%ﬁtg@ u%gt%e{r}eg?%gs are tound {%%fﬁff }?Hcﬁ%%'tioﬁcﬁl.{{ﬁﬁ F%ae?omplex
heterogeneityadd elidtianptivacs esmesed arertiatgf grtiupd Lebple derddosy gBrestpnissenviidpidenctres,

which are pregen ialbibermiantduenidanss buraldanconipmineaeavesds hays.Been gaten and used

medicinally f?r at leagt 3000 years in Tonga and at least 2000 years in China. An enormous amount of

3 a :
research has B8R a%%%’tggth‘f e Ll sefatstime ke Heure: Rmisas fatMulleysddfatediies are
referenced infiacaRy ifididchsepectivier fuanidey) fiequlysialbigicglarppaitiassaftfugnigaminibenalgae
appearto be a role | I Il . arganization and possibly in cross-linki alginate ulose and
morphéggeneg%sogjﬁéjl% ﬁ%};m ygé. %%‘?gl%“éaﬁs EcalfllssoC agésv(é%o\%’is 6 %ﬁgg?ﬂ? r%(%#%% %\9%%’ rzli %gﬁ?b%cal
systems. Théy9a el3ocidaictayiimranasatinoknddtclastivtyicactritire inflenifivatioaviteddenmune

systems, haug arHREa e afivenand antiagherive s kel ARdiRiptest cels framyyital infection.

Further, fucoi "i‘@ has ntﬁnarolus beneficial functions that heal and strengthen different systems of the
body, includifigart & L an e AR FrRads o RJRERIfaHE, LoTa Asreatnifer 1énsertied. Al Usov et al.,
PolysaccharidiescolishidraepBiolys acitlhé nitierGamgpd Sifipmad ufienEbahds represents the most abundant

20 structural feature of fucoidans from both 4. nodosum and Fucus vesiculosus. Sulfate residues are
found mainly in position 4. Further heterogeneity is added by the presence of acetyl groups
coupled to oxygen atoms and branches, which are present in all the plant fucoidans.

Fucoidan-containing seaweeds have been eaten and used medicinally for at least 3000
years in Tonga and at least 2000 years in China. An enormous amount of research has been

25 reported in the modem scientific literature, where more than 500 studies are referenced in a
PubMed search for fucoidan.

The physiological properties of fuccidans in the algae appear to be a role in cell wall
organization and possibly in cross-linking of alginate and cellulose and morphogenesis of algal
embryos. Fucoidans also have a wide spectrum of activity in biological systems. They have

30 anticoagulant and antithrombotic activity, act on the inflammation and immune systerns, have
antiproliferative and antiadhesive effects on cells, and protect cells from viral infection,

Further, fucoidan has numerous beneficial functions that heal and strengthen different
systems of the body, including anti-viral, anti-inflammatory, anti-coagulant, and anti-tumor

‘ properties. A.L Usov et al., Polysaccharides of Algae: Polysaccharide Composition of Several

35 Brown Algae from Kamchatka, 27 Russian J. Bio. Chem. 395-399 (2001). Fucoidan has been

found to build and stimulate the immune system. Research has also indicated that fucoidan



35 Brown Algae from Kamchatka, 27 Russian J. Bio. Chem. 395-399 (2001). Fucoidan has been found
to build and stimulate the immune system. Research has also indicated that fucoidan 1 WO
2006/1021 08 PCF/tfS I 0%9_75?? edices %%%rg s, inhibits blood clottintl HITRIMABEES by
controlling BIS8d STGAP preVents UReEEo OAVSETS BrserEslingbloed S aRrsieion, protects
the kidneysulseincrdasigirenah dloodtfiowdansidttoxifiesthefiody tucoidarbalsrbalpg tengduce
and prevenhcRipvaseilabidliseass Brdowelipaia chalssierolievels and activating enzymes
involved in the beta-oxidation 5 of fattydgcids. A Japa%gs_ Sss%ﬂéeé found that ?ﬂg%%r(?é%‘sgsecr’?f*zuanced
phagocytosfeseiia Prdeuedn high cholerite! bryee o redragioe, dony g dscolyad inlihsihetrecdalation viruses,
and batteriaf AryAiiggican study reported that fucoidans increased the number of circulating mature
white blood cells. Argentine stud d a Japanesg study found that fucoidans inhibited viruses,
such as herpes 1 Qﬁﬁ? eeﬁﬁtﬁ%)f,g%y%%gﬁf%ﬁi G B RRTP RGOS I i BB FrithBRichatiaite
Swedish stiBpiscalimenyithkiindizpsthatdstonedefddeid ansimb)bidbicenmatien srscasssdnd tissue
damage thabfay IRAC0ALAIRS- QIR SHEIES o UGB ARG IB 1 (haf ucoidans block

the complement activation I%rocess that is believed to play an adverse role in chronic degenerative

diseases, sUGHEDEFRTS St Jarenprs s didourd g énlghited ¥sBseFsacAmIdEe studies 15
foundi that feiegitangpintiease ertinab)izsstenecallsBrRepachorshaR AlsewaiRrmIngddhat
fucoidan teg%g&egtggrigggt ganger I b e%lflé:ingmg%gtiol%fnesis_éblood vessel growth), inhibiting
metastasis (spreading of cancer cells to other parts]l oFTHeH 1&)95’,5%83 Bﬁﬁqfﬂgﬁﬁ%‘ﬁdﬁ‘%er cells.
Certain sociefels thsrgieak ©browhdisamek ds partinnfthedr dietsitbaditoitasdkemiikably low instances

of cancer. FhaabRle. haiReuaal BIAKR MR MNR EAE RS0 Sam,of the highest

life expectancies in J%]?an, Iso happens to have one of the highest per capita col sump}’lon rates of
fucoidans, FFE3EteH FPERIE Wi ber trtakrand Hbrmewdliseme [Swedrafristsaiissfectures in
Japan’ Broimrsbhatdechigdelind dasabuhaiabitiedssaiens ocean areas of the world. One of the purest

locations that prow of the highest.yields of fucpidan is in the clear waters 25 surrounding the
e el 3EI‘E(’:? '&%]ﬁ“%% %ﬁ%w%%lff n%‘édpsatﬁ RBRA RBRRBLPY [9HfEria japonica),

Tongan islands, where the seaweed is calle
is said to batFERRFEF(PHEY irefhrt siaaty.andbisimikestesinfeprrmting P eadteparizse also gansume at

least two othardyRes)okkl ermseaesd-yrakame.and w&%&&%&%&j&%ﬁg@g %&%}'&%‘gg FZ;%% )

Typically, a%o t four percent by weight of Tongan limn moui is fucoidan. re are at ast three
[

types of fucBitisH BiStAREEME G ESvs bl Brwrnsesat saeeer e s halrigefpior 90 percent

glucu#Bnic &kitpisepeatticethelynbativaineamyying: odtieanghtscaldepbuiation iFJ. apan, also happens
to have one of the highest per capita consumption rates of fucoidans. It is noteworthy that the
cancer death rate in Okinawa is the lowest of all the prefectures in Japan.
Brown seaweed is found in abundance in various ocean areas of the world. One of the
purest locations that provides some of the highest yields of fucoidan is in the clear waters
25 surrounding the Tongan islands, where the seaweed is called limu moui. In J apan, hoku kombu
{Laminaria japonica), is said to be particularty rich in fucoidans and is similar fo imu moui. The
Japanese élso consume at least two other types of brown seaweed-wakame and mozuku
(Cladosiphon and Nemacystus).
Typically, about four percent by weight of Tongan limu moui is fucoidan. There are at
30 least three types of fucoidan polymer molecules found in brown seaweed. U-fucoidan, having
about 20 percent glucuronic acid, is particularly active in carrying out cancer cell destruction. B-
fucoidan, a polymer of mostly sulfated fucose, and G-fucoidan both tend to induce the production
of HGF cells that assist in restoring and repairing damaged cells. All three types of fucoidan also
tend to induce the production of agents that strengthen the immune system,
35 A(_:cordingly, consumable beverages and other compositions of fucoidan are needed to

benefit from the many advantages mentioned above. Methods of preparation of fucoidan may be

used to enhance consumption while not destroying its beneficial effects.
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fucoidan, a polymer of mostly sulfated fucose, and G-fucoidan both tend to induce the production of
HGF cells that assist in restoring and repairing damaged cells. All three types of fucoidan also tend to

induce the productinivabeeenis thakstenoHe B s JrmOeE SRR Assordingly, consumable

beverages and other. comi)osition%géaucoidan are needed to benefit from the many a va%-tages

Ve BT e AP R SR AR RS BRRt iR Bf ftenhance consumption while not

mentioned abBove. Me
destroying its beneficial effects. 2 INBRARN it A &aQR PR DMNtERerapRreciated that providing a

fucoidan-containingy oy iogal SAPIETIEOHNRUS B A Sfeant advancement n he at, BRIEF

SUMMARY OF THE INVENTION Dietary supplements accordsllﬁya fo the pre ent S osuer%sprovide

many benefiéBPesier ramdiag terdife srowmaipn 2ot ieiexerticgrrertiapiige e degerar aiipnof cells

and tissues, siueHasnIBSHIe AR SSWHGRAHIL GO L iha hody: promotng high

energy, vitali%u?%ldln¥oythfu%$§s%e enting blood clots and thrombosis; Teduciiig an %
RS TR

reventing
inflammation; “strengthé

HEreRed G g me ard pETveRiae idlammatiother types of
infection; prevenihgruaiyigenesiswmoithesatnd-ehtancess vrtueinaalleriespiohting digbetes by
controlling b'%ﬁHEMEE%%HQQQaHECﬁéég%ﬁ%‘%‘%ﬁ%%rmach dlsora%{ers; prqtecting.the Alildneys by

increasing renal blood floe- detoxifing v reducing and predeneio’ ? Bisease; and

activating stéitPERHIREAVORE Steam e rbogivrent: o bcuintaymepbpiamdatsapanscing fie: thenpyepent

disclosure campsisasraR0BddO ASARRM (AP vaight:of partially, Qgg lyzed fucoidan and about
30 to about 99d5 z%arténby weight of water. The partially hydro%yze(}%cm a%u%.%%ﬁvggg%ﬁ%ﬁ?fgd or not

during the hyaélrofysf‘éaregc fon-Stifonated facoidan is believed to provide certain benefits to the
dietary supplement /sLithsastenkancach@riapertiesreaiipgiRantccancat antimicrohiat anti-
inflammationgdife.exiension anli:aging, celland fissue regeneration, and stem. cell activation effects.
Additional illucstrative embodiments furt %r co%dg}r%%ﬂ(ﬁ%er méi%é‘é%?s%ﬁié%%ﬁ%mﬁb%% added
in any select@PELRABIRATRRY PEieskahRier o Ui raryialp brdmbnedagoitiditiansdyitemptiseabout 0.5

to about 20 patddwssieahalaanaceitakingedienthaying,a Nigh QRAG, value, suc o
concentrates é‘blac‘%‘?{ea}ges, req]l%rap s, white grapes, blueberry, acid fruit, ras%berry,tf) ac %erry,
R >0 TR HiS R B RR R O BRE Rave s antimiapbiekgatmangosteen,

strawberry, plum,-or
noni, aroma, Wwifheatiompidartiocyanistitis g bell o i gloRess 888 XL WEaWRIRRIdS, or

mixtures therﬂc@”ﬂ%ﬁﬁﬂiﬁmﬂﬁ% ment may further comprise about 0.01 to about 2 parts by
weight of minerals, such as deep sea m%lr%rais. gn%l; fur%ﬁecﬁ%mafégg THSHTEITEh TS PRRPRSHY

comprise abGEP0eAES Bwhiise priedcnybiRign oF geppeplexirdictasuatpaisthiackipesaaianSichuan

pepper extracbmpibdbisesibarambut D6 HEOWARs ot of 2 muraceutical ingredient having a high ORAC
value, such as concentrates of black grapes, red grapes, white grapes, blueberry, acai fruit,
raspberry, blackberry, strawberry, plum, orarige, cherry, kawi fruit, currant, elderberry, black
currant, cranberry, mangosteen, non, eroniz, wolfberry, proanthosyanidins {such as from grape
seed extract), curcurninoids, or mixtures thereof. Further, 2 dietary suppiement may further
comprise about 0.01 to about 2 parts by weight of minerals, such as deep sea minerals. Stll
further, a dietary supplement may further cornprise about 0.001 to about 1 parts by weight of
pepper extract, such as biack pepper or Sichtzan pepper extract or mixtures thereof, The fucoidan
from which the partially hydrolyzed fucoidan is made can be from Tongan lmu moui seaweed or
Japanese mozuku or kombu seaweeds, or 2 mixture of such fucoidans, The dietary supplement
can additionally comprise flavoring agents, preservatives, and fhe like.

Another ilustrative dietary supplement according 1o the present disclosure comprises

about 0.5 1o about 70 parts by weight of pazj:ially hydrolyzed fuceidan, about 0.5 to about 20 parts

by weight of a nutraceutical ingredient having 2 high ORAC vaiue and about 10 to about 99 parts
by weight of water.
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from which the partially hydrolyzed fucoidan is made can be from Tongan limo moot seaweed or
Japanese mozuku or kombu seaweeds, or a mixture of such fucoidans. The dietary supplement can
additionally consptisediavaitingage disapresetvatives.canichthe likeordeatbgtilhustiratveidietary

suppleme rdi [ iSC omprises ut Q.5 tg abouf 70 parts hy weight of
partially r?%%cl‘ﬁgé% %I%)I'égﬁ ae%e'bu g%%é%%%ﬁ%%ﬁéﬁ%?v%@?@%%%oﬁb#g(gleﬁ%glufn%redient
having a bigis EYRAEH afirsnpgtcabach 301 P aBGT oS 8o yparti ghveishadwasstill another
illustrative dietary.supRieMAREACCOSHRG RIheRIASR I HiSEIOSHESCOUMRIISES 1AM 40 about 70

parts by weight of partialg hydrolyzed fucoidan, about 0.001 to about 1 parts by Welégqht of pepper
extract, aftPAbbTIP S BSOS AR M PAERIR BitrAkYEr S iR P AR Ra R e

supplemesdbact aatinty te-gh: piaspptdisaias Heocohptisaana o wAS o wkekl of  parisduyisneight of
partially h: f - i a to. abquit rts_by weight of pepper extract,
about 0.5 tgF ggo%%%%%%%? é%q\?viglgg%g%?% h%%%g(?g%%%;@ﬁé%ﬁég%%ﬁ n%eﬁ%%v&ﬁac value, and
about 9 to about’9910 jyahes Byswelyheobovarent Al SHH dirlhauriicstrative cevibodismesribof the disclosure

comprisesRwalit 4asaa6 deppiiatnprayisisgasdist RRlemenining fesage s eomRrising

partially hydrolyzed fucoidan. This_solid dosage form illustratively comprises a tablet, capsule, or
spray driet'st ARSRS% o BTREEY SHETS Ay AN S ST o PR ROy e RER AP Bithe
ingredienttietesiidldeskghiove iarcahtigatidly withaihediguiddoimpsaftheddietanisspriement In addition,
the solid dgsage. for. . contain pharmagceutical necessities useful for the. manufacture and

com poung?}]%%%égr%ﬁ%ﬁgg%ﬂqgﬁ i ?Jrs?tnfga({l*v%éecﬁngb%%ﬁﬁgﬁ 0 S‘T"e%isc c?%cﬁnt‘e% ceosr?if)drfgoesg S Metfiod of
making a prRyHempinpespnsHifer olerersBsmprsSition, tvanarethotimompeisimguteinnikingpd selected
amount of fucoidagsgeniaining seawseshwitb Rt and adising the fydrosgngn concentration

corresponding to a pH_of about 2.0 to pH 4.0 to result in_a mixture; (b) while continuing to mix the

) . pH 4.! W
mixture, hEEHAL tHESHBGERSIRr it earpesti nybt esedAarssiagted time period, thereby partially
hydrolyzing the figgoidamminitie: seaveahant 66 autingdnenheatedahdereic)eeokng the heated

mixture toa%grgS i%ng%gg \%%atu'ri%% %hggn%gqggg(i}rﬁg toogg'}étq% ah‘ift?gb%ﬂ%( ure as%'\} cotols, resulting in a
cooled mixtdre; an (g; Inclibating the cooled mixttre ar armbient TeAmsaratred whte Fthgtor up to

about 72 Hoasthereby obtaining the partially hydrolyzed fucoidan composition. The hydrogen ion
concentration is ysjcallyausiagidhedciid 8 ackacsaisipalnmatiods el peapdnipe art An

illustrative acid comprises_sulfuric acid, and when sulfuric acid is used, the conditions can
95°C for & selected time period, thereby partially hydroiyzng the fucoidan in the seaweed and

resulting in a heated mixture;

(c) cooling the heated mixture to ambient temperatures while continuing to mix the
heated mixture as it coolg, resulting in & cooled mixture; and

{d) meubating the cooled mixture at ambient temperatires while mixing for up to
about 72 hours, thereby obtaining the partially Irydrolyzed fucoidan cormposition. The hydrogen
10n concentration is typically adyusted by adding an acid, according to methods well known in the
art. An illustrative acid comprises sulfuric acid, and wher sulfuric acid 1s used, the conditions can
be selected such that available reactive groups created by the partial hydrolysis of the fucoidan are
sulfonated, resulting i a partially hydrolyzed, sulfonated fucoidan composition. The heating of
the mixture can be carried out at increased pressure, i.¢. at greater than one atmosphere of
pressure, 10 speed up the hydrolysis reaction.

Still another illustrative embodiment of the disclosure comprises a method of making a
dietary supplement, the method comprising:

(a) mixing about .5 1o about 70 parts by weight of a partially hydrolyzed fucoidan
composition with about 30 o about 99.5 parts by weight of water to result in 2 mixture;

{b) sterilizing the mixture; and



be selected such that available reactive groups created by the partial hydrolysis of the fucoidan are
sulfonated, resulting in a partially hydrolyzed, sulfonated fucoidan compositio_n. The heating of the

mixture can be céftied dutksReGastEiyRGEIFETE dn aryeble rehminoneididitissphibgediemressure, td
speed up the hygsebisiskeastion. Stlkanateenilvetrdivesmbadinentofdhedisclasug.gomprises a

method of making a dietary supplement, the method comprising: (a) mixing about 0.5 to about 70

parts by wETGFOF e o SR RO Coftios FREAEs o306 1888k 9.5 parts by
weight of waderstonresultintdghisdners(h) SElyingdhe. rrbdkiging itk 4téelipackaging dhe sterilized
mixture in ltable, container, Additionald %;ggi nts can be added to the mixture, as described
above. Ste%ﬂ%ﬂl)% tﬁg%r%lxt rgcggsng g%%‘?n%% out ?/' pasteurizing the mixture or treating the mixture
with a high tempeeaturasbartiimes(hidhsde) piccessepamedtrashighitempesdtane {bbHT) piacess.
Packaging ihe. sterlized mixiuie ean.COMRIe ANt PEReesS AhA6ald:illprogess. dn.a first aspect,
there is provided a dietary supplement comprising about 0.5 to about 70 pans by weight of artificially
sulfonated iy hydidlyzedfucoidan and about 30 to about 99.5 pans by weight of water. In a

second aspect, theredsrpravidecha-dietanyisUPPIBment GBS Dehakewk Qi toabaub @ 7parts by
weight of partially hydrolyzed, artificially sulfonated fucoidan, about 0.00 1 t out | parts by weight of
pepper et BSHE & MU L B HOUhe SRR ARHG St RS i
ORAC valugy sridiaborineetedisstro900partgtoyhwe it b watert ¢hanthirccaispestetters is provided a
method of making marentificiallysulfenated.duadially sy deelyzed fugeidameemposition. the method
comprising: (a) mixing a selected amount of fucoidan-containing seaweed with water and adjusting

the hydrogen iorttd et M EBTRRES KR E L A BrLBSER 3769890 HEPBYSIRTBH of sulfuric
acid to resultviiicdymixfured{byoutpteicantinummghto poxithenmixture, heating the mixture to about 37EC to
about 95EC for a zegllected.time pegigg, dthereby O@ﬁ&@&l ahxdrol. zing the ftécoi anain tahne ggf-:-.aw.eed and
wherein the sulfurit® - | 0 e bé?ﬁatfﬁydlrogl

- IARInG & 3¢ LT} ~Contamng W USTING
cid Siff0AtES avaNabIe Tedctive groups created by T Sis of
fucoidan anthedwdhdaenimmnchecrsnox e stondogling e dedmd Iixord (ddmbidtrpipdiatitres
while continying, tqmix ihe Agated mixture as it cools, resulting in a cooled mixture; and (d) incubating
the cooled mixture at ambient temperatures while mixing for up to about 72 hours, thereby obtaining
the artificially sulfofi&ited, PRHGARIEYEPSIV B HESHEM EohipidRgtR mixture to about S7EC to about

OSEC for a selected time period, thereby partially hydrolyzing the fucoidan in the seaweed and
wherein the suifuric acid sulfonates available reactive groups created by the partial hydrolysis of
Tucoldan and resulting in a heated mixture;

(c) cooling the heated mixture to ambient temperamres while continuing 1 mix the
“heated mixture as it cools, resulting in a cooled mixture; and

{d) incubating the cooled mixmre at ambient lemperatures while mixing for up to about
72 hours, thereby obtaiming the artificially sulfonated, partialiv hyvdrolyzed fucoidan compositiorn.

In a fourth aspect, there is provided a method of making a dietary suppiement, the method
comprising:

{a) mixing about 0.5 1o about 70 parts by weight of an artificialiy suifonated, partially
hydrolyzed fucoidan composition with about 30 1o about 9¢.3 parts by weight of water 1o result n 2
mixture;

(b) sterilizing the mixture; and

{c) packaging the sterilized mixture in a suitable commainer.

in a fifth aspect, there 1s provided a solid dosage form: for providing & dietary supplement, the

dosage form comprising artificially sulfonated, partially hydrolyzed fucoidan.
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In a fourth aspect. there is provided a method of making a dietary supplement. the method
comprising: (a) mixing about 0.5 to about 70 parts by weight of an artificially sulfonated, partially
hydrolyzed fucoidan composition with about 30 to about 99.5 parts by weight of water to result in a
mixture; (b) sterilizing the mixture; and % ing.the sterilized mixture in a suitable container. In a
fifth aspect, there is provided a solid do m%ﬁaﬁ [ dietary supplement, the dosage form

comprising artificidfosiifo pated; fhadiddhsdopthiolyg etetesotdapicindats TAd e ddESERINGIEQN Before
the presenf fugoidan-containing dietary gE;g an methods. are disclosed. and described, it is to
be understood8 that t ﬁ?’s Fﬁvention %notﬁnﬁ%@ﬁ% the pecl}r%i%:su giri %éro!lﬁ |g%3(rjga%t?3)r%§? c|:‘)lr1("%rcess steps, and

materials RBRIEEHIFS TSSO CHA MAREE S IrsebBeraie pssuah eonftaerbrI N TIporaTyiIBMewhat.
It is also to.he wndgrsiand faat Radermineloau e PO¥REReHRIMIS Msqd-tandhgupRsrof describing

particular embpdiments only and is nqt intepded to be, limiting since the scope of the present invention
Wil e bR 55 RS A RRIER A SRR PG GTROPERER e RO ER B ther
reference materialBmeférrechte bitie ptecdesonbioth erib e kgnied dndf Hyahouppiidadaiiaie provide
additional q%@ua{milts practice are hereby incorporated by reference. The references
discussed hérein are provided solely for their disclosure prior to the filing date of the present
application. Nothidgiareiprions md esresteietrnss maiainsstoreitabmeiiodasenibaties not entitled to

antedate SugkgischuT@DIMEANR Of PHGKJRYE BESAIMTWSL DE- prtackthabasitsed iathis
specification and the epded clajms, the singular forms "a,” "an,"” and "the" include plural referents
unless the Eﬁﬂ@%&?@?&%‘?&ﬁ?&s RETRAERCCSTHRTAISPGT SRS, FeTafisheasy %8188y supplement

containing dsgiastiad oy ey dity feoch fuintiaidie mretastesaikaitneNfthive bersaofeobsdehspastialy
hydrolyzed JyGaidanss IIRIANGSIRR1:25H RilISRlREnGe 19,0 L more, Of Such acids, and
reference to "a preservative” includes  reference to a mixture of two o More of stch SFéusrervatives. In
describing &§®l&ming the present invention, the following terminology will be used in accordance

with the definitions:spi@ut BelannAsyeed IR, CORPHSING RGN -CARtAIRNGryiar
"characterized by," and ,,%fr%mmafticmggivalen s thereof are inclusive or open-ended terms that do not

exclude addffigfaf: u o BfeRENES SFFRLTH Bt B BTERTG SRty A RTRS GSRETRHs including

the more Thus, for exampie, reference to a dietary supplement containing “a partially hydrolyzed fucoidan”
meludes a mixturs of two or more of such partialiy hydrolyzed fucoidans, reference to “an acid"
includes reference o two or more of such acids, and reference to “a preservative” includes
reference to a mixture of tTwo or more of such preservatives.

In describing and claiming the present invention, the following terminology will be used
m accordance with the definitions set out below.

As used herein, “comprising,” “meluding,” “containing,” “characterized by,” and
grammatical equivalents thereof are inclusive or open-ended terms that do not exclude additional,
unrecited elements or method steps. “Comprising” is to be interpreted as including the more
restrictive terms “consisting of” and “consisting essentially of.”

As used herein, “partially hydrolyzed fucoidan” means fucoidan that has been hydrolyzed
mito smalier polymers and oligomers, but not so thoroughly hydrolyzed as to result in complete
hydrolysis to monosaccharides.

As used herein, “high ORAC value” or similar terms means an ORAC value of at least
about 400 per 100 grams of fruit or vegetable. For example, biueberries have an ORAC value of
about 2,400 per 100 grams, and the followng fruits have ORAC values as shown in parentheses
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restrictive terms "consisting of* and "consisting essentially of." As used herein, "partially hydrolyzed
fucoidan” r%ggdgg?f&fg%iggn that has been hydrolyzed into smaller polymers z;}é,nd ollgomers, but not so
r

thoroughly hydrolyzed as to result in complete hydrolysis to monosaccharites’ g%lﬁ)g@agﬂ@rein, "high

ORAC valyg} onesiailar: ioR6 e s @s)QRAkYRIE, 25 Bt LQ@%&b&Q@MEﬂ%P%%QQ&@{@%ﬁﬂU“ or
vegetable. Flor e le, bluefr%r ies have a %?ABL value of about 2,400 per 100 %rams, and the
following friits have ORAES 08k 5% %Fﬁ?&?r?'% Bﬁrgﬂﬁse(@@gﬂwléé 699 Bgite grapes
PCT/US200680918¢ foets100wramisvblabighedias (@ 086) ¢ brdmibeckies:fts/ b} gsttambesnies (1,540),
raspberries,(Jn22Qb1:BMS. A4 9);, QFRANESHILS %ﬁx‘?ﬁ@%@ﬁﬂﬁ?Qﬁ@&%&%&?ﬁm@%@“h(602)' and

white grapes 446). Other fruits known to have a high ORAC value'inc grapes,%mangosteen,
noni, “aronf& o lfBRIES N iberiradine spehaidromprieenmiarmg reademd iadonfimbthave high 5

ORAC valygseiptadmpropnideqyanigingogiel Bsimm:eN@ols o, wapeesdanthbaek of white pine
of southerrblrz.ur%lel(;e. . %%?[h)lggnol@é@al?eaﬁ?ug&lal\{%ﬁ4,698,360), and curcuminoids. Oligomeric

proanthocyarll%glns are ustrat S used herein, "sterilizing" and similar terms means, with
respect to nutritiofe uaibiseinelistiiinngg and binidlastean MeBranaith weaperidotivitytigredter than 0.85,

pasteurizing e Gauiliapal i RAIARRN! A lorBs:k RN TEIRGIRYIS. WiIllLigshpgLto nutronal

suppﬁments having a pH greater than 4.6 and a water activity greater than 0.85, "stetilizing" and

similaY terr TSI HHERH SBBISTT Hsh Lordre HAPeRLIFRAORS SUEbReAmert Rertienalsmaiewenis
microorgartisvig; cafahtatef tepraduaingintthechutitioaatsinple s rteAtannomaaknon-tafigerated
conditions Qf, st istribution. L.r' As used herein, "pasteurization” traditionally means a
process nagr%ieé:1 %@gf ré%%gﬁgg%%o%ﬁs&%%%ﬁog%ﬁwgﬁ%%%gl rﬁralgﬁléﬁé%o?%ﬁﬁlgrﬁg ¥ not lower than
62.8C (i.e. carrbi) abrenordesiss thabe 30 THinuRES B chsrd nptly tonlebntordetgerad pduditiohs| dfacteria
that may bepgsent withiti@ffecting flavor and food value. Currently, the most common method of
past?grization in the U?%L%d States is I_—Iiggh Temperature Short Time (HTST) pasteurization, which
uses tetal plates Y0 SHHHGTR AT Ty L e MpB R B Rarp e Proqsss narestfisshisnlissbamian 15
seconds, fotsimedsbylrapielegalintclt/tif mPastberiabiion | WR kS RPREESHENIASI BT St less

pasteurizatj Ing . higher eratures and longer ti . UP. pasteurization results in a product
with Ionge?@%‘eﬁ#ﬁ] %%% ?ﬁﬁﬁ&ﬁ%g%ﬁﬁg%%%ﬁ% Mf%%%o atc?(g?ﬁléﬁz?ggﬁgeﬁ ‘ﬁ'ﬂ%?ﬁf)nal
supplemerit§qghstlaye) aphomeranet{odraotyathigiest epnpoeatureh(d MTasrsteatizatiotieraises the
temperatung; {3 SR P31 Sp-RA0E SRk few Basan $asfallowesh By HARIGEORINg , fres

UHT- asteur(iized product that is packaged aseptically results in a "shelf stable" product that does not
requff and hot water to raise temperatures to 71.7°C (i.e., 161°F) for not less than 15 seconds, followed

by rapid cooling. Ulira Pasteurization (UP) is a process similar to HTST pasteurization, but using
higher temperatures and longer times. UP pasteurization results in a product with longer shelf life
but still requiring refrigeration of milk, but not of acidified foods or nutritional supplements (pH <
4.6). Another method, Ultra High Temperature (UHT) pasteurization, raises the temperature to

25 over 93.3°C (i.e., 200°F) for a few seconds, followed by rapid cooling. A UHT-pasteurized
product that is packaged aseptically results in a "shelf stable" product that does not require
refrigeration until it is opened.

As used herein, “aseptic processing and packaging” and similar terms mean the filling of a
sterilized cooled product into pre-sterilized containers, followed by aseptic hermetic sealing, with

30 a pre-sterilized closure, in an atmosphere free of microorganisms.

As used herein, “hermetically sealed container” and similar terms mean a container that is
designed and intended to be secure against the entry of microorganisms and thereby to maintain
the sterility of its contents after processing,

As used herein, “tablets” are solid dosage forms containing a dietary supplement with or

35 without suitable excipients or diluents and prepared either by compression or molding methods
well known in the art. Tablets have been in widespread use since the latter part of the 19 century

and their popularity continues. Tablets remain popular as a dosage form because of the
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refrigeration until it is opened. As used herein, "aseptic processing and packaging” and similar terms

mean the fllvg;ﬁpz% Ga}ltﬁit%rglzed cooled product into pre-sterilized containers, Ijgyr%vged b aseSpnc

: o ! 17US260600976
hermetic sealing, wi a pre-sterilized closure, in an atmosphere free of microorganisms. As used

herein, "herielicall sealadarpialne And aluler ImameRn.A.cenaleirbis. designed and

intended to be secure against the entry of microorganisms and thereby to e Sterility of its
contents aftériibeessiRg VAR tRssdnRASHE g BB By 87Slirarring e nd s wseniam Aerar e tdry
supplementdsitizeodpawvitay bstiaile, Sxaipien s Okl usats.anerRRRHAL S e R GRRRIRSSION Or
molding meghe()%%st ell keqlglwgiég ; enasrl'ghTa lets han bgen in wide Pre ad usel.si ce the latter part of
the 19th cen{ury ana their opu?arlfy COntnues. fabiets FEMah %‘Bap’ucfarog ' 48 E’fé’ﬁfrm because of
the 6 WO 2006021 (3 vomUBEa0st009 todzaavamtighe s afudiebh dib todhet nfaimdacturer (e.g.,
simplicity ang, 2eORo Y Ak R ERAIY Ak @RIl ANL EAMERIRREC MIHACKANNI SPRIG ARG

dispensing) and the user (e.g., accuracy of dosage, compactness, portability, blandness of taste, and

Yy . al :
ease of adnSiATSEratiof P IRSEG P PiHtefed4Rd FeRjefs sfyRhletBibpien dpedditiap fadleadtiybe
round, oval cokengeaidingreatnosbiiprapularableysaamdifrnge al yissize-amd waightw@epanding
on the amount,of diet upplement present and the intended method of administration. They are
divided into%g%%u e‘?g%/ug?a%é%‘fﬁSng%lrg\egrtglggggﬁ%\eﬁllagfﬁ%ﬂhch&?orﬁ%%g& at%%fgé FEablet tiiturates. In
additidf to tHeraetvistier thiwaivoutiztiegr éwiedingrdiiepeslibinderrabietdiboerain & nevmiobgrovted

materials orsagdiiuas.cOnditatiaravpalaish additvesipsluiesdhone matesials hatbelp,ig impart

satisfactory compression 10 characteristics to the formulation, including diluents, binders, and
lubricants. AXBESHEGIEHRIG SOl atititte e napectergigassatitional desirable physical characteristics
to the finished tablel; wseheadrgislittegratars imeol eusstlaversiRadewaetentng rgestsisAs used herein,
‘diluents” arg nerlsusiances, added o nrease (e bulk ofihe, formulation o make fhe et a
practical size for compression. Commo y tsed diuentSiRciide 15 Calcum pﬁosp ate, calcium
sulfaté? lacteseideaplipspirdanniivsosiifateclaseitte kemins tarshitop sndierechbuisler dsflidachnd the like. As
used hereinyshindel sughe aganisiard:it@ impart cohesive qualities to the powdered material. Binders,
or "granulators" as they are sometimes known, impart a cohesiveness to the tablet formulation, which
insures the tablet refENG i achBAEE coinprataitid A5 ITRIr LY iR Sroviv tRdRBRMISHhg qualities
by the formutatipinl ofgranty)es ‘Ghdesited hardieg st andsizes IMaierialpaoncopriydsetasbinders

include starely; OISR OGN B8 OIS AERRR i AN RS, JBIRSSSS, ANkAg 0se: natural

and synthetic gums, such ds acacia, sodium alg
20 improving the free-flowing qualities by the formulation of granules of desired hardness and size.

Materials commonly used as binders include starch; gelatin; sugars, such as sucrose, ghicose,
dextrose, molasses, and lactose; natural and synthetic gums, such as acacia, sodium alginate,
extract of Irish moss, panwar gum, ghatti gum, mucilage of isapol husks, carboxymethylcellulose,
methyleellulose, polyvinylpyrrolidone, Veegum, microcrystalline cellulose, microcrystalline

25 dextrose, amylose, and larch arabogalactan, and the like.

As used herein, “lubricants” are materials that perform a number of functions in tablet
manufacture, such as improving the rate of flow of the tablet granulation, preventing adhesion of
the tablet material to the surface of the dies and punches, reducing interparticle friction, and
facilitating the ejection of the tablets from the die cavity. Commonly used lubricants include talc,

30 magnesium stearate, calcium stearate, stearic acid, and hydrogenated vegetable oils.

As used herein, “disintegrators” or “disintegrants™ are substances that facilitate the
breakup or disintegration of tablets after administration. Materials serving as disintegrants have
been chemically classified as starches, clays, celluloses, algins, or gums. Other disintegrators
include Veegum HV, methylcellulose, agar, bentonite, cellulose and wood products, natural

35 sponge, cation-exchange resins, alginic acid, guar gum, citrus pulp, cross-linked

polyvinylpyrrolidone, carboxymethylcellulose, and the like.



extract of Irish moss, panwar gum, ghatti gum, mucilage of isapol husks, carboxymethylcellulose,

methylcelIu@aem%%\émlpyrrolidone, Veegum, microcrystalline cellulose, rpmg&&g%mﬁ 5 dextrose,
amylose, and larch arabogalactan, and the like. As used herein, "lubricants" are materials that perform

a number of functigns in jablet anufacture, such as improvi I et
granulation, preve(r%’tfnugmél1t “"‘é%?on"é’f"‘fﬁ% ?&B?E"t r%rgt%%?gfgt?l #15%%%%5%%%%%&%%% f%l: 82’,
reducing interpartidiEtiviction, tanthataititasn éptbroepd SiorraiuidiaBrts rshRiEErERIRyCommonly

used lubricapts ipehiagriale RHMAIRESIMLSIARBIRd CAIG IR Rk RbNaDIC@aids ansdydrogenated
vegetable oils. As used herein, "dlsmteE?rators" or "dglnte%&%nﬁﬁ' are sutistq ces %at faﬁllltate the

breakup or HETREEGEAHGH tteinRd g SRGh REFEROM § BV RS R HSHARPHRE been
chemically ¢jaaaifiesias tarchiessdldys dgehutdseioalgitide of gheasy @i rdisittenratonssohdiede

Veegum ISV&Y%egpggggllglose, agar, bentonite, cellulose and wood products, natural 35 sponge,

cation-exchange resm% algini_c acid, guar gum, citrus pulp, cross-linked polyvinylpyrrolidone,
carboxymethylcelldssechbricie flasormgaseptlarrn 2ardpebtyishon shsous8 sradwsdargigtein,

"coloring agepts s@isieaents sty elpbiesadnerepsssineapnbaraphe, wiklie addNendEelp the
manufacturer to control the product during.its reé)%fation and Iéegm the user to identify the product.

Any of the aPSrEXERFEE SR KEtEPRERAMISBETE S RF/EE TNAUFEE rereof, o their corresponding lakes
may Heé used to colas tabldtseib, Cotprlided ds:tivdid dnainga diviom Sbyhadisbepticarpfsapplatemssluble dye to

a hydrous oxide, balieav et dRauieh andnseiuiie.JaHmadade: Saiand i, “Mlavoring

agents" vary considerably in their chemical structure, ranging from simple esters, alcohols, and

aldehydes teushissinaiimtddariicsinerrismasdnecnestbyayiothes <y RiFrboohavsre b inidbst any
desired typeraig.pon aRiRbIe, LOAB IS dhsIRIN. [eansWe s akseliditesage-fomsgmwhich the

dietary supplement is enclosed in a hard oy soft.(including. gel caps),,soluble coptainer or shell of a
suitable pol%ﬂﬁociﬁﬁ?ﬁeﬁ% %f%\ Q"I?Jﬁ%egﬁf{ FEIATh R Sp%ﬁ'l%lglvea%nﬁ%er%?ggrb?f 8#101% Lo

es, aFrench
pharnidcist itik@33upplanngiterdoheWkegepeanDuBiai oothided alpitetufog hsnsobydhdatial capsules.

n 1848 Mutdock ealeniedhestuepiaca haidarialn capsln, eensareplaian aldaadilpg) agents,

15 dietary supplements, an Ike remains a popular method of admlnisterin‘g?3 agents by the oral

route. Capstikeallarecenstite dundabins abmnistaratrung @ ks tdarshae periblis fikd it easier to

swallow capgpipscthandabiststheniore.arefe ingdedakanibis fosmsviaaorRossiptiBodghithepreference
has prompted manufacturers_to market products in capsule form even though the product has already
been produ ﬁaqﬁciixﬁféﬁmpeen produc c{m ta%&et H)rm.

20 As used herein, “pharmaceutical necessities” means substances that are of little or no
dietary or therapeutic value, but which are useful in the manufacture and compounding of various
dietary supplement preparations. These substances include antioxidants and preservatives;
coloring, flavoring, and diluting agents; emulsifying and suspending agents; ointment basesl;
pharmaceutical solvents; and miscellaneous agents. See, for example, Remington’s

25 Pharmaceutical Sciences for a review of what is known in the art concerning pharmaceutical
necessities.

As used here, “powders” means a solid dosage form intended to be suspended or
dissolved in water or another liquid or mixed with soft foods prior to administration. Powders are
typically prepared by spray drying or freeze drying of liquid formulations. Powders are

30 advantageous due to flexibility, stability, rapid effect, and ease of administration.

As used herein, “Brix” is a scale for measuring the sugar content of grapes, wine, and the
like. Each degree of Brix is equivalent to one gram of sugar per 100 ml of liquid. Thus, an 18
degree Brix sugar solution contains 18% by weight of sugar. Brix also describes the percent of
suspended solids in a liquid. Thus, 95 Brix, for example, denotes a liquid that contains 95% by

35 weight of suspended solids. Brix is measured with an optical device called a refractometer. The

Brix system of measurement is named for A F.W, Brix, a 19" century German inventor.



20 As used herein, "pharmaceutical necessities" means substances that are of little or no dietary or

therapeutic‘;@lﬁ%p%%ich are useful in the manufacture and compoundir}%gh}/ﬁ%i%}&]?qiﬁ%tary

supplement preparations. These substances include antioxidants and preservatives; coloring,
flavoring, and dilutifi-agesnts iemulsifyihgraacsiss pariingyageplanaintaientiiases ahagmaceutical

solvents; arggl 'g %H{aﬁ)e enis..See, for example, Remington's 25 Pharmaceutical Sciences for a
review of whaftlb?is ﬁﬁnownﬁﬁ%{e%gaﬁ%ﬁo%gg%ﬁ%oéoﬁjﬁ3?%55%’&?83@ n‘é‘B&é@?ﬁé R SEFRAHE "bBwders”

means a sofitiieseefcterifainte Hatcterperspispentiitsrutissd neehivnsreeoo anotider liquid or nixed
with soft foagis.prianteiearinataHRbRMARES.RE5.MBIcRIM BIRRares hY-SRiAM Sning g% freeze drying

of quuigi forrpula jons. owd?;is are 30 advantagleous due to flexibility, stability, rapid effect, and ease
of adniinistralioH  RETEEGASIERTY mpPaeren SLHIE RS TRERLGRIR e Rl aradrheaifisPrapes, wine,
and the likdutdichsegledif Brixidéne dorilidlentaoioneaghianaf, sHg adpesd0 o1l wfilignidistiws, an 18
degree Brix gugar spl ins. 189 lght of sugar., Brix also describes the percent. of
suspended solids in a Ilé)sl%%‘?é%gsg’ 8%§’é%f$%&f8%r%&w%rf§81%r eﬁlgtégd%’ IP&&?&%W& cshn?gfﬂr%y 9%1‘9:} 35
weight of stéfeftEdderis rBiteisipgend sheusirnizn tbpticatde visisvatia dnefllangemetbibifie  Brix

system of mgasLERMBA] ismamag feioh W, BeberdnkARGENLIVZ SIARH eIk, S YUG,
invention advances prior art dietary suppFements by

2006/102108 PCT/US2006/009769 The present

providing a &'gfg’r?} %ﬂoﬁlp amen nﬁ)%?ﬁ Eﬂg?@gs v@ﬁﬁ%ﬁ@&%%ﬁ%@éﬁé‘éﬂ‘fi%Eﬁ%ﬁW ATERIIRBMbU, or
mozuku. Thie thelpitiemichfectitanajoativeheiptanyduppishpesvenf dhdipreseni-invention Beres to provide
signicant i 5 el A aRians L a4 aten ot cilany supplements, The

fucoidan-enhanced dietary supplement of the present invention’provides m ny%ﬁéf%@v Gfittions,

including proVibfiyesidnfionfdarasidinti-aging, and regeneration of cells and tissues, such as
muscles and bones; paemes|ng: gnovda{astansdi dRe:Bodyn RERMROLING E &P&I&Mﬁ%ﬂ?ﬁ%ﬁ(w and

youthfulness; maintajning and, strengthening the immune system, reducing allergies, inhibiting blood
Lioting, co TG A S A P BTRURIHG RO S PO I RGP RGe rEmEenih gD
inflammatiofhgristdtinteite ticmoysipaktdetciilyitg thabadyedLogiddn Riepatatigramsagearding to
the presentdnyeptippmay alsehsipd prevent cardiovascular disease by lowjn
cholesterol |evels, inﬁibitihg sr?r)motél)t r%g%?gg%%%ﬁﬁﬁet}g%%%ﬁg Ia%%@sa%ﬁg%lr%é?nxé%ﬁ%%%d in the

beta-oxidatiiPdPielF ficriiedinahemien e forsyidh renhiaré SucanseanFeeniftenlenpofifie present

invention fighisifikarcaroenaus meks FeMIIKILeR hevisiiesigns alipaihbiclogicaland

DAL 08) e % B S Chr e R Camental condltions asd lemenss. oo "

regenerating d4 age?ie e ments.

Brown seaweed grows in many oceans, including off the coasts of J apan and Okinawa,
Russian coastal waters, Tonga, and other places. An excellent source of fucoidan is the limu moui
sea plant growing in the waters of the Tongan islands. This brown seaweed containg many
vitamins, minerals, and other beneficial substances and is particularly rich in fucoidan.

25 Typically, the brown seaweed grows in long angel hair stems with numerous leaves. The
fucoidan ingredient is found in natural compositions on the cell walls of the seaweed, providing a
slippery sticky texture that protects the cell walls from the sunlight.

In one embodiment, a kombu-type or mozuku-type seaweed is harvested from the coastal
waters of the Tongan islands. These seaweeds are typically manually harvested , mcluding stems

30 and leaves, by divers and cleaned to remove extraneous materials. The seaweed is then usually
frozen in large containers and shipped to a processing plant.

In processing, the heavy outer fibers must first be broken down to provide access to the
fucoidan component. If frozen, the seaweed material is first thawed, but if not frozen, then the
seaweed materia is placed in a mixing vat and shredded, while being hydrolyzed with acids and

35 water. The material can optionally be sulfonated with sulfuric acid to help in breaking down the
heavy cell fibers. The mixture is also buffered with citric acid and thoroughly blended to maintain

suspension. The material may also be heated at atmospheric or greater than atmospheric pressure
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cells and tissues, and promote growth factors in the body. Fucoidan is high in antioxidants that help to
fight free radical to the body that may lead to cancer. Fucoidan als i ignificant
benefits toaﬂgéﬂgﬁ}.%%%idan is high in antioxidants that help to fight free re%%rgf\%%gg%%%ge caused
by the sun anditthetiopafyinganionmeniateandiionsrateal et SrBrewn seaweRdogeaws in
many oceang(,}ii(gglggkilrﬁji_‘gc é gs%?v%ﬁt% g{l d]at%irﬁ arég %lé{.gr?s"%{@g Russian coastal waters, Tonga, and
other places. An éxcellentsource o Yucoidan |st¥heaﬁmu moui sea plant growing in the waters of the
Tongan islands. Thi®iBwas SEave seee dhesneringdiptaritamiienmirealsstandlsthercbefeficial
substances anghiseRaAiGelahbHshiNfugoidaARmeR F&n&%&ib&nmﬁsmgwn seaweed grows in long angel

hair stems with numerous leayves. The fucoidan jngredient is found in natural compositions on the cell
walls olgt]he seaweed FPSOTAHY A LD BEW L Ad TEEY P PR TRe e g d st oieh b Regid s unlight.
In one embodtimasstiiankdminsdypecds sbziskiie e seaiwesddsihwvested ficsmishecaasiabnwaiers of
the Tongan slaRlem LBRSE SERMSAARA G HPIEALY PBA0UBIN HANSSIGH NEHAISRISMA JORNT

leaves, by divers and cleaned to remove extraneous materlal_s. he seaweed Is then usua
large contairféiEARPBRRHEY (Stbepiesedispiympameiiip pocadiorigathaisbassodieit finkbinsheasy first be

broken dowrnioipsavife aegessiaithe fiGoitanaorBRe (GRA ) 18260 ihEeREANGSS Biajatiak is first
thawe%obut if not {r en, he%he§ea\t¢%‘?ed meﬁ?ria isf?la %{aﬁin a mixing vat and shredded, while
being hydroly28a With Acide and 35 WAt PFRERRREN bah GhtSHaNy BRLaltsHEtes (RhsShlfuric acid
to help in breeikingdowrbtherebadiy aaihfiver Sotheb onbiusabed 2 phutietedwighicitrieacid and
thoroughly bignded.to maintain suspension. The material may also be heated at atmospheric or
greater than atmospheric pressure 9 WO 2006/102108 PCT/US2006/009769 whilemt lag The.

A | ACEAEIER N WL

resulting purgd: xNHHACRVAIERIINE pH of about 2 to 4 so as to remain acidic, enhancing
preservative and StRRU M GBRAGENSGETNE RUagHY AR SR dLPseRaTINGdiglasy sipplement

products. Alterpately, the mixture may. be_refrozen in small containers for later processing. 5 The
Freseﬁtinveﬁiﬁl igﬁégﬁé?ﬁg%g@%g%h%ﬂyﬁ%& mﬁf‘&?%ﬂlﬁﬁ‘é _%éﬁ‘?d &fmpositipns
rom seawe B o anveetbplanktFheddeoo nepasitislisrareApresiahin
o nnatmeRU o ahout GapdR BRI Refcem el gL O Il AR T e

composition. Other ingred_ient_s may include an antioxXidant, such a acarfruit an ry having a
high oxygen &t S08sIsa6kb wapuemy 40 tha likes detiendatiduvismadyebOBres aatinal® amounts
from about Q-teriabrerll 20spartentibygight Hesitanalnminarals suebiasdeenseanmingrals may be

resent.in an amount from about Q to .about 2 percent by weight, to provide important minerals.
P G.TU usezp m%ﬂe present li’nv«en’comn inchude cozecentra’ses glf grap% (red, b%ack, or Whitg), blueberry, acai

a¥3 3~ W2 15 b khirebin s SO ] 55

fruit, raspberry, blackberry, strawberry, plum, orange, cherry, kiwi fruit, currant, elderberry, black
currant, cranberry, mangosteen, noni, aronia, wolfberry, and mixtures thereof. Other high ORAC
nutraceutical ingredients include proanthocyanidins, such as oligomeric proanthocyanidins,
curcumineids, and the like,

25 Minerals

Minerals serve a wide variety of essential physiological functions ranging from structural
components of body tissues to essential components of mary enzymes and other biological
important molecules. Minerals are classified as micronutrients or trace elements on the basis of
the amount present in the body. The seven micronutrients (calcium, potassium, sodium,

30 magnesium, phosphorus, sulfir, and chloride) are present in the body in quantities of more than
five grams. Trace elements, which include boron, copper, iron, manganese, selenium, and zinc are
found in the body in quantities of less than five grams,

Micronutrient Minerals.

Calcium is the mineral element believed to be most deficient in the diet in the United
35 States. Calcium intakes in excess of 300 mg per day are difficult to achieve in the absence of milk
and dairy products in the diet. This is far below the recommended dietary allowance (RDA) for

calcium (1000 mg per day for adults and children ages one to ten, 1200 mg per day for adolescents
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High ORAC Nutraceutical Ingredients Free radicals are very reactive and highly destructive
compound%‘}a %gﬂq?g%sﬁge ;5 radicals are producf[s of_ oxidative deterlloligél%%}&fo%%%gggggbstancgs
as polyunsaturated fat. Antioxidants convert free radical into a less reactive and rionharmtdl chemical

form, AnoHippiS LA ISR/ AR SBRIEmBIB A CLeaiasnS g Framin C

N-acetyl cysteine, a-lipoic acid, selenium, and the like. Antioxidants having a hig AC value are
particularly &afagse raReRehthob e mmadatiniedrianisiala s Sraighor e Vadretrat eS8 20 used
in the presest-dexesttian RIxAUde canea) Haias ok grapafmdkhiaeknriwbitahpiluelesns anaindrulit,
raspberry, blackberry, str try, plum, arange, cherry, Kiwi fruit, currant, elderberry, black currant,
cranberry, %ﬁﬁ%@gﬁ% %ﬁ%ﬁh‘?ﬁ%ﬁ%ﬁﬁ%ﬁﬁ%ﬁ}u&n RIXUrSs eér%%éfc.{ 6‘6&3?%#5%@%&8 "iitraceutical
ingredients gicadeypdienhecuiiiresreedteainoigemeriyprédamiemfanidins, curcuminoids, and the

like. 25 Minerals M&@@Eﬁ@ﬁﬁé‘é‘%&ﬂé@ﬁb‘f@@?ﬁé% %@Q}@&W%&@%ﬁéﬁéwﬁiﬁﬁ&@%i%%m _
structural components of body tissues to essential components of many enzymes and other biological
important mBREAEE R0 RYaCoRasiay BERifromitranle sierdls STl an SBUER of the
amount pregesits s itve bﬁ@c@he&&%mifzﬂmtﬁeﬁitg@q&stwm@msmuﬁﬂimithmdi?ﬁnmagnesium,
phOSphor“S%f?ééﬁ‘Bﬂﬁnfjé %H&%%&@{éaﬁfﬁ%%&'&&Q&l??@*é{o%ﬁ}éﬁﬁﬁ'ﬁ'%&f%‘?E%&Q%‘Pz.-fi‘éS grams. Trace

elements, which inc oron, copper,’iron, manganese, selenium, and zinc are found in the body in

quantifles ofdessmsadedilecghanss honeromumaHLoN e e Sih rdigsern HiEfe ble atlitBelieved to
ol 0 e T e e et s e e e day are
ifficult to achieve in the apsence of miik. airy products in the diet. This is far below the
recommenaaené 8?%?5?)’}%‘3%1\%20&5%6(%%”%?%?&85%ﬁgngpf‘fﬁ%i%t G ROEM 5o adults and children ages
one to ten, 1200 mMYazeeday fothadotesdents plOWIO2006410R] B8RS TIISROGE/00976 ahd
pregnant ang JagiaiingWomeR., sk, é}}ééﬁﬁé&%%M%&H&@éﬁ%@%ﬂ'&éﬁ%ﬂ@%ﬂ‘aéﬁic& has

been reported that the mean daily calcium intake for'females over age 12 does not exceed 85 percent
of thel RDA [frsititioha sl e e e bpearissmn @ﬁ?&g@wégm Neriety & sorwdiEdhan 66
percent of ajl:kéimnw@iseibialdd qvsHRe:ETR IecommepdesLaP0NREPHCAGIHRIEN @ty Dglyen day.
After age 35 (s Rgtesniade Jncleases 10,01t 48 peicent Althoush the general publig is naufully
aware of thé consequences o?%‘rllad%qua e mineral intake over prolonge perloas of timé, there is
considerabléwserérafibudar daitt e/tbeitt| oW el diamagneakeniindhe st istvarairesmis buting fasterl leading

to osteoporQgis. JRRAAUHA: JREHIRIERY ARG shell or on the crystal surface. Mobilization of the cation
20 from this pool in bone is fairly rapid in children, but not in adults. The larger fraction of

magnesium in bone is apparently an integral part of bone crystal.

The average adult in the United States ingests about 20 to 40 mEq of magnesium per day
in an ordinary diet, and of this about one third is absorbed from the gastrointestinal tract. The
evidence éuggests that the bulk of the absorption occurs in the upper small bowel. Absorption is

25 by means of an active process apparentily closely related to the transport system for calcium.
Ingestion of low amounts of magnesium resulis in increased absorption of calcium and vice versa.

Magnesium is a cofactor of all enzymes involved in phosphate transfer reactions that
utilize adenosine triphosphate (ATP) and other nucleotide triphosphates as substrates, Various
phosphatases and pyrophosphatases also represent enzymes from an enormous lst that are

30 mfluenced by this metallic ion.

Magnesium plays a vital role in the reversible association of intracellular particles and in
the binding of macromolecules to subcellular organelles. For example, the binding of messenger
RNA (mRNA) to ribosomes is magnesium dependent, as is the functional integrity of ribosomal
subunits. Certain of the effects of magnesium on the nervous system are similar to those of

25 calcium. An increased concentration of magnesium in the exiracellular fluid causes depression of
the central nervous system (CNS). Hypomagnesemia causes increased CNS irritability,

disorientation, and convulsions. Magnesium also has a direct depressant effect on skeletal
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of calcium to phosphorous (Ca:P) relates directly to bone health. A Ca to P ratio of 1:1 to 2:1 is 10

recommen(%lnt;:-(g Eoﬂgﬁgﬁgge bone marrowization in humans. Such ratios are difficult to achieve absent

an adequate i2ta y supply of milk and dairy products, or an adequate supﬁﬁ}%%%ﬂ?ﬂﬁ??—"g%d other

minerals for %4%tg§ﬁaﬁ@j§[%,mk%m@£%g@@% %ﬂ@@%@?&%‘l‘ﬂlﬁ Mgasesang most plentiful
uids

cation of the_intracéllul'é'r fluids. Itis essential for the activity of many enzyme systems and plays an
important rof@RcEFERd trhBtreleRE AR c1e 14 marsnlssrarliahiim thet srarmediesdriaryDeficits are
accompaniediayexuaniaky, of structural and functional disturbances. The average 70-kg adult has about
2000 mBq of magnesium.in his. bady. . About 50% of this nesium is found in bone, 45% exists as
an intracellular cati(‘l)%rﬁr%rhg 5 o}rscigr?’}'étﬁ}g E?(él?’a%le mE %ﬁ%@ﬂ?@%ﬁ‘f“?@% 8?%?31 Srrﬁié)%g%’llﬁlr?f in the

skeletof reprez@vtiran @laimeiuabie Boowl hresbminifiretinitHicattny hynisatod eheticaren the crystal
surtace. Molizaliss) i SaleN 2B TOrp T RAR 1R B8 dHHABPSLIERIGER, RHidt in adults.

The larger fraction of magnesium in bone is agp rently an_ integral part of bone crystal. The average
adultin the GFTSA SEATBERRINSHL SHSRPISE o A IEG BT SETR e SAY I ATHeSR ey iet, and
of this abouttenenthuittld siets o iiedfromthidgastointestingbirRct. Reenbamiddodewstggastahat the bulk
of the absormtg}%c#@j@_ the upper small bowel. Absorption is 25 by means of an active process
apparently closely related to the transport system for calcium. Ingestion of low amounts of magnesium

resultd th increased@BEBiBHGh B BRI BHE Gersnerderemndbnbsiund suifcerdismdralinizymes
involved in pliesphaiectiapsieidiaastionsdhatiize aderosing diphasehate-(AfPhangdiather nucleotide

triphosphates as, substrates. Various, phosphatase d pyrophosphatases also represent enzymes
from an eno%%%ﬁ%@&%? Al 365 Béiﬁ‘ée?pd%rﬁpﬁﬁgﬁrg{]élfe?ﬁ%q%?ﬁ\%gfbﬂ%oéﬁd\l BIAVEBISHERBR in the
reversible assuoitioy b‘ﬁﬂmécheikglahlpanw@sramtirdimeigmﬂhagtmhm‘@rsmﬁsaieitpmts lswecellular
organelles. Fgp exampls-Hadinging g&m%ﬁﬁ&gﬁsnmgam@m@%é%mﬁﬁ CHRAgRRSIUM

dependent, as is the functional integrity of ribosomal subunits. Certain of the effects of magnesium on

the nefvous SRRt BYSHARMFTRGEE RIrsmr cartremPHASt mthdaeitbinémstino r(drondgnasium in
the extracelldiatafluidipaises Sepiession hdhe ceniakreRaERYSIETRIENSikkiRemagRgsemia

causes increas S.irritability, .disorientation, and convulsjons. nesium also_.has a direct
depressant f?g%%lgnﬁs? lé[laeg’[%% %XW%E%% ?L&E&ﬁﬁfﬁ%ﬁ%ﬂ%%@%ﬁﬁ&%ﬁ X %g:ﬁgr?’ﬁally low
oncentrationgagiovaljeie sl thetebaliane | haettivie ressliplementass gradetylehsiiiieinelease and

increased mygeleRxciablityhal canRHREMCe et dhars. Elements. Boron is required by the body

in tracg amounts for_proper metaf)o_lism of calcium, ) _
0 Copper is another important trace element in the diet. The most cornmon defect observed

in copper-deficient animals is anemia. Other abnormalities include growth depression, skeletal
defects, demyelination and degeneration of the nervous system, ataxia, defects in pigmentation
and structure of hair or wool, reproductive failure and cardiovascular lesions, including dissecting
aneurisms. Several copper-containing metalloproteins have been isolated, including tyrosinase,

25 ascorbic acid oxidase, laccase, cytochrome oxidase, uricase, monoamine oxidase, 8-
aminolevulinic acid hydrydase, and dopamine-B-hydroxylase. Copper functions in the absorption
and utilization of iron, electron transport, connective tissue metabolism, phospholipid formation,
purine metabolism, and development of the nervous system. Ferroxidase I (ceruloplasmin), a
copper-containing enzyme, effects the oxidation of Fe(HI) to Fe(Ill), a required step for

30 mobilization of stored iron. A copper-containing enzyme is thought to be responsible for the
oxidative deamination of the epsilon amino group of lysine to produce desmosine and
isodesmosine, the cross-links of elastin. In copper-deficient animals the arterial elastin is weaker
and dissecting aneurisms may occur.

Iodine is important for the production of thyroid hormones, which regulate cellular

35 oxidation. The iodine-deficiency disease is goiter. In iodine-deficient young, growth is depressed

and sexual development is delayed, the skin and hair are typically rough, and the hair becomes

thin. Cretinism, feeble-mindedness, and deaf-mutism occur in a severe deficiency. There is
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5 magnesium, and phosphorus. Boron helps brain function, healthy bones, and can increase
alertness. %% iélgﬁgsuseful for people who want to build muscle. Boron is known t elé% prevent

h
postmenopausal osteoporosis. Further, a relationship has been shown between 4 8%%‘}3? oron in the

diet and the changes pfideveleRingarhliisRda enphama o daurepkefARpligdN wribon (1994). 10
Chromium_is an important trace element wherein the lack of sufficient chromium in the diet leads to
impairme i glucose utilization, however, disturbances in protein and lipid metabolism have also
been observed. Impaired ghsotskcutippaticoiestrs impnaayt middlepagethsafitlestdeclydesuman beings. In
experimenigh s nINlEANL MRG0 SHERRRISANS HAKE: SHONA IDRLRIEMERL LR olucose

utilization aftertreatment with chromium. Chromium is 15 transported by transferrin in the’plasma and
competes AT SFTReTIiRERAT ofifeseCh Rt Ad A Rt B pReh s Asl Yre dut i ¥énefits due to
its enhancamep!alighasenitiization aoedts dpoesidiedacilitaingdhe; hinmiagrof insulin to insulin
receptors, which Mcreasées i}g effec{sl.orﬁl car stsdgﬂ(]e @d Ii(]):]'k%l mnet%laolisrg. %grgsrn‘iv m,as a
supplement may p?ggﬁ%geb%r%sfﬁgcfne dthercsclerosis, éiaﬁ’e‘fes,%ﬁéuma%g%?and V\ielght control. 20
Copper is ottt roptitentstrdcertlegnerd hotheMisgaidie mostuashfromadaieccobiseried in

copper-defgien Raimelsds ATa T iBmAhe e R Ialitssincl ds srouivdariession, sieletal defects,
demyelination and degeneration of the nervous system, ataxia, defects in pigmentation and structure

of haft or WHYSFSr et B EE0E RiIRPE ST WEPRBS LAUIESILEEHS ISR YISSUEE S8EE R ms.
Several coppemegitiaihingaraectad apdoie nghodipdenTheda@acihclusiamiyitesiobsei A5 ascorbic acid

oxidase, 1aceases (KRR S QKidRSE RS MRRATING X435, S AINaleyHlinie feid hydrydase,
and dopam%le- -hydroxylase. opper?unctlons in the absorption™ and Utifizafion ofnllron, electron

transport, 88t g stiresineel bestisTntbeios phd fplelfaraianerny gbem ey eapteibiiswd and development

of the nervauis ByRie s Al NI dasR A GRY IR ARMmIRL] R1EARREfos AN @IRHRE R R AXME. effRgts the
oxidation of Fe(ll) to Fe(f), a required step for 30 mobiliz_a;ir%n of stared iron. A copper-containing

enzyme is GG BEH L S RBIE PN B RV EPE A AR &Y H¥'Ehsilon amino group of lysine
to produce desmsingzand dsidesitesitenthe endssiinksioidtiastnodnat dbppegdeficientiaznimals the

arterial elagrwwe{ﬁa\{rvg\%%‘li

; . . oot ofl s the
thyroid hormones, gﬁﬁg’% éﬁﬁggﬁﬁg‘ dhs & QQ%§E£§JQQ%ﬁ5%¢@§%§%Qsoc%éti%v&go uction o

ch régulate ar 35 oxidation. The“iodine-deficiency disease Is goiter. In
iodine-deficieatspsurgriiowd iepisesseescantiztnal qedk Rt is audyegashizkin and hair are
typically rougheand the.kaikhecamasnthinm-Geativiswisahienmingednesss shskdeat-mplisim occurin a
Sev‘?zﬁ? deff.\%%gg ésyég miiasntl ()ZI‘QQ.{’I(I)SI’IZ}SO 81?1{3 yzriloggiaﬁ)ige-réﬂaza%%q{gi a9g7eg %ynthesis when manganese
is provided.
Manganese is also required for activity of manganese superoxide dismutase (MnSOD),
which is present only in mitochondria. Manganese deficiency decreases the activity of MnSOD
and may lead to mitochondrial dysfunction, manifested as decreased cellular functions.
25 Manganese is required for the conversion of mevalonic acid to squalene. Pyruvate carboxylase is
a manganese metalloenzyme, repressible by insulin, important in the citric acid cycle for the
oxidation of carbohydrates, lipids, and proteins, as well as in the synthesis of glucose and lipids.
Molybdenum is an essential mineral found in highest concentrations in the liver, kidneys,
skin, and bones. This mineral is required by the body to properly metabolize nitrogen. It is also a
30 viial component of the enzyme xanthine oxidase, which is required to convert purines to uric acid,
a normal byproduct of metabolism. Molybdenum also supports the body’s storage of iron and
other cellular fimctions such as growth, A deficiency of molybdenum is associated with mouth
and gum disorders and cancer. A diet high in refined and processed foods can lead to a deficiency
of molybdenum, resulting in anemia, loss of appetite and weight, and stunted growth in animals.
35 While these deficiencies have not been observed directly in humans, it is known thata

molybdenum deficiency can lead to impotence in older males.
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repraductive failures iir_tbmales and decreased fertility in males that lack sufficient iodine in the diet.

Iron is an e&sgg%gmonent of several important metalloproteins. These}je‘inggoe&gdﬁgg(?gobin,

myoglobin, and many oxidation-reduction enzymes. In iron deficiency, there may uced
concentrations of some of the iron-containi%%rfnz nz;le , such as cytochrome ¢ in liver, kidney, and

skeletal muscle, anerEYELihid GERTRRO TR ETR HOBHY ASIPPRASALY FEEESDE U Ele in the
synthesis of GéiGsioscalapetyrensiddytoprbiensd Winichnarectabpbstantcenvstitlishits ofdcartilage and

bone. Manggfes ISR IDLSRRURE AGtN S, ANEASY HADRIAseS TR Rl SRy mes is

responsible for linking Sugars together into 10 GAGS, adding sugars to other glycoproteins, adding
sulfate to iSRS ﬁ@@?ﬁﬁ@t@ﬂ@éﬁ@té@%@ﬁ@ﬁ%ﬁ@é&%a& Lty QTG SuRfais & lipidss.
Thesg funclighsval a:mapifeBtechasio A48 YSy NiesiskRsaivoniamisigoahantisaiinaulfaie karatan
sulfate, heparin sulfate, and dermatin_sulfate, among others), collagen synthesis,.and function of
any oo D A G EET RaR s S e o R AR reeAdhcs for
connectivevidda B8N AtheintiPeithebistsitst savalioreprojsepmaihierion bomedbeegiedr of connective

tissues. Maggapese Seficiencias hpmansianhaninain eashioaarmalionsarewihsyollen and

enlarged joints, and slipped tendons. In humans, manganese deficiencies are associated with bone
loss, arthri@F%‘H‘irﬁ‘ﬁ%ﬁ?éa%q’&88’%%15ﬁﬁ%fﬁ?ﬁ?@e%}%ﬁ%faﬁﬁb@R‘@?ﬁ?éﬁaﬁgﬁ‘%@d‘ﬂ’?’w&%’ﬁﬁective tissues
during mangesesevbieficidn €Sy Sviil chlondreitiivtutf ate sdpeimgednastaepletetn? Gods.
Manganesg-deficient o i i ize. n is.whepmanganese is
providedt M B o)

which is presseRtERes Hiietrsaaaomisihncsa venegiBiicyieé reasesiddlisetirigf BENISOD and

may lead teraniReceskal dyskicton-faniesiedasaeaaasadcalidas denelinmeihiManganese is
required foy the conversion of mevalonic aci t? S ne. Pyruvate car lase is a man

| ! ualie o %%X . anese
metalloenzJE: FOTELTEyPIREH CRHor TR RS R R S50HE Tt S S b
carbbﬁ_ydra@sg hpiibﬁgdﬂgmﬁéhﬁ%%%h@ﬁ@ﬂhﬁ mmggdhglmm{amddlmhisnmlyb@nqm is an
essential mingrahioRdipIgNeRt GOSN AINSIBADG. MRIKINEYR 150, ARELAORSS yfhis mineral is

required by the body to properly metabolize nitrogen. It is also a 30 vital component of the enzyme
xanthine ofigi<d sevsreh2rivelivdelto convert purines to uric acid, a normal byproduct of metabolism.

Molybdenum alsowsippansishe hediis siaragerehiripid tohed seluac upetionssuah asigrowth. A
deficiency of m%lxlkédgnum is a(ssociat%d gvi%h.mouthagn? 1gbumégsorders and gancer. diet high in
refined ancfe&%’f:eséleaqfoegscfgycgr? 18480 to 2 écéﬁ%%ﬁscy Bf o y enare’ F‘ér}slsuﬁtlr% in anemia, loss of
appélite anitfivésght cantbxtimsbavgmowth, ide niiabonag S blertdd§e defitierities Masaslinot been
observed défc%ﬁ@)ﬁrl@n'@t’:ﬁﬁ@ﬂé'éffé%tlﬁﬁgWHet{@ﬁ&ts, and there has been a considerable amount of

research on vanadium and diabetes. In insulin dependent diabetics, vanadium has been found to
reduce the amount of insulin required to manage the disease, and in non-insulin dependent
diabetics, vanadium has been known to control the condition altogether. Research has shown that

25 supplementation with vanadium leads to an increase in glucose transport into cells, which suggests
that vanadium supplementation of the diet improves glucose metabolism and may aid in
preventing diabetes.

Zinc is known to occur in many important metalioenzymes. These include carbonic
anhydrase, carboxypeptidases A and B, alcohol dehydrogenase, glutamic dehydrogenase, D-

30 glyceraldehyde-3-phosphate dehydrogenase, lactic dehydrogenase, malic dehydrogenase, alkaline
phosphatase, and aldolase. Impaired synthesis of nucleic acids and proteins has been observed in
zine deficiency. There is also evidence that zinc may be involved in the secretion of insulin and in
the function of the hormone.

According to the present invention, minerals can be provided as inorganic compounds,

35 such as chlorides, sulfates, and the like. In addition, some minerals can be provided in more

bicavailable forms, such as amino acid chelates, which are well known in the art. U.S. Patent No.

5,292,538, Examples of minerals that can be provided as amino acid chelates include calcium,
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molybdenum deficiency can lead to impotence in older males. 13 WO 2006/102108

PCT/U820%§%%%Zﬁgzlﬁglenium is an essential trace element that function%(g?éﬁ%%ggg}aﬁ)%gt of

enzymes invo in protection against antioxidants and thyroid hormone m Ism. In’several intra-
and extra-cellular glutathione peroxidases and 1odoth¥,r &%g%iggleggmuﬁilﬁ?cated at the

)Eroxi onine 5'-deiodi
active cente@W@%Wﬁ%%ig?%’el?gﬁ%lé%?gf:ne"{ég%g“f?ﬁatn%ast two other proteiris of 5
unknown funotiemalsendentandse @\BepAdthaniglr8sCYS is an important dietary form, it is not directly
incorporated into thgge, spes i&%zﬁ&l?srﬂf‘me%%%ﬁh? ANsiead R,6PHanSaHANRLRIQCeSS IMRIHSes

se

tRNA-bound SeCYS. In contrast, selenium as seleno-methionine is incor?orat d non-specifically into

many proteif@dL8IREm SRtk HtP s OthiBTNEH D SRR SYRATEEE SN s es often
containsboth fpieaifig . B6 Weallasddde nmpmwmmmmnim@memi s;g:hv«hwéﬂabbm SeCYS
and selenomeliionne,aLe SaRTIet, 8RN In MR 0, o BRI Ba DRIk A dant

nutrient and 18 iRvVoIved N p}?otectln cellmembranes and " preventing free radical generation, thereby

decreasing therpitk mtakebe Hstrdide Subssmtinlnauait W RSBy eI edibadf 8158y s show that
increased sejgBiHLin decreasagthedislasd, breast, colon, lung and prostate cancer. Selenium

also preserves tissue elasticity; slows down the 15 aging and hardening of tissues through oxidation;
and helps in the treﬁ%ﬁlﬂ%@‘ﬁ%@eﬁﬁgﬁ%ﬁ&ﬁﬁ@ﬁﬁgﬁ“&%@é dedd HERATIOMEN.

F PERESReR HRS SRWR ant umorigenic
effectd 6f highelevals dftsctanilemein they dietbeofrsdhietah anindst snddedsidgdnasifierzisdasdssential

nutrient benefilgl Jacd R NAIMADS MBRECHAM AR Sl daguiabRRkERSRRARRRIRHEN. a

deficiency is ut 10 fo 20 micrograms a day. Vanadium 20 deficiency can lead to slow growth,
defective bortEtgrttaitered lipid metabolism. Vanadium exerts an insulin-like effect in some respects,
and there has beengsensidieialigRmnaut Gfafeisgaieke BBsvabadiiova nd dishetas.ctnrinsutin

dependent diabetics, vanadium h n found to re ug&ég mount of in J'n r uigg(g to manage
the disease, BRd Y ﬁc})na-{lqnosxlyl%ﬁndrg%%%(;%ﬁ?%ﬁ%ee%fl Sy 1\%,3 E! |u?r?ﬁgcs gggnaknovﬁr%rtg control the
conditibh altdgethery Resddedh hls.shotitrtheing sudinepiensaraion aiporadaabaisaaiesrbin

increase in gliicpse dtapsporiiaselnewhisl suagesteniiatoanadiepreypR amentatianahdhe diet

improves glucose metabolism and may aid in_ preventing diabetes. Zinc is.known to ocgur in many

important metaf se FRRARRSALPAREST MU RATHOIIRD SO RSP SR BE PR &S RSRE B, alcohol
dehydrogenase-ghsamictas iyt sogenased Beatigidoesaldet ydésdpiesphatecd dleyd ribg enzise; iactic
dehydrogenase,.jnalic dehydrogenase, alkaline. pho se, I ' is of
nucleic acids%’rﬁﬁg%:ro i assﬁgg%elgﬁ ocgbbs?éer{/e%?%ﬁl Ezt::r?c &%%le%%:%%gﬁwﬁegr%%ﬁg s%ﬁé@%@g gt?%?%inc may
be inv8Red inth80SBreéiicivellyinkuiinn s dahogenic microorganisms, sterilization at higher temperatures

maybe needed to eliminate all microorganisms.

In achieving the necessary sterilization, two different sterilization processes are typically
used. Using the HTST (high temperature short time) process, the mixture may be raised to about
85°C (185°F) for about 20-30 seconds. Altemately, the ultra-high temperature (UHT) process

25 involves faising the temperature of the mixture to about 140.6°C (285°F) for about 4-6 seconds.
In either process, immediately after the heating step, the terperature is rapidly lowered to at least
ambient temperatures of about 21.1-26.7°C (70-80°F). Alternately, the mixture may be chilled
down to about 4.4°C (40°F).

Heating of the mixture may be accomplished by direct or indirect heating. For example,

30 the mixture may be heated by direct contact with steam or indirectly by a selected type of heat
exchanger.

The sterilized blend may then be poured into containers, using a hot-fill or cold-fill
method. In the hot-fill process, the product is first heated to femperatures for pasteurization,
HTST, or UHT. Then it is poured into containers at elevated temperatures to kill any

35 microorganisms inside the container. The use of preservatives, such as sodium benzoate and
potassium sorbate are normally used. The pH is usually maintained below 4.4, possibly using

acids such as lemon juice or vinegar. After filling, the bottles may be cooled slowly by a water

15



the function of the hormone. According to the present invention, minerals can be provided as inorganic

compoundgwg‘,g: gklﬁg%%chlorides, sulfates, and the like. In addition, some l;&i{]ﬁfﬂ 0%999 provided
in more bioaval?able orms, such as amino acid ehelates, which are well knowninthe art. U.S. Patent

No. 5,292,538. Examples of minerals that can be provided as amino acid chelates include calcium, 14
WO 2006/183308 Biee AS sbieroos Pes W agmasiarmc it rafas mresrmih s ol Sopp et
molybdenumgrtheeoaum. Still further, minerals can be provided as deep sea minerals. Additional
elements of the presently disclosed compositions. may include .fruit flavorings rgg cgl f such as
grape and raspber??/%leg&%ﬁﬁz}r%%’ﬁ%stss.a %g%%éerﬁlg:r%],t 'Stc Sggnn%zoér%ﬁ%r}g%n%’ qor%ﬂ_ﬁ%mael; gfsgrzgeﬁi included.
Componentsredushbsdnsesdlatdystoisdrientihut berly leneerabecer &9 bSidmgarsiepatiextracts may be

addedsPresesvalives st Besediumibenz aata - RotassiyRISABe mMaiR R heinsl uded.
Substantially pure water, such as deionized w. te% is also an important irﬁrfgient of the liquid mixture.
%3}7 4 al

In one embSHAkHSTE thEVRERF S he et ABHOBIREE s iR SR BARR BF Y Beverage.
The supplerfieni may 7 stehe:dnddrintora Pevtertiandyprovidds asiadvébrecdriedtereroprinotiried
powder, caﬁ%%@?g&@bﬁk Anllistrative beverage supplement is now described in greater detail.
Starting with the fucoidan-containing puree described abov}%éj’]uices or concentrates to_provide a high

oxygen radical absbrpapketbpraessy toormialitde Britauss ofiMahdere vy 15 (EBERY e added.
Also, fruit flayering/RAE SRS SEIEET AfH ghapesaastasRRery dmide tdSnsyel asidarzea minerals;

sweeteners, such as momordica fruit; r for flavor. enhancement an nhance absorption into
the body, s E‘i‘fcé‘érﬁlé@? géﬁﬁéf?%%ggéwa%ﬂf%?@ﬁ%%sa%% r:tj(r’ﬁn 5812 %1381%[5%03 28 r%rzlgﬁg%te; and
deionized wikerstxevadiibprdoitheuffixtenchoMangetfie Biduyre i sterfimeddoy dsgedsizativAdr other

heating teciggg%%%gppugh pasteurization (at least 87.8C 20 or 190F) effectively eliminates
pathogenic microorganisms, sterilization at higher temperatures ma¥be needed to eliminate all

microorganisms. IaERI&RAR fREeceeding StinpstoH X irnsrahemf il iPBm esses are
typically usgewllsingtingsHh® Tafbigh tecophaty exahods ik praadsshéhe NTsiusa:mpiy peviised to
about 85C (185F) for about 20-30 secands. Alternatel e ultra-high temperature (UHT) process 25
involves raisgfﬁrb%ﬁwrél é%ﬂeérlgtlﬂ%e%gf T MAEGF afguéﬁbﬁ%dlttgﬁ%gfﬁgﬁ %F% gaigﬁr}évégglc%z}rl? s. In
either procedsesinraediantly Afterttieche i stishn trenwntisoreru be ivirapivlihlohvaregrediatieast

ambient temagauy 55 o BRI Ak o Ao HReRO Bl AR TRSHE ok B EATHES TR Bl clown to
about 4. (emd f?éeze drying. The powder can then be ingested by suspending or dissolving it int a liquid and

20 drinking the resulting suspension or solution. Ilustrative liquids that can be used for this purpose
include water, juice, and the like. The powder can also be compressed into tablets or loaded into
capsules. Tablets or capsules are typically swallowed with water or other Hquid. Liquid dietary
supplements can also be encapsulated and taken in such a solid dosage form.

Examples

25 The following are examples of the preparation of scaweed to provide a fucoidan puree for
use in dietary supplements, and dietary supplement formulations prepared from the fucoidan
puree. These examples are merely illustrative and are not meant to be limiting in any way.

The present invention may be embodied in other specific forms without departing from its
spirit or essential characteristics. The described embodiments are to be considered in all respécts

30 only as illilsi:rative and not restrictive. The scope of the invention is, therefore, in&icated by the
appended claims, rather than by the description or examples. All changes that come within the
meaning and range of equivalency of the claims are to be embraced within their scope.

Example 1
Preparation of fucoidan puree composition

35 Tongan limu moui seaweed was manually harvested, cleaned to remove extraneous

material, frozen, and shipped to a processing plant. At the plant, the frozen seaweed was thawed,

weighed, and placed in a stainless steel mixer with aqueous buffer and optionally sulfuric acid

" 16



Heating of the mixture may be accomplished by direct or indirect heating. For example, 30 the mixture
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Preparation of fucoidan beverage

Fucoidan puree prepared according to the procedure of Example 1 was thawed and then

Example 2

mixed with other ingredients according to the present invention as set out in Tables 2 and 3, where

amounts are in parts by weight. These ingredients were blended thoroughly and then sterilized

25

out in Table 4.

17

and bottled in by aseptic processing and packaging methods according to any of the conditions set



25 The following are examples of the preparation of seaweed to provide a fucoidan puree for use in

dietary sup%g

examples are mer
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dietary supplement formulations prepared from the fuc
tratlve and are not meant to be I|m|t|ng in any way. CI“HE
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idan

presé

uree.
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may be e eristics.
The described embodiments are to be considereda¥lead respects 30 only as illustrative and npt
restrictive.|The scope df the invention is, therefor%m%‘mnpg appended claims, rather than by
the description or exanjptes:-Al-ehanges-that-come-wihi-the—meaning-and-rang bncy of
the claims|are to be enjbracéd within th&ir scqpe. Erxamp]e 1 P%eparaltlon af fucoidan pliree
compc_)smcn %@ca'gggar Ilm%now seav&eed Was mﬁpuall harvgsted, clear}%%d to femove extraneous
material, flozen;-and-shipped-te-a-processingpl ~the fiozen seaweed was thawed,
weighed, and plateed in a stéihlesg steelimixef withédqueagus bedfer and optignally[sulfagiszacid 16 WO
2006/1021108 P%T/US 006/00976P according T0 any aF {ho sets of cpnditions setoutin Table 1. The
ingredient\: \'I\'Ie%é ?F\nn mixed.at 5Q-75 rpm \Ali$1 a mediumishear mixer (propeller vpe). While miXing,
the mixturg¢ whs:beated to 37C to}95C for a sglected peripd of time (Usually 5 mir) to 8 lpr). Atithat
point, heating was disgontinued, put mixing wWas contimu -5-10hourstodigsipate-heat|and
micronize the $%8awedd strands. [The cooledimixture was theR-filtereld to remove insoluble material,
and the fllltrat,gglyyasyco ered and rnixed at rogm temperatpire for abou} 4-72 hourg. The pH of|the
resulting Turee was ddtermitied-tgbe-about gH-2-6-to4-fand-refractometry-typieaty-showed a Brix
value of 2:4PM%e%iret comprising partially Hydrolyzed flicoidan was]thenlffozerf and stored; If
sulfuric acjd \wag: ed during hydrolysis, the|partially hydirolyzed fucpidan,was splfonated. 10 Table 1
Trials | Il BV pH-2:0-241 222524 2~ 2-6-3-012:9-3:2-3:2-3-6-3-6-4-0-{sulfuric -~ 0]01 N --
0.0019N . 004n>1pm 0.001 acid seqweed 20wtho IOWt% 29wi% 40wt 33w% 15Wt% 42wt% 15 temp
37C 42C EOCQ%% /54 80C 95C heating 5 hf 4 hr 4 hr 3 hr 35 min 20 min 15 min time Tilirate 24 In,
16 hr, 72 Iy -36-+-8-hi;
cherry 4
kiwi
currant 1
15 elderberry
black
currant
cranherry
deep sea 0.5 0.2
20 minerals
momordica 0.2 0.25 3.1
sodium 0.08 0.05
benzoate
potassium 0.1
25 sorbate
black 0.05 0.01 0.02
pepper
Sichuan 0.02 0.03
pepper

18



mixing 37C 37C 22C 22C 22C 22C 22C 20 Example 2 Preparation of fucoidan beverage Fucoidan
puree prepwsdz&?l%rz(i%g to the procedure of Example 1 was thawed and IIL‘I(%D gyxe with other

; . : : : 006/009769 .
ingredients according to the present invention as set out in Tables 2 and 3, Whgg amounts are in

parts by weight.- These-ingredients were-blended-thoroughly-and-then-sterilized-25-a ed in by
aseptic ﬂrocessing and packaging methods acdbkdérty to any of the conditions set out in Taple 4. 17
WO 20067T02108 Pézll 'S2006/009769 Table {I):or ulati 1 Ntt)Jembgr 123456 fucoidan 20 25 30 35
40 45 water 80 75 64.2 54 63 45 62 grape Eniahpn r/% Acai 05 raspberry 2.5 hladkberry 1.5
strawberfy 0.5 1Q plbm orange {cherry 4 kiwi curgant | {15 elgderberny black curfant tzanberry deep
sea 0.5 ( .zﬁf(%ggge s rrd%morqita'mgvzsm. 1330 a U.UtsrliJ.Ub enzci)gue "
water 86.17 85.06 83.63 76.65 72.72 69.67
grape 2 3.7 5.5
5 blueberry | 4.2 1.5
acai’ 0.5 0.1 0.3 0.5
raspberry 0.3 3
blackberry 0.1
strawberry 1.0 0.8
10 plum 3.5
orange 10
cherry
Kiwi 3 0.4
currant
15 elderberry 0.3
black 0.5
currant
cranberry 2.4
deep sea 0.33 0.4 0.23 0.29 0.31
20 minerals
momordica 0.12 0.5 0.17 0.16
sodium 0.12 0.15 0.18 0.16 0.06
benzoate
potassium 0.08 0.2 0.04 0.11
25 sorbate
black 0.005 0.01 0.14 0.01
peppor
Sichuan 0.005 0.02 0.015
pepper
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potassium 0.1 25 sorbate black 0.05 0.01 0.02 pepper Sichuan 0.02 0.03 pepper 18 WO
2006/1021 éé 5 §06/009769 Table 3 Formulation Number 7 8 9 10 1%{‘% fucoidan 0.5 8 13
17 19 22 ﬁt‘gﬁﬁg & f 5.06 83.63 76.65 72.72 69.67 grape 2 5.7 5.5 5 blueberny 421 5 acai' 0.5

0.1 0.3 0.5 raspberry 0.3".3" blackberry 0.1 strawbeir%ézgo 0.8 10 plum 3.5 orange 10 chérry Kiwi 3
0.4 currant M@W@%M%%&WW& 0.330.4.0.230.29.0.31120
minerals momordicaCid&ihb 8017 0.16 sodium GEledm9.18 0.16]0.06 benZatkngotassium §.08
0.2 0.04 0.11 25 sorbate | 62.8°C, 30 min hot fill
I ’ 71.7°C, 15 sec hot fill
5 11 93.3°C, 10 sec hot fill
v 96.0°C, 10 sec hot 11
Vv 62.8°C, 30 min cold fill
VI 140.6°C, 6 sec cold fill
Example 3
10 About 70 parts by weight of fucoidan puree prepared according to the procedure of

Example 1 is mixed with about 99 parts by weight of distilled water, about 20 parts by weight of
Concord grape extract, about 2 parts by weight of deep sea minerals, about 1 part by weight of
momordica, and about 1 part by weight of black pepper extract. The resulting mixture is spray

dried into a powder and packaged for storage and distribution.

15 Example 4

The procedure of Example 3 is followed except that the powder is encapsulated in gelatin

capsules.

Example 5
The procedure of Example 3 is followed except that the powder is mixed with selected
20 amounts of diluents, binders, lubricants, disintegrators, colors, flavors, and sweetening agents and

then compressed into tablets.

20



black 0.005 0.01 0.14 0.01 pepper Sichuan 0.005 0.02 0.015 pepper 19 WO 2006/102108
PCT/US2006/009769 Table 4 Condition No. Sterilization Bottling 162.8C, 30 min hot fill 11 71.7C, 15
sec hot fill 5 [11 93.3C, 10 sec hot fill IV 96.Q§,s48sec hot fill V 62.8C, 30 min cold fill VI 140.6C, 6
sec coIdIf{"II Eéarrg%e 3 19 .Abgut_ 70 parts by weight of fucoidan puree prepared according to the
procedure of Exampls T e HiixEd with about 99 parts by weight of distilled water, about 20 parts by
weight of Condord grépéegiragipebeut Spartsiiyaveight b deep separtineralsgiabduttpanby weight
of momGIEA AT ARARALIYANEIGI SLPIRGH REPSLXUAS The(eYlg e s spray

dried into a powder and packaged for storage and distribution. 15 Example e procedure of

Example 3 is followed 8% S5 thsipm &138veh S eapaisipe et Gapeahest Bkasriphy 5 The
procedureightotampiecdusch ietieaXeaphdhdat thepoveenis mixed with selected 20 amounts of
diluents, binders, lubrigants, disintegrators, .colors, flavors, and sweetening agents and then
compressed ini6 tablets._zlg% ,&lll%ﬁ% tedéfj%?er%stzr‘ﬁaﬁréeﬁncﬁ?rﬁ% ?s?:uﬁ?a lg%?gg?r ShipEte mBist
comprisfﬁ@%(‘i%@.‘@%’%@&t@@ PERYBYveight of artificially sulfonated, partially hydrolyzed fucoidan

and about 30 ta.aboutrf9denayts: By wRIgHIrefavRte kv rk e diRIREYSURRIGMERLAEIAID 4 further
comprisggéa@ogt 0.5 tor?sbog]t 2 P{grts b%/ weight of a nutraceutical ingredient having a high ORAC

value. 3. The dietary Sippiement of 3 Hkerein the nutraceutical ingredient having a high
3.

The dietary supplement of claim 2 wherein the nutraceutical ingredient having a high
ORAC value comprises acai fruit concentrate.
6. The dietary supplement of claim 2 wherein the nutraceutical ingredient having a high
ORAC value is a member selected from the group consisting of grape concentrate, biueberry
concentrate, acai fruit concentrate, raspberry concentrate, blackberry concentrate, strawberry
concentrate, plum concentrate, orange concentrate, cherry concentrate, kiwi fruit concentrate, currant
concentrate, elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen,

noni, aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures thereof.

7. The dietary supplement of claim 1 wherein the fucoidan is from Tongan limu moui
seaweed.
8. The dietary supplement of claim 1 wherein the fucoidan is from Japanese mozuku or

kombu seaweeds, or comprises a mixture of fucoidans from Japanese mozuku and kombu seaweeds.

9. The dietary supplement of claim 1 further comprising about 0.01 to about 2 parts by
weight of minerals, |

10. The dietary supplement of claim 8 wherein the minerais comprise deep sea minerals.

1. The dietary supplement of claim 1 further comprising about 0.01 to about 1 parts by
weight of a flavoring agent.

12. The dietary supplement of claim 1 further comprising about 0.01 to about 1 parts by
weight of a preservative.

13. The dietary supplement of claim 12 wherein the preservative comprises sodium
benzoate.

14. The dietary supplement of claim 1 further comprising about 0.001 to about 1 parts by
weight of pepper extract.

21



ORAC value comprises grape concentrate. 4. The dietary supplement of claim 2 wherein the
nutraceutical ingredient having a high ORAC value comprises blueberry concentrate. 5. The dietary

supplement of tfaim 2rwhéeeiry hippeiagepitahingresient RaviagrarhighQBAbrMalkE.LoMprises acai

fruit concentrate. 6. The dietary supplement of claim 2 wherein the nutraceutical ingredient having a

high ORAE Value is a member selected from the group consisting of grape concentrate, blueberry

concentrate, acdai fruitibsriceay awrpleppiarylaonténthateiriilackippenesoncentrptecshiaviaerry

concentfgafgelum concentrate, orange concentrate, cherry concentrate, kiwi fruit concentrate, currant

concentrate, elg?erberg é;oncentrate, black currant concentrate, cranberry concentrate, mangosteen,
fberr

noni, aronia, w RS CYRRIMTL COMRIHRSSIReU ha bR ied drately weishh gt Supplement
of claimsk!iwhaegirpdtieiydyittalyisdifomidongendifnuumduiSEapiaedy 8:.cldhe dietaty:stippie ment of

claim | Whedeimh e e AR B JR0anesRoRIEHL LY. KRMBH: SeaNesds, argomprises a mixtufe of

fucoidans from Japanese mozuku and kombu seaweeds. 9. ta.r)ﬁs.upplemént of claim 1 further
comprising abddt 0.0 %6 B0t YpRisaesy o lvdghd Srihmerdie nurappdicnbingiediapidiaringt of claim 8
whereinitae ORACT alsieamprise deep-seadnasals. H. The dietary supplement of claim 1 further

comprising abgygt 0.01.to about | parts b ight of a,flavoring agent. 12 .Thec?iet ry supplement of
claim | fu_rther?:gmpriil}iﬁeg‘% %rﬂtsﬁggge%e%tﬁ)\gﬁ%mpgtg ef/ﬁe]\’/}véllégﬁfl %?Céa}l praknR f\%‘ti%%n?ﬁe dietary
suppleriéfit BRA&aIMIIRmerens thetresepvagiveticomprises sodium benzoate. 14. The dietary

supplement of pjaim Hstiercompsisingadulif. 001 1e:3R0HE LRI v Welaht of RaRRey extract. 21
15. The difﬁté%s&%lement of claim é‘ff.twherein the pepper extract comprises black pepper. 16. The
|

dietary SIEoTaMent O TIPS Re B RISSRBREr extract comprises Sichuan pepper. 17. A dietary
supplement comprisingabetaOsSrpatrmut7daparts bhravaighe ab:antificialyingutonatedipartially

hydrolyzed, fugaidan;RkoLt.Q.a49 ahout 2R ok ight e ingredient having a high
ORAC value and about 10 to about 99 parts by%v%%ﬂfifd c%vﬁt%%%%ﬁe g’?fé‘é#@%f&ﬁ%nﬁ%m of claim

17 wheﬁ%"ﬁ‘?@%ﬁ%&éﬂﬁ%%ﬁ?@%?e%ﬂ%ﬁﬂﬁ&%ceﬂm& blackberry concentrate, strawberry

concentrate, plum concentrate, orange concentrate, cherry concentrate, kiwi fruit concentrate, currant
concentrate, elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen,

noni, aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures thereof.

22, The dietary supplement of claim 17 wherein the fucoidan is from Tongan limu moui
seaweed, Japanese mozuku seaweed, or Japanese kombu seaweed, or comprises a mixture of
fucoidans from at least two of Tongan limu moui seaweed, Japanese mozuku seaweed, and Japanese
kombu seaweed.

23. The dietary supplement of claim 17 further comprising about 0.01 to about 2 parts by
weight of minerals.

24, The dietary supplement of claim 23 wherein the minerals comprise deep sea minerals.

25, The dietary supplement of claim 17 further comprising about 0.01 to about 1 parts by
weight of a flavoring agent.

26. The dietary supplement of claim 17 fusther comprising about 0.01 to about 1 parts by
weight of a preservative.

27. The dietary supplement of claim 17 further comprising about 0.001 to about 1 parts
by weight of pepper extract.

28. The dietary supplement of claim 27 wherein the pepper extract comprises black

pepper, Sichuan pepper, or mixtures thereof.

[
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high ORAC value comprises grape concentrate. 19. The dietary supplement of claim 17 wherein the
nutraceutical ingredient having a high ORAC value comprises blueberry concentrate. 20. The dietary

supplement of glaim 17 wherein iheuirasepisal ngadent Raving R, Mo bR yalne;camprises

acai fruit cancentrate, 21. The dietary supplement of claim 17 wherein the nutraceutical ingrédient
having 2 HRJR BSRRE R de T Mtnidate ot d 8RB S o Psetisl S BPapE B8fcentrate,

bluebermnddnoe ffraiepacdidiphao hgerithteyraseherry concentrate, blackberry concentrate,
strawberry cor‘sqpntratﬁjepclgm QnEsItr tte AQrangeco centrate, cherry concentrate, kiwj fruit
mgte%pg?gléeag of <lal QDESE F%a% Eegaer DX conﬁat?s S 1l)<1aci<

concentrate, currant concentr rberry concentrate, rrant concentrate, cranberry
concentP&t®*angosteen, noni, aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures

thereof. 22. The dietarynsuppiemepsioheiaincladnvbeaiothefid¢rifRndsHanuHeRean imumoui
seaweedéJaeEanese mozuku seaweed, or Japanese kombu seaweed, or comprises a mixture of

fucoidarfS*FSt at least two of Tongan limu moui seaweed, Japanese mozuku seaweed, and Japanese
kombu seaweett- 23. The digaaryusplsplerheintlofichdmutirfucineri gogybdsitd abebid Wiptotabout 2

parts byyweight ohmineralsaaderdhiEndigtary suppleRart ofiglaim 23 wherein the minerals comprise
deep sea minerals. 25, The dietary supplement of claim 17 further comprising about 0.01 to about |

parts by weight-of a fAVOATGAGEMISEM T Bitar PR e AYEEHIr! 1Beff Il &R ising about
0.01 to aluDRpartsby cveightofappreseeuative. 27. The dietary supplement of claim 17 further

comprising abot 0007, (0, ARRY L, Rafendu WaINLQl RepRsE SltacL. Al Tie diglepssupplement of

claim 27 wherein the pepper extract comprises black pepper, Sichuan pepper, or mixtures thereof. 77
29. A dibigh SpprtereasisisiHeP b ERTresEdEbout 70 parts by weight of artificially sulfonated,

partially hydrolgzed futhidanaabapbiefiai docabaulpartsmblweight afapppeiRiiasingnd about 29
exiract SR RIS ement of claim 20 wherein the poppor extract
comprises Sichifan péppéicta stpregienhry Japplehiduidt Sarnegeirthengsmhpridinggout 0.5 to
about 2@;pRARBY: value is a member selected from the group consisting of grape concentrate, blueberry

concentrate, acai fruit concentrate, raspberry concentrate, blackberry concentrate, strawberry

concentrate, plum concentrate, orange concentrate, cherry concentrate, kiwi fTuit concentrate, currant

concentrate, elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen,

noni, aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures thereof.

37. The dietary supplement of claim 29 wherein the fucoidan is from Tongan lime moui
seaweed, Japanese mozuku seaweed, or Japanese kombu seaweed, or comprises a mixture of
fucoidans from any two or more of Tongan limu moui seaweed, Japanese mozuku seaweed, and
Japanese kombu seaweed. ' |

38. The dietary suppiement of claim 29 further comprising about 0.01 to about 2 parts by
weight of minerals.

39. The dietary supplement of claim 38 wherein the minerals comprise deep sea minerals.

40. The dietary supplement of claim 29 further comprising about 0.01 to about 2 parts by
weight of a flavoring agent.

41 The dietary supplement of claim 29 further comprising about 0.01 to about 1 parts by
weight of a preservative.

42, A dietary supplement comprising about 0.5 to about 70 parts by weight of partially
hydrolyzed, artificially sulfonated fucoidan, about 0.001 to about 1 parts by weight of pepper



weight of a nutraceutical ingredient having a high ORAC value. 33. The dietary supplement of claim 32
wherein the nutraceutical ingredient having a high ORAC value comprises grape concentrate. 34. The
dietary supplemeptof slRim 37 Whereipthe:putraceutical ingredient having.a high ORAC value
comprisesfs)lléeberrry concentrate.q) 35. %ﬁ;’e d%%a??/as%%{rp Ceerlrl{fe%rffg3 BRI R 3o VsA LI R AGthakisutical
ingredieATRZ0HG BOMBIFOR A eetahie sighipifseaiscai fruit concentrate. 36. The dietary supplement of

claim 32 whereisthe nCieatienticappigsedientnaning anliah QRAGvalUe.Is 8,mesmhey selected from

the grou&gggs&tg&gg rggrgpeerconcentrate, blueberry concentrate, acai fruit concentrate, raspberry
concentrate, blac berry rjpce'ntrate, strawberry concentrate, plum concentrate, orange concentrate,
cherry concentrite, kiwifrdieeoreentrart ofinaim £onberirate; eiderheim coResairateilack currant
concentrkﬁp,ex,@M{@@ﬁﬂﬂ&@@@ﬁé}ﬂ%%@é@ﬁéﬁ?%g&%'c&{%t'%r%"é’é’”be”é/ anthocyanidins,

curcuminoids aqd mixtlures thereof. 37. The dietary suppleme of claim 29 Wharem f& Ricoidan is
fraie, acai.r

~ from Torﬁag%e?lmu TOUI S E ¥ SARBE TR Seirskberst Taseriese Komberseaweed, or
compriségnasriirterploh focoitans engamntererat oseyfohongar: i mavkseawesd Japanese

mozuku sgRweat, aRd xaRRessKem .38, The dietary supplement of claim 29 further
comprising about 0.01 to about 2 parté%%ﬁ\;e\c%%%ﬁt% %?ﬁ%?gﬁé?r %é%ﬁecgcﬁg?g??tgﬂﬂﬁ?@ﬁ@ﬁﬁof claim 38

wherein Th& HiNEPaR LBTpraRMASEH K5 AR RIS 0idD 2Tharietaryistpplement of claim 29 further
comprising abotft 0.01Tie dlkeut 2upsicisday o%tﬂj@;h@f@&ﬁyggﬁgrgg@gbﬂ oedigiary Z%%Q%tljement of
[ Adi

claim Z%Q%me(;fcaggﬁ@gﬂ%%gggut 0.01 to about 1 parts by welght of.a preservative. 42. A .%tary.
supplement c out 0.5 to about 70 parts by weight of partially hydrolyzed, artificially

omprising a
sulfonated fucdifian, a%éiﬁt@éef[%l@maltﬁwi@byuﬁeighfﬂoﬁ@éﬂneh@o@ﬂw@ic@bgut 0.5 to about 20
parts bycarejghiriohanuitiasedisabingsedient having a high ORAC value, and about 9 to about 99.0

parts by Weighliagf water, 43. Thle di taré sup(flement of claim 42 wherein the pepper extract comprises

Jan peppe BHRR G AP RIHEHE S e 27t Nesizndvslinsiraceutical

black pepper or'Sichuan ppeerf:t 5
ingredieft Kaidingra ion ghroRGonalorcipendiambe pibi¢eted:anothe Quobp.eamsisting gf.grape
concentiatesdeieRenry nReentrate, acai fruit concentrate, raspberry concentrate, blackberry
concentrate, strawberry .concentrate, plum concentrate, orange concentrate, cherry concentrate, kiwi
fruit con Centra{g,) curr¥ le continuing to mix the mixture, heating the mixture to about 37EC to about

95EC for a selected time period, thereby partially hydrolyzing the fucoidan in the seaweed and
wherein the sulfuric acid sulfonates available reactive groups created by the partial hydrolysis of
fucoidan and resulting in a heated mixture;

(c) cooling the heated mixture to ambient temperatures while continuing to mix the
heated mixture as it cools, resulting in a cooled mixture; and

(d) incubating the cooled mixture at ambient temperatures while mixing for up to about
72 hours, thereby obtaining the artificially sulfonated, partially hydrolyzed fucoidan composition,

47, The method of claim 46 wherein the heating the mixture is carried out at greater than
one atmosphere of pressure. |

48. A method of making a dietary supplement, the method comprising:

(a) mixing about 0.5 to about 70 parts by weight of an artificially sulfonated, partially

hydrolyzed fucoidan composition with about 30 to about 99.5 parts by weight of water to result in a

mixture;
(b} sterilizing the mixture; and

(c) packaging the sterilized mixture in a suitable container.
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concentrate, elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen,
noni, aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures thereof. 4}5. Thfe dietary . |
supplement of gkaim 42 furtbereOMpLiSing but, QL ;%fﬁbqpt ZlPartScP wey to 18(jeep sea minerals.
46F.)pA m%tho of making. an_artificially sulfonated, partially I%/Jr(s) yfgat?ug%ﬁlagn%%g% _Sé?ﬁon, the
method COMPASHIGPET MG SSBYected amount of fucoidan-containing seaweed with water and
adjusting the h(}ldrogeniiaiugecm&emtfaﬁm:ﬁ@ﬁﬁ&ﬂﬂﬁ@lleg@iﬁ%‘i&&_@%}puﬁﬁga@gﬁ%@rﬁ% roled;goanb?:j t
sulfuric ggi ' ' - (b) while, continuing to mix the mixture, heating the mixtu

T o B b A B P BB R etan tne
seaweed R Wha R fe sulfuric acid sulfonates available reacf[ive groups creat_ed by the parfual
hydrolysis of fupidamandsasmiing inaheRteE XIS FORlng the b %%E%%‘H%“Jt‘fo%? ambient
temper y while continuing to mix the heated mixture as it coailsf resulting in"a cooled mixture; and
(d) incubaﬁ?gf?ﬁ%S&@SF&%flﬁﬁ%ﬁ?ﬁ&’%ﬁ%ﬂ?&éﬁ%%%@réte%wm@fmm fothepaoralsbutd 72 hours,
thereby whtaiinirg tutfaitificiably subieeatadaariaty byl zesh fUucoidan GAMARSIIGN 47 The method

' ' | ' A ' here of pressure.
of clalmfﬁgoygggggg}ég&m%g ing, the mixture is carried out at greater than one atmosphe p

48. A method of making a dietary suf)nﬁi{emént, the method comprising: (a) mixing about 0.5 to about

70 parts by weldht of stpbrafierdispietminatedo pabicnlytempdratyze o fileoitain campasition with about 30

. _ - . . e ) “and ()

to abouth88ed Wi&b&swe@hi,eémlparmg%ﬁtlg:g,xmae, (b) sterilizing the mlxlture an _

packaging the 51 rilized iqurebin a %itable container. 24 49. The method of claim 48 wherein the
Cdted, Dart ;

artificially sulfohated, Partiamyehydronsed THEe AN REH iERREHE T Hykw)fmuxmg ebgelected
amount Gf fausidesictb ntiining Seaweedilithliatesandrasystingothedeseusndppaansentration

di 4 ifi sulfuric a ige to result in a mixture; (2) w_hile
continting o mix f‘hﬁ*%ﬁiéﬁ”i;}*ﬁéé%‘a%ﬁﬁé e D S ST PR ER P etetog time

period, %er%%ﬁsﬁg?f%ﬂ SRSy zing the fucoidan in the seaweed ar_1d Wherei_n the sulfuric a_cid .
sulfonates avaflable réactivehgdadpiciedtadiny toepasial dekplysis afifucoidan andJesyliing in a

heated SixhEy weight of a nutraceutical ingredient having 2 high ORAC value.

52. The method of claim 51 wherein the nutraceutical ingredient having a high ORAC
value is a member selected from the group consisting of grape concentrate, blueberry concentrate,
acal fruit concentrate, raspberry concentrate, blackberry concentrate, strawberry concentrate, plum
concentrate, orange concentrate, cherry concentrate, kiwi fruit concentrate, currant concenirate,
elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen, noni, aronia,

wolfberry, anthocyanidins, curcuminoids, and mixtures thereof,

53. The method of claim 48 further comprising adding to the mixture about 0.01 to about
2 parts by weight of minerals.

54, The method of claim 53 wherein the minerals comprise deep sea minerals.

55, The method of claim 48 further comprising adding to the mixture ahout 0.001 to
about 1 parts by weight of pepper extract,

56. The method of claim 55 wherein the pepper extract comprises black pepper or
Sichuan pepper.

57. The method of claim 48 wherein the sterilizing the mixture comprises pasteurizing
the mixture,

58. The method of claim 48 wherein the sterilizing the mixture comprises treating the

mixture with a high temperature short time (HTST) process.

59. The method of claim 48 wherein the sterilizing the mixture comprises treating the

mixture with an ultra-high temperature (UHT) process.
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(3) cooling the heated mixture to ambient temperatures while continuing to mix the heated mixture as
it cools, resulting in a cooled mixture; and (4) incubating the cooled mixture at ambient temperatures

while mixing forpip to ata@metzemurﬁnmeW&b{ﬁyﬁm@ﬁlg\mﬁg@lmz@u'&9&@&%%&%&%9&5 hydrolyzed

fucoidan C(t)_ﬂposition. 50. The method of claim 49 wherein the heating the mixture Is carried out at
greater than "ofi8 Atosphere of pressure. 51. The method of claim 48 further comprising adding to
the mixture abdt 0.5 ThatretitoR6f phits 4ywheighttiod pankisaceliticalinigredinnibavingsehigh ORAC
value. 52 jhgmethed of claim 51 wherein the nutraceutical ingredient having a high ORAC value is a

member selected from the,group consisting of grape concentrate, blueberry concentrate, acai fruit
concentrate, ra%berrf‘éBH SRirgrlOnmEgFE? Eiffrares Ut W ednreentrates phamsing
concentratdictihngdfcanat piiakalychadmeonardisate, Kiwi fruit concentrate, currant concentrate,

elderberry conggntrat lglgck cugrant concentrate, cra berry concentrate, mangosteen, noni, aroma,
.. Th )
wolfberry, anthojcyanlj;ns, cur eur%?ﬁ&%?%nn% r‘nytlii 78S é’?gacﬁ? : Q)Pﬁléfﬁsg%?eklé?ﬁ’?%% firther

comprisiP@V&Ei"ding to the mixture about 0.01 to about 2 parts by weight of minerals. 54. The method of
claim 53 wheregn. the miReials,CRRRUSBISRER SERIRUNIRIAS DR BNE Mﬁ&?ﬁb?f\rﬁ!?gﬁ@ A8 durher
Compfisgﬁﬁ‘ﬂ%@ to tge mi?}tﬁjrg about 0,001&? ?ﬁout (I%Barts by weight of pepper extract. 56. The
method OF CIam 5o oREr i Hh e B e EIPER P AP RB oS Bifh R %ﬁﬁg@/r%“ﬁg iCh@ AR Beppistl 57. The
method ofeetdient48vivigerbighth® steniliing the mixture comprises pasteurizing the mixture. 58. The

method of clairgs48 wheteipthe sierilizing the mixiuee 4 ises ireating the, mixture with a high
temperaéti{g §hort time (HTé process. 59. The me?h%%%%%%i%%%%%ﬁ lt]ﬁ‘éué%éi?]ﬂf%l{lng the mixture

compris At thE TRIRGFS R LT BTGRP EAREiEHag PE FEPFFPpTEESS. BB BTN The method of
claim 4&wrivereinctheaphokagingrhacstesiizes mhdmrecHIRtisRs A chiRkiitar 0sass-61. The method of
claim 48.wherein t ing.the sterilized mixture comprises a cold-fill.process. 62. A solid dosage
form for %rovidﬁ%’ g%%?géy% %Jggé%ergﬁ% t".! (% e C (%5% 6 ﬁ%‘}%°§8?ﬁ%%%ﬁ%g‘“ﬁ‘réﬁ‘é%ﬁ%ﬂﬁ%‘*ﬁa‘i%’a%artia||y
hydroly ARGt IG8eThe tersigs-bisk SPeRinmcsRanimire e rdosyenforim wengpsises a tablet,

capsulen6i, aronia, wolfberiy, anthocyanidins, curcuminoids, and mixtures thereof.

66. - The dosage form of claim 62 further comprising about 0.01 to about 2 parts by weight
of minerais.

67. The dosage form of claim 66 wherein the minerals comprise deep sea minerals.

68. The dosage form of claim 62 further comprising about 0.001 to about 1 parts by
weight of pepper extract.

69. The dosage form of claim 68 wherein the pepper extract comprises black pepper or
Sichuan pepper.

70. The dosage form of claim 63 wherein the dosage form comprises a powder prepared
by spray drying or freeze drying,

26



powder. 64. The dosage form of claim 62 comprising at least about 0.5 parts by weight of partially
hydrolyzed fucoidan and further comprising about 0.5 to about 20 parts by weight of a nutraceutical
ingredient having a high ORAC value. 65. The dosage form of claim 62 wherein the nutraceutical
ingredient having a high ORAC value is a member selected from the group consisting of grape
concentrate, blueberry concentrate, acai fruit concentrate, raspberry concentrate, blackberry
concentrate, strawberry concentrate AHSTRAGHCOREAIE, I CigeSIGREentrate, cherry concentrate, Kiwi
frult concentrate, QAR ABRCSII Al AICRIBGILANARRY AR ALK FUDFARL RAnRE M@l granberry

concentrate, mangoosté)en, noni, aroma, wolfberry, anthocyanidins, eurcuminoids, and mixtures
thereof. 66. STPRRsEEEOrRTEIcdaficoRTnAREY ot ShBRrTioRBYartes 8%y weight of
minerals. 6 Z.itsievEesage: fasreaiakaim @6 whereiniRepplnerd maavpiiss deaisentbingkals, 68. The
dosage form of claim 62 further comprising about 0.001 t out 1 parts by weight of pepper extract.
69. Th% do@&eﬁfﬁ? Fof Sc?aafFﬁaleg \ﬁﬁ‘g)ri ?ﬁ%%%%%%%?%%%ct c&%%%%%ﬁﬁ%&g 6%%%8?1§n§?c uan
pepper. 70. ik eadagetidrmPtfciagreé8nishiraimtbritdudeseifchndemp seesanpoviniéidsidghred by

spray drying,gnfreege. ding 26 ARRIRAGLRF Hitk HIRCHRSHRE, Camnpsiians and methods
relating to partially hydrofﬁz?ed fucoidan for use in dietary supp emenés are deﬁfrlbed. Fucoidan from

brown seawBeHE AIET ANy FRIPONZES SHPHEMS NP hREY GosET (RGeS SAREYSH R WS P etary
supplementtr heyverage, capsule, or tablet form. The fucoidan is partially hydrolyzed with acid and
heat. The partially hydrolyzed fucoidan can also be sulfonated. Other ingredients that can be included
in the dietary supplement include high- ORAC-value antioxidants, minerals, pepper extract, flavoring
agents, coloring agents, and preservatives. The compositions can be in the form of beverages,
tablets, capsules, powders, and the like.
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