WO 2011/ 056487PCT/ US2010/ 053891 1 TI TLE STABLE THI CKENER FORMULATI ONS CROCSS
REFERENCE TO RELATED APPLI CATI ONS [ 00011 This application clains
priority wo0ii®sessderi al No. 61/254,858, tiled COctober 26y1/1R0608/,0s53s0e entire
contents of which are expressly incorporated herein by reference thereto,

BACKGROUND E000. 21 The present disclosure ...generally relates to
health and nutrition. Mre specifically, the present disclosure relates. to
Stabl e t hickener fornulations for nutritional .conpositions. [ 00031

There are many types of nutritional conmpositions currently on the market.
Nutritional conpositions can be targe EdE oward certain consuner types, for

exanpl e, young,. elderly, . athletic,.. . -pased on_the specific ingredients
of the nutritional conpo§ﬁ?§%ﬁf%hﬁ$ﬁgﬁﬁ%ﬁggﬁgﬁﬁbég?9$5ns can al so be

formul ated. based on the certain physiological conditions that the
nutritional conpositions are intended to treat or inprove: [ 00041

Dysphagi a i s the nmedi galykardpd@h e symt:om o dif ficulty in swall ow ng.
Esophageal dysphagi a g?%%%sgﬂgf'gﬁééﬁgﬁﬁg§$?g¥gﬁﬁg$ﬁﬁH%%Ps of all ages, but
is generally tregimf| enw aégliﬁ{ﬁﬁgzli caiho §Gr§(§]QQ iS5 cons) der %‘f&'&%%i&?r | ous.
form of dysphagi a. Esophageal dysphagia iS often a consequéence of “hucosa
medi ast i nal ,Ow®behebr Bivisbaleatiredicgisas ed which sre ckOB8B1inGrabraph deeigeal
dysphagi a" «fhe.@ther hand, is a very serious condition and is generally
not treatabﬁgc&ﬁ§ﬁﬂﬁgﬁication. Oral pharyngeal dysphagia also affects

i ndividuals of all ages, but is nore prevalent in okier individuals. Oal
pharyngeal dysphagia is often a consequence of an acute event, such as a
stroke, brain injury, or surgery for oral or throat cancer. In addition,
radi ot her apy and chenot her apy may RiakeROEAE? nuscl es and degrade the nerves
associated with ?ﬂﬁ"h si ol ogy. and nervous innervations of the swallow
reflex. It is al && E.E',l}%lfbw'e?qn disclosure generally relates to health and nurition. More

specifically, the present disclosure relates 1o stable thickener formulations for

nutritional compositions.

{0003} There are many (ypes of nuiritional compositions carrently on the
markef. Nutritional compositions can be targeted toward certain consumer types, for
example, voung, elderly, athletic, ete., based on the specific ingredients of the
nutritional compesition. Nutritional compositions can also be formulated based on the
certain physiological conditions that the nutritional compositions are intended fo treat
or improve.

[0004] Dysphagia is the medical term [or the symptom of difficulty in
swallowing. Esophageal dysphagia affects a large number of individuals of all ages,
but 15 generally treatable with medications and is considersd a less serious form of
dysphagia. Esophageal dyvsphagia is often a consequence of mucosal, mediastingl, or
neuromuscylar diseases.

[6003] CGral pharyngeal dysphagia, on the other hand, is a very serious
condition and is generally not treatable with medication. Oral pharyngeal dvspbagia
also affects individuals of all ages, but is more prevalent in older individuals, Oral
pharyngeal dysphagia is often a conseguence of an acute event, such as a stroke, brain
ijury, or surgery for oral or throat cancer. In addition, radiotherapy and
chemotherapy may weaken the muscles and degrade the nerves associated with the

physiology and vervons innervations of the swallow reflex. It is also common for



WO 2011/ 056487PCT/ US2010/ 053891 2 individuals with progressive

neur omuscul ar di seases, such as Parkinson's Di sease, to experience

i ncreasi igodnfase4srty in swallowing initiation, 1@0TAB2d10/DF3891
consequences of untreated or poorly ntnaged oral pharyngeal dysphagia can
be severe, including dehydration, malnutrition |eading to dysfuncti onal

i nune response and reduced ftinctionality, airway obstruction with solid
f oods (choki %nd airway aspiration of liquids and sem -solid foods
pronot i ng a§ﬁ$?§?4bﬁ“ﬁﬁ@dﬁﬁﬁﬁé“@HﬂWBﬁ“HﬁéBﬁﬁﬁ1PW@cwé@Véﬁﬁﬂéﬂéwﬂﬁhé?yngea

dysphagi a W?ér%&! 8y dificfy ﬁi@\\@@@@;‘t’!?%ﬂleﬁg ,by tube feeding.
1100071 M1d to noderate oral .pharyngeal dysp aOa may require the texture

of foods to be mbfitfi &b icansenusarestf mitrpieil 2 Wﬁ@whﬁkegﬁh@aﬂiﬁﬁmcg@klng or
aspir at' on. dt%%émmn 5@@@@% hanlgu%@eﬁ)@ﬂloggx‘ngﬁwu%ﬁ &qugmgta ?L}U\QH n%?' ng of

solid 'foods, both of whic v een s ti've means
of prevent|ngméméklﬁgman@ﬂégghmatﬁmwﬂm@ﬂnkngHhema&hmng\ﬁﬁoe@sbkxﬂhickened
l'iquids are i JLave:three . a nore. cohesive bol us
that can be CernEhind P e EBIRALER IRLRREH KiRisohd fooh P slMHGEBARRIT guer

del i very to phemety gat/or tmetn&cbs’rtix:orﬁﬁewsamnghcﬁ wreetihdy sphdigrl easgeckqpes i od in

whi ch. the re for the thickened liquid, and (iii)
provi de grezﬁgbkﬁ%gfk?&“ édqﬁq%?éase awar eness of the presence of food or

liquid .boitis i MAREMIEUL Imoderate oral[[00QBIcaTihspkanedantird tho nakure of

formul ations. c | used as part 0 treat ather .
phyS|oIoglcz?mgthﬁiWP@E?ﬂ5?“%??%55@“38@&'5§ﬁﬁgﬁéf‘q ’Fﬂ?éﬁnmEW?ohﬂ%.
obstructi ve gyl incindy medmsmn@k%r@t lidwalsadagoF pliceing dF SArARNEs, beliCof AUNMVARY

[ 0009: 1 StaQIe t hi ckener gfnutat ions and nutritional conpositiaons having

the stable tHITREASIOFLINRS1AE PN G0t o e\'emmaag%ﬁ@rdaﬂ agEBeN ment

the present d@lhﬁ(ﬁh@%ﬂ‘ﬁlﬁ‘f REQYE desci@nBlfididd ROk HOMRAghE LRk hDgddi np a
stabl e thi ckener formulati on. The stabl e thi ckener fornulation can include

speci fic. rdrf¥scyrsearry dwhe ba e g avrﬁtthwala{m Biegvii et bersinstiht

viscosity ofgduie shulery fol RO Blrof AARES) LnRnQURS RE t@:n@%&s@ﬂ%@%@ﬁmlﬁgﬁ tine
and at different tenperatures. By adding carfageenan, the starch level can

be decreasedi® Avalpwinhetlprecospry Htedhiskerst liguid isnd $halDreddesPET ons at

refriger at eiesdiQh @G h QMREFALW L . AL enan and/ or
xanthan is aédedttheﬁgto The stag%g&Fﬁﬁc eng?}ﬁﬁﬁﬁu S?Pﬁﬁé&?gﬁ al so

i ncl ude speci fi clBLARIskwRd nWBioEd roSBESTERAT AUSPOIGH 5 B80! therapies
to treat other physiological conditions or disease such as renal failure, chronie

obstractive pulmonary disorders, malabsorption disorders, ste.

SUMMARY

[0009] Stable thickener formulations and nutritienal compaositions having the
stable thickener formulations sre provided. In a general embodiment, the present
disclosure provides a nutritional composition including a stable thickener formudation,
The stable thickener formulation can include specific ranges of carrageenan and starch
that provide a consistent viscosity of the nutritional composition during an extended
storage time and at different temperatures. By adding carragecnau, the starch level can
be decreased. Also, the viscosity increase of nutritional compositions at refrigerated
storage temperatures can be minimized when carrageenan and/or xanthan is added

thereto. The stable thickener formalations can also include specific amouonts of



3 .xanthan gum and starch that provide a stable viscosity. The nutritional
conposition. can be a conplete feeding or an oral nutritional supplenent.

[ 0010] | rwedditisessy Applicant has found that the anmount CofuSe@onssgeenan
and/ or xanthan required tbr a thicken&r fornula depends on the
.1lbrinulation of the nutritional conposition and the final anmount and type
of protein therein. Indeed, Applicant has found that the anbunts and type
of proteins found in a nutrlélonal conposition can affect the anmount of

car r ageenan “SREYE EWP Y SR PUPTPEe ¢ Rablspasent. { HiedkewEmak erimepiien as wil |
be di SCUSSEd:aﬁBéﬁb@ﬁpib@ké&ﬁ&mwranora[ﬁ@rl{ldnaisﬁhp Bmgrbodi nent, the present

di scl osure provi (E f stabl e thickener formulation incl ud| ng from about
0.03%to about 01§58 Bydgiogntrriraniany hyebiarfbantomtorm atensend.aée t o about
3. 65% by weix@hthafeqstal ©ha tHitkerdt BRRQMERM ontihe i ut 0, 04%
by wei ght and the gt arch i s about 3. 540/?%&\ i tnt {&% ﬁg?@ﬂﬁ@ lFtémt%r?ﬁpckener
fornul ati on CEROPHBIFha pplomsny %ﬂddwtc'éri@i»‘f@méh@yms|‘iﬁfi|f-1*~ér‘\mﬁﬁcﬁérﬁ!@y The
stabl e thi gkgResaf : lud

refrigerated te :éir&a%tt BE?J é)gﬁik%g‘hgﬁ Jx‘l’;{ngtg%ﬁggddﬂﬁ ﬁ nwn%‘c“%%o\(lmﬁéﬁ;bo cps,

or from abou"‘é*“ﬁ%@ Hpaung d*fa%@géﬂﬁ%@ﬂ@p@rdmcqﬁt @ﬂnfalbdu:t p&iO0 tbpbenbo about
4000 cps. | her cal, 14 g protein fornulation could
have carrag(é%ﬁg&r? %nmgrfwgﬁ%ﬁm?lﬁg‘m%éégut 0.02 to about 0, 055% and starch
in an anmount froffol]Din & abbutimeBYshe. piéstr diafaswel ypvides anabheahicembodi nent

a 1.5 cal, for (o] g] abou. t. 0. 02%
carr ageenan]t %u%m,roR fisde Igum%ng%gbtﬁb 05885?‘19896% G SUFRgRENaY Ayl starch
i n an anountfroaf 'ibdamLFMi[% Ho tabo@bD 6326 3% weight of QK211 Bn aRdbliefeneodi ment | :

t he present disclosur s a.stabl t_hl ken r forgu ation including
fr om about qui%“f”?ﬁmaﬁglﬁ{gﬂ 8\614’0“ R |5‘?ﬁﬁwo“f‘“" ’a‘ﬁf‘ A gt é‘n&“ﬁ“on?‘é*‘bout 2.5%

to .about 2 \%Whmcm;;m:mfau&ﬁ adrCrovibe at»mc&;i@rﬂ?(ldh{meﬂfc» stoff@r t@nabhgn gumi's
abletothl E prodlé terlllzatlon while the resul ting product is
Still thin S RSP A PR iRt UPTREY pPa R T e anot her
enbodi nent, tifsﬂ&l&(@ﬂi mml;g:wmm shal oo s I2%6chyooeightor 2t 1361 sbatsh 1s
about 2. 6% b stable thickener fornulation can further include

L.
a viscosity,} Y%%f‘)l‘? ‘"@ér‘%t“@a] SRpEPA e Rebo ARYT ¢y £ Himitsbewbodinol: cps to

about 9000 @ps; cAr 14 sgm@hqg&mﬂéﬁm cgﬁ@ htaQ: @fpt%b‘écn@lpﬂparpEl§®m9rimfnr Haabout
1100. cps to about 40 13] et anot enbodi nent, the

present di sEHEdBrROUHPEVT H‘e‘;i}dam%fla‘bﬁ’édft‘wﬂékéﬁ r0 foorbrl (é'ﬁ‘l Sheipdlelidimg from
about 0. 0. 3%,4;9:rabAUL1:: R 0550 By .Mek ght JAx g/ 053891 4
ear r ageenan a(r;;dwfrom éb%ut 1i %3? t “ %éﬁ%{/gag?g}ht Cgéogﬁ%g;%c% In an
enbodi nent , h#‘ﬁ&@@ﬁlﬁr@g@@ﬂmﬁlﬁs Gaboue "ibﬂi@@/i}“by’s wetirglesnsandnd ercstiarah i s

about 1. 8% DM o8 @ B st 3h|t§al§(}u?l§xl .e thickener fornulation can provide a
viscosity or consistency simlar to nectar. Again, these amounts depend on
the fornul ati on BF13} mutmdthdrosrabodiroendo shiet mﬁﬁtraniﬁﬂﬁlthaMMmamdm{bype of
protein cont ; )| ’ t, the a nd type of
protein aff elg&\g’g‘% f%&%&!a’ﬂ m&%{tﬁxp frggqgeutl]ﬁq%tgu@g ttg?@ﬁo ,Exh\,\?sg%l u(L)f 1e added
to the nutrlgtlmoznalfmcuﬁpmsﬁ ﬁoozmahrﬁoﬁ %danvp&sghma‘sma dxah;s a:lx&mgnmaottim n

formul ati on d. ae L eenan i.n.an 02 to about
0 0553 and RdeH I G T PonitL PE-FERDu: “hOE ATl Raroury, T
anot her enbmmummlﬁm aioilwl’é 16 ade. ptﬂn&)eg powidethis hanunathaidgopiasoulid Mawme about
0,02% carra eéwgn or frolghabout 015 L{g %bout 0. 055% car r.ageenan, . and

starch in a BaE B‘F X3RBRT S0 & "tbﬁ“la% K ogcight and the starch is about 2.6%

by weight. The stable thickener formslation can further include a viscosity, at
refrigerated temperatures, ranging from about 1100 cps to about 9000 cps, or from
about 1100 ¢ps to about 6000 cps, or from about 1100 cps to about 4000 cps.

[0813] In yet another embodiment, the present disclosure provides a stable

thickener formulation including fom about 0.03% to about 0.05% by weight of



[0014] In still yet another enbodi nent, the present disclosure provides a

stabl e thickener fornulation including fromabout 0.03%to about 0.05% by

wei ght ofwoanriagessan and from about 2, 1% to about 2.2% lpgTwseghsisbl st arch

In an enbodi ment, the carrageenan is #&bout 0.04% by wei ght and the starch

i s about 2.1% by wei ght, [ 0015] In another enbodi nent. the present

di scl osure provides a st abI e thickener fornulation including from about

0 03% to about 0.05% b t of carrageenan and from about 2.2%to about
. 5% by wei gRtAGF Y & |Ilmm| g A efrbodi #eRt | Othéey envisligelesaishi s Bbeut 0. 04%

by wei ght  anghtobigncat, dCihriafecdR0 Wb 36RO Y b%‘c@“ andT iRk %Taﬂthazblaﬁmﬁh'b‘%(ener
formul ati on can provide a viscosity or consistency simlar to honey.

Agai n., thed® Stint QiuEpdndigrng h‘@r PRt St iPEY T & sispnstty iof corsitency
CO”p05| tion \aﬁ‘%rtth%vﬁﬂnuﬁt‘mﬁn@él&@ﬁmﬂﬁ (ﬁf)%etlﬁpih?qgﬁl%iw} ﬁ{cp§1§tf’lﬁg'8l I cant
has found that the anount and type of protein affects the anount

car ngeenan #AAPSHEGCAddgeaust byl iptitgnabnieomp dsirtik onsypliFor hexanpl e,
in anot her efRRALARIM amd e n have
carrageenan in an amount ngdrn(%)grh( %eb% {Ot%(‘}gﬁ& it g‘lm“t”ﬁ gjg%%gél%am}s ??rgh in an
amount fromﬁil’ﬂ(}h*@ldi1 é’bcﬁsitiﬁds% the 11u;r;ticnérwatmmedny, Foneamotiher 1 enhbdidnent, a

1.5 cal, r )| have about .0, 02% caryageet uan or
from about (EJQL b?é%ﬁw{g OR 55,% “éré‘?&reeamgegﬁﬁ‘ﬁ STNAC G LRy ) ‘aﬁ)g‘gt?‘rﬂhnt of
about 0,5 td. (@bbuanoB%mh\lDaﬁOﬂﬁUuﬁS&daﬁ?P{ETa% W20 104, 05388ktibely, in anol@PL6] In

still another esent rovides a stable

t hi ckener fo}“rir)u?m%egogq:%]é‘ii @ %g““f‘-‘ﬂ‘bﬂf‘dﬁ'éh‘tﬂ ‘d)"g‘gd% Fﬂb%ﬁﬁ %"OQ FB9EBY* wei ght
of carr ageenaricangbolir 0.01 AboatouR0.55196 cabguinad, QU Dy el @ A&kt 5t @ogh.
[00171 In an, @II t {qg,l ve enbodi ment, the present disclosure provides a
nutritional COPF?E(D%I t¥on including one or rnore nutritiOnal ingredients,
from about O. osfyqaa)mmom 50t Qﬁﬂ!ﬁ:bb&n&’&{hiﬁm 10 p;@@:magg@n%mﬁaa £ s about

3.45% t o about, 3. 65% t..of starch anot er) enmbodi nent, the
present dl odtiFEy inﬂégmé ”%ULH“H rr‘BWthOé‘Ef?ﬁ’és‘y #9 gheut dEPUaithigweigkt 8Y nore

nutritional chrﬁ%’c@ﬁkheﬂids froht @Rabout, @, Gt o sapaut \\Qm%l‘l& tk‘{dn‘.’]@' Qﬁt arPf
xant han gumind, from about 2.5%to about 2.7% by we ight of starch

[00181 The KOPPFitRERLS @Bﬁ@ﬁgﬁﬁwdﬁ@h&éﬁ“«b@ paighi #orthebatchdnamas2gied f or
any mamal $yehias a human or an aninmal. 'file active or nutritional
ingredients in the nutritional conposition can also be provided as a

nmodul ar product KOhdlii arothy oefobadivem. be @@ﬁfrrﬁe@%ﬁ@ua ety ofstadhél i veri ng
one or ”Dret§8§ﬁhkamHHE6d?ﬂﬂ&h@?h@mSHﬁB aIRY n@qanQﬁvﬁ ;ﬁnggg¥t9fbe used
fir sole source nutrition tion, the nutritional i ons can be
shel f st abl éxamgenggrhili frogosebus Wel’t i ftouag. Saindiventigor L&é\ﬁmlfabdueutanbl ent

t emmper at ur esnbifihe e REEREAUTL 5&H0 ARG ALR bRY BULLAT: i abous 2 k00101 The
nutritional conpositions can include a viscostty ranging from about 250 cps
to about 150P00Gidwps Toi %iahBrtimkfmﬁeIfdnLlTav!ovmslcpmtdem namxa\bommﬁn@tcma 50s to
about 1750 i \ neasur (e..q. . Physica Rheoneter) at
product tenﬁ@fgi 6‘?8‘2“‘?9 i 0%1%1 ) ‘%gﬁlmwuf gt’%gﬁﬁ 1&%1' rulgign h’i\?e‘"*“&‘h%ﬁ’% Litabl e
types of nutompisginalaailnigr eddwntsl typhief putds btddedaleraanpeslitinons oaw al so

i ncl ude a vi,s¢Qsit rom about 100 nPa.s to about 2500 inPa's on a
Physi ca RreBTLTRATOHARAER oL PO et e o e g Sprhoreed

car bohydr at esthamdfrionginem@bsifiek e Fhatamplel Readdtief BhbaimbRgs edi @Ntis ocan al so
be one or nore. SY. nb.ftl cs, fish oils, phytonutriens, anti oxudants-

vi t amins, rrii’Wé“r“é atgn O TRLE FEFeERaR abfn amount f“[f‘@@é‘(’}li 447 grivewbodi nent

the nutriti Qm}ak“'GWDmﬁ #1034 abloluhsARGE 1N KRS 6ONe ARE: nm@\ nﬁe‘aﬁbzﬁ dcs (e
.g., dead or gl .ve) The El’ebl otic can be acacia gum a ucan,

ar abi nogal aéf* et A-Sqjatid A, Proteie Pamdation gkl dgve F%ﬁ&%@g%&@ff%ﬁn an
gal act ool i gasaemhanindes; VRl Aok ¢.ONALNADSIE Ml ARIHASACENAR Sebout

(1.5 io about 5%.



gl ucool i gosacchari des, guar gum inulin, isonaltooligosaccharides,

| act osucrose, |actulose, |evan, nmaltodextrins, partially hydrolyzed guar
gum pectwoabigssscchari des, WD 2011/ 056487PCT/ US2010/ @638%2016/063801 ogr aded
starch, soyoligosaccharides, sugar al 8ohols, xylooligosaccharides, or a

cor nbi nati on t her eof [0021] In an enbodi ment, the nutritional
conposition further includes one or rmore probioties e.g., dead or alive).
The probiotic can_h coccus Aspergillits, Bacter0|des

Bi | i dobact eri t un W%gh baﬂ@ﬂ@r égt*‘f*v*altﬁﬁmthco@ﬁwnbﬁy@@w EFtvedos cotelss

Fi t sobacte Khiﬂhnha%rﬁxl%%bﬂa | 8 udihR GloRL BRM 0503%199%@;&@3{9 % '\(RJ wkSROGPCCUS,
Il1icrococcus, Atucort Cenococcus Pedi ococcus, Peni dil
Peptostrepoéﬁ%@ﬁ?ﬂﬂﬂmﬂﬁﬂmﬁﬁ@ﬁﬂb%ﬁ%ﬁﬂ%é%ﬁ@?kBﬁ%hmﬁeudwcatenulatlttn

Rhi zopus" Sacchar , al r gRt geoceus, 1 karu

Vélssglla or a gg%gfﬁhﬁﬁo%R?%%?gq%ﬁﬂﬁnnéﬂ g% g QggfgﬁéﬂﬁérggR odlnent t he
nutrltlonalT@@ﬁW6§|@F@ﬁmmmnﬂhéwﬁmngmu@eyumn@ubmemdr@badknm &oindshouThe ami no
acid can be J@&e, o 1B ). agi ne VShn partate,
i et hi oni ne.. Grafarbaf s Ebe it o e R BRRERR At XSy R

trypt ophan, 3gﬁ§e®meWUleDh@mmprahlma mgﬁnrnmﬁmﬁymm5|me;waﬁ@wdﬁummm
gln‘;s)z)ij:jlngﬁ t) Or 1&9921'&1%%{0‘11& anergsilesf(})% e udm ea,s o a;%{'ftgtnﬁtég“}fl8r]néfrf‘(§5}§? r%"ma medi cal
condi tion |mbaﬂﬁawheﬂammﬂh¢$néghﬂﬂgaohpmn&ﬁswaﬂamhhsmemhmgzvmuihﬁmpatlent a
nutrltlonaqugngoiL& 88 @g& udi ng at | east one nutritional i ngredient, from
about 0..03%t0 abod o by wei ght of carrageenan"” and from about. 1.5%
t o about 3. 65% bjoae] Pt mafit@hht@ihosBibnada Ui xﬂ»a&%nﬁt@at&ﬁbﬁgwﬁedg% By wei ght

of starch, or abqut .3.45%to about . 3. 6596b 100241
In an enbodMEHEY PHE KetiMeaf Roftimgh 10 %%‘pﬁ%@if’é‘*‘m}“gH‘érfdf"é‘M Bk a
chronic Qos tmm&mumapd»m&w allb 5OFASIOks AniRIARKALOL | LAGLSYGRE: The
patient can be an el derly person. .The pati ent can also _be a pediatric

pati ent . can be dctzm. as d methnd of defivering one or more specific nutrients as a
supplement and not intended to be used for sole source nutrition,  In addition, the
nutritional compositions can be shelf stable and exhibit good shelf life at ambient or
even above ambient temperatures that may be encountered during distribution.

[0019] The nutritional compositions can include & viscosity ran ging from about
250 ¢ps to about 15,000 eps on a Brookfield LTV viscometer, or aboul 50 mPg 30s to
ahout 1750 mPa-50s by Rheology measerements (e.g., Physica Rheometer} at product
temperatures from about 4 °C to about 25 °C. and have any suitable types of nutritional
ingredients.  The nutritional compositions can also inchude a viscosity ranging from
about 100 mPas to about 2500 mPas on a Physica Rheometer. The nutritional
ingredients can be one or more carbohydrates andfor one or more fats. The nuirition
ingredients can also be one or move synbiotics, {ish oils, phytonutrients, antioxidants,
vitaming, minerals or a combination thereoll

(0020] In an embodiment, the nutritional composition further includes ong or

more prebiotics {e.g., dead or alive). The prebiotic can be acacia gum, alpha glucan,

arabinogalactans, beta glucan, dextrans, fructooligosaccharides,
galactooligosaccharides, galactomannans, gentinoligosaccharides,

glucooligosaccharides, guar gum, inudin,  isomaltooligosaccharides, lactosucrose,

lactulose, levan, maltodextring, partially hydrolyzed guar gum, pecticoligosaccharides,



100251 In an enbodi nent, the nutritional conposition is in an adm nistrable
form such as pharnaceutical formu lations, nutritional formulations,

di etary swppbemssiss, functional foods, beverage product #corusaoiomosdspnat i on

t her eof . [ 0026] An advant age of 6t he present disclosure is to provide
an i nproved thickener fornulation, [ 0027] Anot her advantage of the
present disclosure is to provide a stable thickener fornulation at various
tenperatures that maintains a relatively constant viscosity over an
extended perPERETSED (Sareh. oy oregded STPCHIWBb1 o losaByEcirrides, or § 00281
Yet anot her agvwaatao@eehs t he present disclosure is to provide an inproved
nutritional conposition, ~ [002911 Still another advantage of the
present di scl osuf®2t5int @ grigdimet dhpaphigard tompeitanniyrtr indplesvhngr an
adverse physhgl Qeipgdls Gondhdkian akipﬁﬁgfl 'eg%h\ﬁ'}tﬁu&l} e Aerocopdi30 :?ﬂ%]u Agdi tional
features and advantages are describe e el n, and W11 he apparent’ fromthe
fol | owi ng Defff‘*‘ﬁifrfé@f‘sD%éféwi’mfmﬁlﬁmaﬁdﬂdidﬁe Flogudies, BRIfERDESCRIPTIENSOF THE

FI GURES 3LL.FI Gl 4 S.0araph show. t ~earrageenan at 0.04% by
wel ght and <SP oIS oo @u@LoD ORI | B R0 F B0 B el ghe
and starch atfic@ce8%s.byimei ghitrnocedus e8editvecaiss Fosictijumli FPEapenpeccofusa

of carr ageendn Ana s EAFUR R R BRIk ARl BB i o SeQP BhE" eached
bet ween 24 HWowiislcamdwsl Smomedaccus, Tordopsis, Weissella, or a combination thereof,

[0022] In another embodiment, the nutritional composition further includes one
or more amino acids, The amino acid can be isoleucine, alanine, Jeucine, asparagine,
lysine, aspartate, methionine, cysteine, phenylalanine, gluytamate, threonine, glutamine,
tryptophan,  glyeine, valine, profise, serine, tyrosine, arginine, histidine or a
combination thereof.

{00231 In still another embodiment, the present disclosure provides a method
for treating a medical condition in a patient. The method comprises administering to
the patient a nutritional composition including at feast ong nutritional ingredient, from
about (1.03% to about 0.05% by weight of carragesnan, and from about 1.5% to about
3.65% by weight of starch, or about 1.3% to about 2.8% by weight of starch, or about
3.45% to about 3.65% by weight of starch.

[0024] In an embodiment; the medical condition is dysphagia, renal failure, a
chronic obstructive pulmonary disorder or a malabsorption disorder. The patient can
be an elderly person. The patient can also be a pediatric patient.

[0025] In an embodiment, the nutritional composition is i an administrable
formt such as pharmaceutical  formulations, nutritional  formulations,  dietary
supplements, functional foods, beverage products or a combination thereof.

{00261 An advantage of the present disclosuve s to provide an improved
thickener formudation.

{00271 Another advantage of the present disclosure Is to provide a stable
thickener formulation at various {emperatures that maintaing a relatively constant

viscosity over an extended period of time.



[0032:1 FIG 2 is a graph showi ng that carrageenan at 0.04% by wei ght and
starch at 3.54% by wei ght, and carrageenan at 0.02% by wei ght and starch at
2. 36% by wmi2ghosedsni rni zes the change in viscosity of apCorusadiatsssal bet ween
1 nonth and 3 nonths storage at 40F. 7 [0033] FIG 3 is a graph show ng
the viscosities of a nutritional conposition having a caloric density of
1.2, 14 g O protein and varying amounts of carrageenan and starch. The
graph shows t hat _cajr){a,geenan in an amount of about 0.0325% and starch in an
amount O at | eastV-8] E8oagtadt dyanngn ff 2isd pessent chisshrgers i (0 SevElet 9 of a
fornul ati on petMeeikifmntdn@Rd.3 Mnths Storage at 40F. [0034] FIG
4 is a graph show qg_ht he red‘ucti on in viscosity increase fromroom

t enperat ure st or &G had! perhar gérastaae obthe pregen discipwite frontrhyidegenabed t he
addi tion of FaELAgesiRftoving an adveROBRsidilRal 2ordficd i§95@ﬁ’x@iﬂ°’tﬂlgw ng a m nimal
viscosity increasé fromroomtenperature to a 24 hour hold at 40F when

usi ng formul at i oN¥3HhdHH osddedtars gihtdpngges 296 Byselidgtreianghdvaii bus
amounts of s  folloAPRGhe P8 oo 8P R, SPOW Ng the viscosity
over tine, ad?l)%{%g? ﬁte\;/?oth{diﬁ?{‘Lg%%’ﬁ%“@ei%}g?%{pﬁfngggﬁg‘?h‘é‘i?br‘ageenan at 0.02% by
wei ght and starch at 1:8% by wei ght (Prototype A), of carrageenan at 0:02%
by wei ght and starch at 2.4% by wei ght WD 2011/ 056487PCT/ US2010/ 053891 8
(Prototype B), and xanthan gum at 0, 12% by wei ght and starch at 2. 6% by
wei ght (Prototype O). [0037] HG 7 is a graph show ng two nutritional
conposi tion fornul ations BREER RESCRBYIéENEH RHEFSGOBEBY (-.)f a nutritional
conposi tion havin Zlﬁ% of protein as opposed to 18 g of protein; and the
increttse in visddSit Vil ingmph vovitaribit coomporihnl O hay vl aBhgsttar ch as

opposed to 2; Q%usf ¢ Q‘-@tghg-:aml Jaﬁ%@ﬁi%%l (?(E“x%]}l\ weight and starch at 2.36% by
weight reduces the viscosity dilference of a formulation between overnight and 3
months storage at 40°F over other ratios of carrageenan and starch in the formula. The

‘ stable viscosity was reached between 24 hours and ¥ month.

{0032] FIG. 2 is a graph showing that carrageenan at (.04% by weight and
starch at 3.54% by weight, and carrageenan at 0.02% by weight and starch at 2.36% by
weight minimizes the change in viscosity of a formulation between | month and 3
months storage at 40°F,

{00331 F1G. 3 is a graph showing the viscosities of a nuiritional compesition
having a caloric density of 1.2, 14 g of protein and varying amounts of carrageenan
and starch. The graph shows that carrageenas in an amount of about $.0325% and
starch in an amount of al least 1.65% greatly minimized the change in viscosity of a
formulation between 1 month and 3 months storage at 40°F.

[(034] FIG. 4is a graph showing the reduction in viscosity increase from room
temperature storage and refrigerated storage at two months age with the addition of
carrageenarn,

[0035] FIG. 5 is a graph showing a minimal viscosity increase from room
temperature to a 24 hour hold at 40°F when using formulations having xanthan gum at
0.12% by weight and various amounts of starch,

[0036] FIG. 6 is a graph showing the viscosity over time, and at two different
temperatares, of carrageenan at 0.02% by weight and starch at 1.8% by weight

(Prototype A), of carrageenan at 0.02% by weight and starch at 2.4% by weight



[ 00381 The present disclosure is directed to stable thickener formulations
and nutritional conpositions having the stable thickener fornul ations. The
nutriti omsb 20ompesrt i ons can be used for the treatnment eCTtast@viosisyl of
physi ol ogi cal conditions such as, for8exanple, divsphagia, renal failure,
chronic obstructive pul nonary di sorders and mal absorpti on di sorders,

[0039] As used in this disclosure and the appended cl ai ns, the singular
forms "a," "an" and "the" include plural referents unless the context
clearly dicﬁ§W§§”ﬁf FW§§@?hW%%§?aFB#Eé%ﬁhﬁpéﬁfﬁﬁf%$%mébzﬁﬁ*maﬁ@@hﬁno aci d"
includes a npixstaR (9f two nmore amno acids, and the |ike. [ 0040] As
used herein, "about” is understood to refer to nunbers in a range of
nunmer al s. Mor eov&fP3 76T 0. ddh piaplahopiges rwaitiepd cemoeidrnierudinsasbd to
include all jidth&88E in VRS OF: b CRBRpoWib N Ridng J inAk age
ranges contai ned mﬁthwﬁ'fﬁisfzﬁgﬁﬁﬁg?T§%0§$%&$£#%%§éﬁﬁﬁgﬁpﬁéFh%gga

nunbers, whdé? é8 groffraiety awbthedaeat medisoisithioh a swilrdionamgeposition havhl@0411 As
used hereinig@§ﬂ5%5g;é@%@@¥§§kggm&§hunderstood to include one or nore am no
acids vf he anmmp acid can he tot exanple, alanine, arginine, asparagine,
aspartate, citrulline, c).steine, gluttartate, glutamne, glycine,

hi sti di ne, hydroxyproline, hydrox\ serine. hydroxytyrosine, hydroxylysine,

i soi euci ne, |eucine, lysine, ngfploRiNSrsPRYYHRI anine, praline, serine,
taurine, threonine, tryptophan, tyrosine, valine, or conbinations thereof

[0042] As used hRmeiNThe @BdcBliscidiifd YARSetePi stdide BRkehd MhihfEithAs admal s,

which include but is not limted to, rodents, aquatic nmanmals, donestic
ani mal s sucRUBESOM FommRtient kavingathmsthlendiioensn dhvaidatishee pl hepiugstiongows  and
horses, and .Byp&itsns %FE@ 'ugedt 1‘\‘{/5\% ﬂ‘iegi'i*&ﬁnél@ R B4 ’zqrﬂf‘émmlvi"'c( Ohhipghy plurals

are used it is contenplate D 2011/ 056487PCT/ US2010/ 053891 9 that it al so
appl i es to &y sanonelaepic drsphige. caphbileeofratieolsfridior peloingivtdgrdsrs i nt ended

to be eXhib%&FﬂaQ¥w§ﬂﬁm9@£&§%$ of the passage, [0043] As used herein,
the term"antioxidant" is undérstood to include any one or nore of various

subst ances such H$3Petavedrnthendsdaod ardnhasphepledcimserds sivgtlanimsC,

vitamn E. apd el eni.um oxidation or reacti ni‘a%icgrrg\t ed by

L h ini%'tmj-y on or reactior .
Reactive Oxygen ‘Specles (" df Qﬁ 'Sfﬁéﬁ*rﬁwﬁéé © &REE N PR SR s peci es.

Addi ti onal | pthearitd. ORivdafipt sxaarpé:, pitreaulte Sarcapabhdddfcisbiow ngtae oprwevent i ng
the oxidation of other . polecules. Non-limting exanples of antioxidants

i ncl ude car8f@ﬁ8?ﬂ¥?”§%§g?Vﬁch§b ("Coc)10"), -fiavonoids, glutathione Goji
(wol fberr?,,,), [oespes i@t mesecid, aghoomad {nhRfstdad to refer to numbers in a range of

numerals. Moreover, all numerical ranges herein should be understood to include alf
integer, whole or fractions, within the range, Al dosage ranges contained within this
application are intended to include all numbers, whole or fractions, contained within
said range.

{00411 As used herein the term “amino acid™ is nnderstood to include one or
more amino acids. The amino acid can be, for example, alanine, arginine, asparagine,
aspartate, citrulling, cysteine, glutamate, ghutamine, glyeine, histidine, hydroxyproline,
hydroxyserine, hydroxytyrosine, hydroxylysine, isoleucing, leucine, lysine,
methionine, phenylalanine, proline, sering, taurine, threoning, tryptophan, tyrosing,
valine, or combinations thereof.

[0642] As used herein, “animal™ includes, g Is not limited to, manmmals,
which inciude but is not limited to, rodents, aquatic mammals, domestic animals such
as dogs and cats, farm animals such as shecp, pigs. cows and horses, and bumans.

Wherein the terms “animal” or “mammal” or their plurals are used. it is contemplated



| utein, Iycopene, polyphenols, selenium vitamn A vitamn Bi, Vitam n B6,
Vitamn B. vitamn C, vitamn 13, vitamn E,..zeaxanthin" or conbinations

t hereof wo02011/B3844] As used herein,. a "consistent" vi codistyionsfsers to a
viscosity of .a product or conpositiof that has mi nimal variation between
the viscosity of product or conposition at roomtenperature, and the
viscosity of the product or conposition at a refrigerated tenperature.

[ 0045] As used rein, "effective amount” is an anount that prevents a
defi ci ency, %a‘f%‘ agplifis e aeAngralibat e ranabin af thr Hest e ahitechtiinkasiedto or, nore

general ly, : peedusias EURPIRANE o BOABES: Pr ogr essi on of the di seases or
provides a nutritional, physiological, or medical benefit to the

i ndi vidual .. At HO48 b hised dfrene t*wemme rntiogdang e toersteddep dtlude any ong 0046] As
used her ei N wRkdSf { ¥iouBARS & s RWIBR H actzu Dl{é}c ?!1 {S@ém Y 'f‘re}ﬁ?l@”(l;r? 8 tﬂL}\f]‘pe or

O der, or at |least seventy-five yeas o VWi | e
the terms " Mdf‘\ﬂ‘@?u%l&ndaﬁlénﬁ'@éthaénﬁﬂbim@aom enrcaseds haneitnl tioRecefier to a

i e POSRE SR RO a0l 1Bl ol AR Gag G SRLALN S L 1 8

"indi vi dual " atl ent ving or
at risk for ﬁaltfmﬂmts&ira coraiutch @np:ﬁ‘t-ham ﬁa\mngem@#evtnﬁ:ruomuhemmfeat owet ,

0048] As u Le on-limtin exa ]
gocosghexaeﬁ‘gfﬂe&ng épi \ '“wmé ee{?tcagg 8%8 “aﬁéﬁ‘"ﬁm "‘Ebﬁf“f"’q "1 A and

EPA may al s@ G&é}ﬁﬁrksihmmd;é@r@iauummefﬂnsh @D![b&%ﬂl}lr mpézﬁillg, laabgaeherrppdi f i ed
plants, etc { de mi cro- organi sns"
neans ni cro)h ‘F“é‘an‘f‘%‘“m "f‘(IzPa aRD ”pt?]’%léoc'f éﬁﬂ“‘&‘@néﬁf”ﬁ’i“l‘y r‘ébﬁ?‘aégd‘ ‘a&m’gg & for use
in food. WOi26HLH, Q5&zﬁﬂiﬁﬁ€ﬁéth§8§ﬂ10¥ 0 399 keadk@nthin, or coh0RO0ds thAsesrsed herein,

| ong term adm ni to?]t ons" are. continuous adm nistrations for nore than 6
weeks ﬁ) 4 S used ew:m a “consistent™ viscosity refers 1o a viscosity of a

product or compaosition that has mainimal variation between the viscosity of the product
or composition at room temperature, and the viscosity of the product or composition at
a refrigerated temperature.

(06451 As used herein, “effective amount™ is an amount that prevents a
deficiency, treats a disease or medical condition in an individual or, more generaily,
reduces symptoms, manages progression of the diseases or provides a nutritional,
phiysiological, or medical bevefit to the individual. A treatment can be patient- or
doctor-related.

{00467 As ased herein, “elderly” means a buman that is sixty-five years of age
or older, or at least seventy-five yeas of age or older.

(0047} While the termis “individual™ and “patient” are often used herein to refer
to a human, the present disclosure is not so Hmited.  Accordingly, the terms
“individual”™ and “patient™ refer to any animal, manimal or human having or at risk for
a medical condition that can benefit from the treatment.

[0048] As  used herein, non-limiting examples of fish oils include
docosabexaenoic acid (“"DHA™Y and eicosapentacnoic acid (“EPA™). DHA and EPA
may also be present from a non-fish oil source (e.g.. algae, modified plants, ete.).

[0049] As used herein, “food grade micro-organisms™ means micro-organisms

that are used and generally regarded as safe for use in food.



[ 00511 As used herein, "manmmal " includes, but is not limted to, rodents,
aquatic mammal s, donestic aninmals such as dogs and cats, farm animals such
as sheep,wpi2gs/0ses®s and horses, and hunmans. Wherei n t hectrasoortoosssorl " i s
used, it is contenplated that it al sotvapplies to other aninmals that are
capabl e of the effect exhibited or intended to he exhibited by the mammal.
[ 0052) The term "m croorganisnf is neant to include the bacterium yeast
and/or fungi, iﬁ%b 8rovvth di. umvvlth t he mcroorganism or a cell growh
medi um i n whi ch HI'CPbOT gdifids SRS ¢ e VEitlp gadministraliqngs 8 ASDUISEE her ei n,
the term " maggimdisliodsorieRnBnaPded® | ncl ude boron, cal cium chrom um
copper, iodine, |i ron magnesi um nanganese, nol ybdenum ni ckel , phosphorus,
pot assi um sel enilimi] &5 [eb feren; nmovERBdingilesz ibhle s ot lsvidsh watbdns. t her eof
[0054] "Nutr h&éﬁ@ﬂﬁ&m@z@ﬂ})@%}és‘n@ ni%i;ﬂdl@?lxcﬂsﬁ%(n?rﬁ& Qa{xagxﬁrtluﬂgxﬁgl‘? tsﬁ&d al O

i ncl ude any nunber of optional additional 1| ﬁgre ients, inc

convent i onalsheePoRjgs £80F ead ey sest pyl hesanp| Whene tbe terroeamaei dis Iusﬁtit g'fs

addi tional thhekpRRESha Hu {LLSIRL B0 LRl F&Hr aa@'é U?&HE”&? U hefat i ng
agents, colorants, emul si fies exci p 0snot i ¢
agents, a pleaki ﬁﬁ@eﬁtlﬁiéfaleﬁw *awemtabbzethsammeﬂ pr eser vat| ves...stabilizers,
sugar, sweetener b er T ptional in red| ents
can be added in g)r{l}; gﬁé’;gw ]}%UO&Q% B B]%!ﬂ ggég‘]m%sﬁuseauﬁgpﬁ

" phyt ocher nissdbstingi a'tfihglto@ﬁumpsﬁlemt\sﬂh the evigroeTgmudon, i driave! lgunpbuﬂ;-dmm hat are

found in na t.Ochet ni 168, is are .functional foods that have
heal t h benefw *R%ﬁgmbrﬁo Tgké!}}(‘:’”dbc m wi£0n and are health pronoting conpounds
t hat cone from plt@nﬁ Sommﬁe&re:&sthuseﬁ hﬁfne#am is Bhydrocher palgs bamnd,

"Phytonutri en any chem cal produced b plant that inparts
one or nore é'éf"t’ h“?‘b‘@ ‘&‘“r t‘°8?1 Tt H‘éie s efon: ij%‘ﬂ‘énf agfg‘etfaﬁﬂ?ﬁé@a&*ﬁ‘m stered

by any rreansn;cmnpihaugmg, bopisaal, lsyleni@Rl ahdnl i, VARG, PR BNERIRLkYRAS used
herein, non-limting exanples of phytochen cais and phytonutrients include

t hose t hat éfr“'é Phenol i ¢ conpounds whi ch include Mnophenois (such as:

Api ol e, Carnosol [po€ay wagfi@inal BhhpRRIH, €as RRAGIFRAL NG LindHANRANGI ilSude
(pol yphenol s) inc|uding Flavonols (such as: Quercetin, G ngerol,

Kaenpt er ol , Ny PiEkiofh obignel pditfanal et rycliding anpragnpkiien additives,

for example one or more, acidulants, additional thickeners, buffers or agents for pH
adjustment, chelating agents, colorants, emulsifies, excipient, flavor agent, mineral,
osmotic agents, a pharmaceutically acceptable carrier, preservatives, stabilizers, sugar,
sweeteners, texturizers, and/or vitaming, The optional ingredicnts can be added in any
suitable amount.

{0035] As used herein, “phytochemicals™ or “phytonutrients™ are aon-putritive
compounds that gre found in many foods. Phytochemicals are functional foods that
have health benetits beyond basic nutrition, and are health prometing compounds that
come from plant sources. As gsed herein, “Phytochemicals” and “Phytonutrients”
refers to any chemical produced by a plant that tmparts one or more health benefit on
the user. Phytochemicals can be administered by any means, including topicaily,
eaterally, andior parenterally, As used herein, non-limiting  examples of
phytochemicals and phytonutrients include those that are {} Phenolic compounds
which include Monophenels {such as: Apiole, Carmnosol, Carvacrol, Dillapiole,
Rosemarinol); Flavonoids {polyphenols) including Flavenols {such as: Quercetin,

Gingeral, Kaempierol, Myricetin, Rutin, Isorhamseting, Flavanones {such as:



WO 2011/ 056487PCT/ US2010/ 053891 11 Hesperidin, Naringenin, Silybin,
Eri odi ctyol), Flavones (such as: A pigenin, Tangeritin, Luteolin),
FI avan- 3-wb=o(1z136487as: . Catechins, ()-Catechin, ()-Gl | ecatusedions3sft) -
Epi catechin, (Epigallocatechin, (-)-Bgigallocatechin gallate (EGCG, (-)-
Epi catechin 3 -gall ate, Theaffavin, Theatiavin-3-gal |ate, Thea flav
in-31-gal |ate, Thear ubi gi ns), Anth. ocyani ns
(fl avonal s) nd Ant an| di.ns .(such as; Pel argonidin, Peonidin, Cyanidin,
Del phi ni di n' %ﬁ“d gF‘H e} %’WHW AyiodickaD dVisress EyodaitriydHsgTtisuch. as:
Dai dzein (f%man@;natwé)w Senbhahehdn ChiashaphioMehid fk)Lﬁ;lL;t&ﬁbiﬂ)eLhm {~)-
D hydr af | avonol s, .Chal cones, Coumestans (ph.ytoestrogens), and Counestrol;
Phenol i ¢ acitdashiph &&E F’EF“I%@WE‘“&U &) -Emanliqcateain d. caffenni €G&&Dd, vani |1 n,
Curcumin); ydbQXMET T ITB4TIaf, aCHfSH: (\wchn@amﬁ@ﬁ&%z@w aCh el {3391 9\%@' ¢ acid,
Cinnamic acid, Ferulic acid, Coumarin); Lignans pthyt oest rogen
Silymarin, Sedloawrhiidaslesi RsarubRinyradionpinindavoarFind dgitimel3nidimy r osol
esters (sucfp a8: Typq&g}, ikl HQXMLY r@s haly. ur
Stil benoi ds ?LO ast slvelh?/a X o?‘ yP(ﬁél?iéhsn %@Eﬁé% i %leig%ﬁnkig%?ldﬂﬁd
Puni cal agi ndsofiay t?ﬂ)«% ﬁ?élbp”@ﬁ%ew é*@lplr efnéja@t@m\ﬁmrmhnmmtnb)uﬁei‘u@amdb@nlmnds
(tetraterpengi I n ch,a t. o t ene.
/- Carot engx‘% q u{a,n'g l’i‘ﬂh{@ofﬁ%&%i‘? ﬁ%tﬁlg (, &meb?'anga “xﬂ %P&:’U sg'l'ujﬁ) C% oene)
and Xant hophy"mns'st:(eé uthnas: a«,@mmhmant o @Iaymsﬁl}@amd’llfﬁnﬁn Zeax‘amtﬂlhnn
Ast axant hl n.. Lute . rigMopoL er penes. . such .. Li nonene,
Perillyl al éé‘ﬁmp)m} SH\R%h é’m‘“El pl%lgs g ‘ualgng‘a.ﬁ“ghi}‘t'ﬂx@}(ﬁﬁ}@*"(‘sﬁb’ﬁ’. as: .
Canpester0|EubﬁhﬂyS&kbsfﬁﬁmiﬁ%ﬂﬂaﬂnﬁuﬁm§Oiﬁ&ﬁﬁ@th@%ﬁg@@ﬁfﬁrﬁhﬁmnﬁocopherOk
(vitam n SE) d att uch as: gamma-1|inol enie
S A Nt SR R D I R e R N S
gci d, Mor Onligdaﬁbﬁl}@aul lﬁ)mae.ml am@smvmi;ﬁh l%ﬂlﬁdﬂdﬁx?&hﬁ@%ﬁmRkﬁ:xé@tuﬁh as:

et ani n, et a prob egbet an and Bet.axant hi ns
gl ycosi di g’é‘r‘%ﬁ“@h%‘) 3€‘§&‘8W“’ ‘“ Ipﬁd%g%@mt’fi # e&?ﬁd”“%!‘%‘}ééﬂl’%‘i ‘Hﬁ*“‘% v)
Org, anoSul | kmmsqiawaze@bm@,} Richfisgl (fcmz&ﬂﬁ%uéih el A (e @@mn@tmaze;(esuch as:
Sul phor aphane) ; and_Thi osul phonat es ani um conpounds) (such as: Al

met hyl trisGiRFIEE, MharORPg| | \PEORIIES | NRYOSPPIRED| £8Y" 081‘ﬁ%os?iﬁ%ﬂ€é%)esf‘*‘%ﬁhl ch
i nclude | nd@xaﬁmgf}mr; bisnal ;asSUlb@taphanesrdicdanthidl 'MQé:MK&HEt@%érﬁhms' nigrin;

Al hem Alli Al'l'yl isothiocyanate; Pi'perine; Synpropanethial- S- oxi de;
-v) Protein Ei“h’l*ﬂ Bebenathin Wasteasnga &sugh ot dasenspanisiiybrlsehod; Saoniver or gani ¢
aci ds whi ch i 81 RGkats PRudit LE dingsiat al phate);
Tartaric aC| ; gﬁxﬁhﬁar d]i“c aég?a Qt(;)cr} o e(ihbgctb’i{eg)ns th grm&?&ap%%%

2011/ 056487I9Wi2@121337‘1@53‘8911 “oggpherols “ﬁdm[‘U@E@&d ﬁ@b&’sécﬁ lred &ilntty geids
"prebiotic" Lol R ; h of
benefi ci al tgai%t g?l&‘g%g}dslﬂp) i ‘fﬁ’tﬂﬁt g E&lL}YQJmBg)éb{gg gﬁeszp%ﬁgo?w

pat hogeni c Babiieri aid. ri‘vibﬂmelu (n‘tcﬁstmmé@mhif‘kbeyhmh endigle Beaokiwatiedhias: t he
stomach and/ p ed_j.n astr testinal tract
of the persg%rd?lﬁ’zgg({b*hkﬁ] ﬁ'}?gﬂzgabunt ? 988&!% s{éir rgrité,pit rglgw {%hrp %&mi%?c

gast r oi nt estvemmhs)miseriofas:oldicaxailos, inyl pnkgkmmthucs xﬂr@@aocmt}sieaném,h for
exanpl e, deflne b rfro d . .Detaty
Modul at i on (H{'Il{ e ﬁﬂgﬁﬁpﬁﬁ%m E‘b@f“\ai“'r%}f’saob{qti‘tqb ntr IRy " Fhe Bhcept of
Prebiotics, i&lmillﬂplﬁ{fn,{ttciQ&ﬁmi:Z&Sa,m;ﬂ;éﬁls} {shéll 2s: ABIN- dabott irRgliexamell Badlof

prebiotics i aci.a al pha $21uc a,rab nogal beta gl ucm
dextrans, @@t@oﬁd@@ ‘g?‘f ",‘-&‘%‘cﬁ’é&‘fﬁ‘f gbjl‘bsb““ A" gé't' ‘B’i“ﬁ‘d{’)‘sa@charl des,

gal act Ominn&nﬁdolglﬂ’(&lmhélo&mgﬁﬁ aguibar i dem; Yliviugedld.gesee ahankindeSynguar gum
i nulin, |sonaltooll osacchari des, Iactoneotetraose | act osucr.ose, Iactulose le
an mal t odexPFIPREEMIATTRXEE g SHEEHaMPhEers WHFh ey Higat61 PRBEP ual) gum
pecti col i gogaggharhdesidshashs et SkACHas Prlet 4001 aced: stanhphate);

si al ool i gosacchari des, sialyllactose, soy ollgosaccharldes sugar al cohol s,
xonoI|gosaééﬁﬁﬁfﬁé&ﬂmb$“¥ﬁ%%%“ﬁ¥ﬁ?%@9§%@é@“ Yefeonbi nat i ons ther eof .

[ 0057] As used herein, probiotic mcro-organisns thereinafter "probiotics")
are food-grade nicroorganisns (alive, including sem -viable or weakened,
and/or non-replicating), netabolites, mcrobial cell preparations or
conponents of mcrobial cells that could confer health benefits on the host
when adm ni stered in adequate anounts, nore specifically, that beneficially
affect a host by inproving, its intestinal mcrobial balance, |leading to
effects on the health or well-being of the host. See, Sal m nen S. Quwehand
A. Benno Y. et at Probiotics; how should they be defittetP, Trends Food
Sci < Technol. 1999:10, 107-10. In general, it is believed that these

m cro-organi sns inhibit or influence the growth and for netabolism of
pathogenlc bacterla |n thc |ntest|nal tract, The problotles may also

o, " e Y 1. . 5 o .



WD 2011/ 056487PCT/ US2010/ 053891 13 Saccharonyces, ;taphyrk coccus,
Streptococcus. Torulops is, WiFsello, or conbinations thereof,

[ 00581 Thwotzermsedspr ot ei n, " "peptide,” -oligopepti des” ortpalsgpepsisde, " as
used herein, are understood to refer o any conposition that includes, a
single am no acids (nononers), two or nore ammo aci ds joi ned together by a
peptide bond (dipeptide, tripeptide or polype.ptide), collagen, precursor,
honol og anal og, tic, rodrug neta.bolite, or fragnent t her eof or
conbi nati ons theﬂ% ‘\Fd’r‘m ﬁ‘é“ﬁ‘akb BESElar ist fogth supsmcp fthaarselseiivahie above
tents i s i NesRRangeakhan UrhashciRttaaLM: SEnRBRCIEIadm bt L RE.aRpr eci at ed
that polypeptides (or pe.ptides or proteins or ol'i gopepti des) often contain
ani no aci ds "6?1‘{%‘?33’6%%“%%“* hrointesiinte Abtase BBty isler etechgndisr t he 20
natural |y OGN thidGin: HMBscRSdds 1th@m‘gt}'&h§tﬁnﬁp9¥u am; {éopc@\%hqﬁn ‘quﬂscs!hg ' ng the
term nal anmino acids, may be nodifT In a ]gl ven po ypept i elt by
natural prodessey sischmagntyl peodyl afblf@fnlffan“@ otk t’gﬁosmw@ransmamﬂumal

modi fi cati oRg.h; Qs R 44 t egh hRag € Il known
I the art. Nosnc: o W ol T Lot e B e hay Bl B Rl

pol ypept i dedigfint Meffzﬁafesvem thd ifsoloostievi détratlea: bud?“m&{( esqrvét ﬂonmnt ed to,

S L ar ol e TR Rl (98 BENABYEES e BT e e S b b PR Do ar

a fl avanoi d or y, ‘coval qde or
pol ynucl eot mdae:kdergmau wiet,a covataant madtaghinents, of b | |gmdnor dekmrﬁl

derivative, .coVal.e chment hos I in oss- i nking,
cyclization frugiogt Cl‘simdg Shd tf"b‘f“rrg‘i‘“f‘é % ¥’ﬂw‘a&*~fﬁf et of ﬁﬁf‘?“@ﬁ“%‘ﬁ’ coval ent
cross-li nks,ga,timmhgma@:mmﬁascyst g,rmegolwoeraﬂaianm of py#ogl ugﬁﬂﬁt e, ufudirryl ation
g: i uni na- car.box tion cation, osyl tion glyc phos hat i dyl
Tositor (- drp o e O o, RS 2t PO EE oqi gt o

met hyl at i on malgdssimy | ahilion, clgokstokd: s, pb@i;ﬁﬁl Ythy@ralz08 €S Sk gum,
phosphoryl ati on, ren}ll ation, racem zation, sel en%l ation, sulfation,

t r ansf er - RNRSTHSOR RN g ¢ SO0l S@HNTTo FarREeed lapsH yb‘éb’ﬂ‘k‘a‘é‘s‘“ 4 as

ar gi nyl ati oRjaj »@lﬁ@ﬁéébhﬁ‘}u HdoRRbA:LRes, THGat RIANSIRT QLB RT(}%ﬁLﬁ'Q!ﬁk‘@CBEUQ&%‘
"artificial proteins" which refers to |inear or non-linear pol ypepti des,

consi sting éffdfai‘t‘é‘?m@tH‘W*WB@SEB%@\‘ a peptide. [ 0059] Non-limting
exanpl es of pr ot gjy8F k@%ké&ﬂﬁu@ﬁ' b¥%b f;\%%imrat&&ﬂ;m, n@#e@nhubaasﬂom of ei ns,
ani mal based proteins and artificial proteins. Dairy based protelns

i ncl ude, forreciRedptoge m@%@%ﬁ@*“@a{@@ﬂnm@émgéﬂngia‘féit pr ‘Bm&mdl mﬁl wdipmg sodi um
cal ci um pot. ;ﬂt“}r’q %%—ﬁfﬂnﬂ%% %ﬁkmb ?Sﬁl rgkf(ﬂfo%' X:Sgacﬁvﬁj%nuﬁ@gym Fobifl ceiid al'l forms

i ncl udi ng coricentrate, 1so0 der n i zed ysates, mlk
protein coné@hwléfﬂ eonfemiealt b%kpf%atnethmhnmhaoatim1@6@4@%’@%@8&’0&1@%@53891 14

I sol ate. g{kng §%gilpf % F'l}&?d:'aﬂﬁ\ ﬁec’t a h%Et b% ﬂ{éﬁlmu §9X1tep r%tl ml(,af‘f (I(lg‘ gr nBal !

forms inclu concen’t ra
.including bopeenicrdbe tanlcissol tt é\)eﬁthccanm;labqnmotﬁetimh@e s, %alrhmésoisms

| ncl udi ng C?ﬂ%ﬁf‘énda& %e%gqal V\ﬁ!ieigt {)ﬁ«o Cits h}%m 8{5;8{}1[ B P cl?lfmig a@feinbthg {7('1 rcially

are wheat an ractionat e {8 e ncl udi ng
zein, rice, ‘:aoaﬁ;:blmot 39@‘9 i{pd@m'ﬁ lgrfzexﬁmipe&. mgmkelrﬂmmlaenmbﬁsmmmm,er and
any proteins,derived beans 6)101 As used

oy e " ShOHEOT 8 i Uiy RADALASE ot B B BT RNt At T
adm ni st r at ieasindlafacd. €98 phdhaddticd mMeRaKS activate the immune function of the host. For

this reason, there have been many different approaches to include probiotics into food
products.  Nen-limiting examples of probiotics include Aerococcus, Aspergillus,
Bacillus, Bacteroides, Bifidobacteriim, Condida, Clostridium,  Debaromycees,
Enterococcus, Fusobacterium, Lacrobacillus, Lactococcus, Leuconostoe,
Melissococcus, Micrococcus, Mucor, Oenococens, Pediococcus,  Penicillium,

Peptostrepococcus,  Pichia,  Propionibacterivm,  Pseudocatenulatum,  Rhizopus,



100611 As used herein, a "synbiatie" is a supplenment that contains both a
prebiotic and a probidtic that work together to inprove the mcrofl bra of
t he i nt eswonre11/056487 [00621 As used herein, the terns "Preatsceniosssoltreat”
and "to alleviate" include both prophgl actic or preventive treatnent (that
prevent and/or slow the devel opnent of a targeted pathol ogic condition or
di sorder) and curative, therapeutic or disease-nodifying treatnent,
i ncluding t §peut| C nmeas r?s t hat cure, slow down, |essen sznptoms of ,
and/ or halt* B‘r‘ 4885 %on ﬁ‘l’p%“&?{é@hos@d"f’ﬁ%ﬁﬁ ogil &I t i 'Brissela.di sor der :
and treat mrerbmbhapabikeniss at risk of contracting a di sease. Or suspect ed to
have contracted a disease, as well as patients who are ill or have been
di agnosed as suf f¥PRhE ko apaicapaseerdfe. Maigoskptidendt {vupemiis. t & m does
not nec essaruhédyhe'léﬁi)l ‘YL Eﬁ&}sbﬁsds&’! l?bf@lcfn In$ (.Etﬁlﬁ@itltﬁ(g\ HRGLL AR Alinedk %ﬁﬁ)ver y. The
terms "treatnment” and "treat" also re e nai ntenance an
pronot i on ofCHEAPPRCMESIamwvi i Nﬁﬂ@dmnnndtudswaﬁ@@ itgetifear dm a mﬂs@abmtbut who
may be Susc L& }iRe , gondi ti o such as
o tragen. | SRBTANS dHBHIE B BYRARAR Lo o B PREE o E 0Bk hen 35" §
al | eviate” arle pridees, fmtﬂéﬂldedsrtfmgmnmltim@ftnheommn:emm dkicofl Br tat ke wf se
enhancerrent A Chi G Qr ther eut| c sure. The
ferms "trea L91 1}% ﬁ\% 1@{ Dl’@}&%fﬁﬁ:&gg\ n.r% D}Yprq%aeg,w 3lﬁgn¥: ﬁé}w‘i‘“ n?‘éﬂlﬁgd to
i ncl ude the !miéitlmraﬂnmnmg@mmhmfpuaesdmsmsees@xt peosick (1311(@5@1;@3‘{»1!&1‘1?0@&1{16'[ ary
managenment r.o on a di sease or
[00631 As u§%“ ai er”g“‘y“c‘“ S e ?é'e ““1“%1“*‘&‘*%6:’7%‘ PRPEY JF ‘*ffhgé‘ﬁﬁfrg}“ A
nutritional nﬁmmﬂu@cmrmg:eﬁmmsaddsomd that gy 8N Ncblk ehelddhg @ncaningml '
gastrointestinal ‘% fr t han thrg‘rp hgfnd adm ni stration, i ncI ud| ng
but not | i P8l %8 ‘“Wasb*aaél P & & RIB POORBRILET FIECT BpRatig LRIPPSSHES i
j €] unost or nys t gbes{lationl - iddb&)her PRESHERNERHA @lﬂﬁiﬂﬁ,@@@i i oV\By ch;mmai
2011/ 056487PCT[ US2010/ 053891 15 gastrostony ("PEG'), port, such as a chest
wal | port t BRABpRs rebnigisewhick g eslls ke R theje ‘ﬁnunﬁ“éfﬂ& BEnEIOYaLi t abl e,
access port godifications MIR8Ahay 6 H@ﬁgﬁ #ﬂ%’l’nﬁb@;‘stk‘*@?oft &E es&!ttd?ﬂ@h%m tRnMpder st ood
to include any of various fat-soluble or water-soluble organic subst ances
(non- i mti Ry ERAppIESeY folagetelajon aaylion, ARTHdbrsnaBn. (ehdaRtne)yler tami n B2
(riboflavi n}yacnband B4k afh nu@é 1k C'LB@H&:QQ&&\, Meht a&f‘d‘ @ém(cﬂ@@:'l%&t heni ¢
acid), Vitam n B6 (pyridoxine, I doxal oioxam ne ‘or pyridoxi ne
hydr ochl or i @&)poiyypeladtide #ruewotfpmfemw@@mw B@ (flmM ot aémﬂéj)dmammv tanin
B12 (vari oug,cohahad, el Ly EYRRecahal ! pplgments),
Vitamn C o e e Bk FHERAC AR AL, LA AR PR
essential i frRRIG ehawﬁnmgﬂf@*mﬁfimnw cqyriptkt brosmithkac fdrmiatign of crdtiee,body and
obt ai ned na o ¥ d. fog Ol SY. tically nmade,
or o- vi t ani ni&”} ?e“ va vp( %Bm]ﬁé‘ m%lhﬁﬁén g@ a ‘Erljhhe&%%& QIE e%g’{;at%n,
f or mul at i ongtyeamxisinel glideowbbmphzﬁubl hesital s ésﬁ‘l 't hnhckbmm sngwe Hoasition,
cartageen. ap, . xant.han a mai n m ni.mum | evel . of
elasticity a RV{‘{%im\‘/‘i L 0si {a@m&) er Wﬂtéggéoﬂdedl}bé?ﬂ%m ORI PRE“YNICckener
f or mul at i ongrocaningr thnsjﬁonﬁtﬁmht fiieit ztzﬁmnmmmtmﬁ@*s WIélfm atiggsisgmiibed | evel

of a wvisco it I he .vi scosi siml]ar to ectar

O ey, e ik EA AR SRS Ao e f PR eeSs Tob B PR b
there are r‘raxli'tyuﬁxt(zpﬁﬁit@fl Bﬁe&éﬁﬁle&o&hﬂhim&dh&% tg@ ek NpaeaRr danaecist h the
pr esent dlsclosure | i st possi bl e starches incl udes,

| i m tin
for exanpl e'© HHfTLr “élﬂéi‘mi"ﬁlpei% PG eSSt“‘gYS&“H“abQ}“ &ﬂ‘“m@mgsf%‘? sPIwsRiidct uri ng
. Conpany, Pol artméﬂmz-wnﬁgr@mﬁuu bNGroieirRah@MideSdry ORLAH pibikirap iG] |
Inc . Pol art ex . 06748 by Car | Inc. Cr eanile. X. by Cargill Inc.
Rezi st e). b “*?‘éﬁ‘é““&“tyi“é“a]é}?éFdEi"'PM”Fe‘W@ b“&“fNé&}l%‘Ha‘F“ St%?‘éh"‘“‘é’rﬁj@@fé’rﬁ Cal
Conpany. includk, 06 Ekarkfe 2R ATDQEERRAL (o ol NI RIES SRludh;S GLpaur QiRQVi des
a...stabl e thickener formulation includil ng. from about 0.03%to about 0.05%
by wei ght oPﬂ%Wﬁl}a@?@@ﬁ%ﬂ)&ﬁww hhiolagirat viny45% @lé)mammcfl@wﬁmmma ght of
starch. |In apuemhadiBRRed) Ry sSRLILIAGERAR dreteiAROMnu 04N BYVELEAt and the
starch is aboﬁt 3. 512% bf \)Ne‘l g%t}g {%e st g@?é tﬁl cglentelr]{t for rru?{a}/\?%tg can
further include a viscosity ranging from about 4000 cps to about 9000 cps.




[0068] In yet another enbodi ment, the present disclosure provides a stable
t hi ckener thrmul ation including fromabout 0.03%to about. 0.05% by wei ght
of WO 20MMOQbHABERCT/ US2010/ 053891 16 carrageenan and f romusbaotosissPo t o
about 4.0% by wei ght of starch. This ®table thickener -fornulation can
provi de a viscosity or consistency simlar to nect ar. [0069] In an
enbodi nent, the carrageenan is present in an anmount 'from about 0.03%to
about 0.04%.b and the starch is present in an anount from about
L8% to abouts®! **O%E%@*m}é‘iﬁghﬁwtrlﬁs Al &di Wil the RRaiEratrebnah fanypr esent
in an amuntd@m apestrarl m@%%iﬁt@‘ g@@tﬂxtotf,@n @64 }?ly id"@l's gm]udl@ndontngﬁra&:t arch is
present in an anount from about about % by wel g*h I'n an

enbodi nent , “t‘*%éﬁ"é@r}f‘axyé%riaﬁelﬂs@m adlefarms ﬁlnblﬁmarmuwfmiffrdomta‘b@ﬂt 0s103% t 0
about 0. 04% t.ar Nef about
1 5%t o abOOS?M%L ﬁﬁg\{%gﬁtthat @&ﬂﬂl’ihﬁ[i\? ;uae Wlka nﬁ(ﬁz&ﬁfa@ﬁ&&&d xﬂ}«:@lﬂn@t@ﬁg tgﬁia%)]l(a?g pr esent
in an Anpuntifagiiem 1a<ti@<dma @emwetmab@uﬂn Q000 dasenwpsd aghmwdcanekemhebcm arch is
present in t bout 4?0 by weight. In an

enbodi nment , %thggg@rﬂggégﬁééﬁ ‘%gt\% n&}t(%%,%&j&%% a'%j p‘ and the Starch is
about 1, 8% by wHiGghE As kseddwregntigaitmemnt advmhstmtwns age@namlnis cpstesent i n an
anount of abgut . 9%y, i and the starch is present in an anount
from about ?&H&%Qr{l%%%gégolb%ﬂ{%ﬁb%ﬁ fromabout 2.1%to about 2..4%

[0070] in still H)ﬂét‘]hm umﬂbmﬂéimamt syitbiheicprie senbpldinsal msrum\tm@wtﬁleas a
stable .thi ck? ﬁn |’n% udllng f.rom about. 003% t o about 0.05% by
wei ght of cdf é@ééﬂ ‘h"%ﬁnﬁ’ it P AT YR VA DU T PyhABICERE:  of

starch. In an entmdr mﬂtxsedﬁ‘i&@nﬂﬂa&ﬂﬁgﬁeﬂﬁimmﬁ ‘ahedit ) Q4 Wdyaewelight and the
starchlsa % 36% b g Thi s stablethﬁﬁkener for Iat|01 can
provi de a vi’§ d’é‘?f"th?l%tﬁc e firoie ‘éﬁffy}m?r“PﬁﬂF“‘éP’eﬁi‘tﬁ jnstow the devgiongren} Ofas used

herei n, thet@fdled St Qe TBRASoH 8MRIsBIdRY dnl @r@hal thell mﬁ&néﬂ tisepe\Wher ei n
the viscosity is maintained at. a relatively constant IeveI di fferl ng by no

nore than waﬁdﬂm‘éff@ﬁﬁmﬂy RPN BhEaReHth mEBRy s, dl Cik ERY ekt 99851 od of

time (e.g., \N?ﬁmﬁt ol @ASbr hal(y B&r@%on(ﬁ'a@f&ﬂ@sred ?)Qt&ﬁ‘élb@tnbﬁﬂﬁma&fiﬁiﬁdéﬂg to
enbodi nent s the present discClosure can ound be stab

Mai nt ai ned E‘ﬁ# i‘éc‘ﬁm}ﬁ’é‘%aﬁ PRtigRShtah Vsl ‘ei—‘r“@m“(j@&e‘? diseipeserapisecatydo Paveo 3
mont hs or | QRAEEwd a discase lQQJ%l,\ b%aﬁ@%ﬂ%a @1@99&;@@5 i aérli@up'gxeﬁﬁ'mn

di scl osure prow des a stabl e thickener fornulation .includlng from about
0.1%to abotfemoz ﬁ&%ﬂyyorm@rfgmi-w@imwantiﬁarﬁargm@oam* peemaaboieri2 %4 o about

2.7% by wei QQIILC‘?R Sl {t Qo%ﬂg gg }TE% LG 4@0, QaQrL%so%e@PQUt 0_12%

by wei ght and’the starc |saout wel ght. These

2011/ 056487 HETHMUS2D4:@L CBES prafotion of he&!m in an indivi dudl not suffering from a
disease but who may be susceptible to the development of an unhealthy condition,
such as nitrogen imbalance or muscle loss, The terms “treatment,” “treat™ and “to
alleviate™ ave also intended to include the potentiation or otherwise enhancement of
one o more primary prophylactic or therapeutic measure.  The terms “treatment,”
“treat™ and “to alleviate™ are further intended to include the dietary management of a
disease or condition or the dietary management for prophyvlaxis or prevention a disease
or condition.

{00631 As used herein, a “tube feed™ is a complete or incomplete nuiritional

product or composition that is administered to an animal’s gastrointestinal system,
other than through oral administration, inclading but not linited to a nasogastric tube,

orogastric tube, gastric tube, jejunostomy tube (“J-tube™), percutaneous cadoscopic



stabl e thickener .fornulations can include a viscosity ranging from about

11. 00 cps to about 9000 cps.. [00731 In an alternative enbodi nent,
t he presewD 2digsb433ur e provi des a stable nutritional compodistéionsisac! udi ng
one or nore nutritional. ingredients,15from about 0.03%to about 0, 05% by

wei ght of carrageenan, and from about 3,45%to about 3.65% by wei ght of
starch. I n another enbodi ment, the nutritional conposition includes at

| east one nutritional redi ent, from about 0.03%to about 0, 05% by wei ght
of carragee®&SGRY ¢ ?}oﬁ‘n BTt SUEhs, § gheshgiat! RProYERbYT Rnidegecest st ch. in
yet anot her serhedid@iin addi@hdd Wiilabliaon&) p&QNPOSI tion includes at ;east one
nutritional |ngred|ent from about O, 03@6to about 0. 05% by melght of
carrageenari, and Oplohi atsubereip thogen abowmn’ 2isgoslpylongitgiectale stvaglch. I n
anot her em@ﬁ#’ttﬁ@ﬁﬁtﬂ@hh@ cPR&%&@@(glugb Schis %'tﬁiﬁtdﬂ{&\(h(qleﬁnﬁiﬁt.@a%tﬁtsrmn det 1 Onal
conposi tion including at |east one .nutritional ngr edi ent', from about
0 1% to abodt‘a‘“@mlﬁﬁ/ywnkﬂéﬁblﬁﬁl“f‘dfl“@)ahttﬁ@n @Jm‘ﬂoém‘dnt NGmab GUt ("%t 0 about
. 7% by wei ghitin@hids], af iShhin BS ( dlli&gtqzlrfl' Jei %h%”ntaﬁ rp’égq r:leOQ{] gulatd,ons, can be
used as part of prethickened utr| I ona ositions t ‘have a viscosity
that is nai Byaioradiseyer paidopee hgdrogflondensy l(sezmg B7 @wttnéa\sltmmtt BZ? {@rlic3 nont hs
or nore at r&&f l8E K 1ht§{] Fﬁ% ?{ a?ﬁﬁ% ﬁtrn%t lg&gt?t%mh -EE% L‘)Ittia :&ntnlnqlql Y d;tmm
conposi tions can 1 nclude surtabl’e vi scosi 'S rea
mai nt ai ned ewtmmrntSSpetemfn éd vijeninol, eftarinnie s:mnhnas t(tlerauekaMpbretnﬂnat | east
1 nonth, . at, odi nent, the
nutritional %%ﬁﬁgg}Pﬁgﬁgm“mmﬁﬁéhtWHHL°%W§D§§&§'F? Ydﬁﬁpﬂg rw ittt 250
cps to aboutatuh8y GO s andaudamB ook dr elahdtifMI Wb sRopRLSEmidsNdRRekREr
enbodi ment, the nutritional conpositions can include a viscosity .ranging
from about *¥{% cps to about. 8500 .cps. In yet another enbodi nent, the

nutritional conp@séili DﬁSthG,&éhek ﬂ@i’tﬂﬂﬂi@tnﬂs cafl BERSE byeclfRNGENG diripRraaut 4500
cps to about 8500 c S. In stjl &a‘rﬂt her. enbodi nent , the nutritional

conposi t i ondUEGHIATHETE \i*rr%ﬂ@ceﬁtv* & MY RGBT Boeitd il 1750
nPa- 50s by Rhpakogyy MRASMECARIBE feral PHREUThe HRMBRF RHuBSIohy QipaRut 4 PC to
about 25"C. 100751 .in an embodi nent, the nutritional osition
further incPHES™eh cOBRPTELTSHViEnRA HRgenat bye! olng vippytipl & c‘a\r‘@gﬁyéﬁeat e may
be used in theosRi earRtsb hdohalonsRPRRRES kens including, . but not limted
to, sucrose, |actose, glucose, fructose, corn syrup solids, .maltodextrin,
modi fi ed st arch, P8Rl Dsekiied petan vibinpeaiastthi dhere aormngtizes kT garches

combi nat i gt BEY §@fused 1 MO0 QSO TRGHLRP LA ORI i 1 AO76] 11
an enbodi nent, the nutritional conpositions further incl ude a source of
fat. The sonps®loftaths indlydesnfr wkenpinyTeupuhBhiek T 4% Sowclf by AniEx S,  For
exanple, th I d i I L&} le fat
(such ab ol vadrfRHLEonRRY, PR Ber R cfeiliher PRSP BOGHED. i

soy oil, pakm, éi(ﬁlartczco@@datb}émkmldmdlrdismfd\ blydbrgitiims,, Reaxith thyeld &e) and
ani rnal fat s S. s [ an _enbodi nent, the
nutritional §E%ﬁ%§glnﬁ o%q fél}rrf}% Ckla;lbritgfh %i‘eds‘q‘é%‘é“‘*ow‘“ nor e’ prebiotics used

herein, a prebi o{tﬂﬁe’?h is w@ gaodotdnyahy pfesmielitiecure rmgmecm\e]ntmitthdt;dahérows

er ol ot oo iR BRSO HERRER, ks EMBREE by A o e B e ng and

heal t h. Nonfibinmioung, @xarmb&astcr&frﬂ% @i wiikiasSofl ﬂmbludetna@acmaocgmam, #&lepha

gl ucan, arabi nogal act | ugan, . dextr fructo jar i des”
gal act ool i gBEHECHAR i3 ?ut %gte“a@eg” ith 4 the gEHry ‘édi‘fi‘%ds“ét ha‘r F‘é}E‘seﬂ‘

gl ucool i gosagsiakibidas: fGHRRHGURN fhfiy |nﬂ,iud'¢,%erﬁbkiﬁﬂhhﬁxﬁsaﬁrﬁhﬂi’dﬂm

| act osucrose, |actulose, |evan, maltodextrins, partlalfy hydr ol yzed guar
guntpectlcoFdeéﬁéhﬁ%FYd%s retrograded starch soyol i gosacchari des, sugar

al cohol' s, xyl ool t‘{)g@@;aﬁ%*&ﬁfah&ﬁ@n erftfodfind@ ML Fﬂy?és!:s@rthéthtﬁﬁ%oﬁrm ides a sla@R78] I'n an
enbodi nent, the nutritional conposition further includes one aor nore

probi otics. ﬂ%@*Uée@“H@ﬁwwh”mbﬂdﬁlBWPG?Oﬁrgﬂaéanédméé‘Hf PHoryERi ¥ns (e. g.
dead or live) that could confer health benefits on the host when

adm ni stered in adequate anmounts. Non-limting exanples of probiotics

i ncl ude Aerococcus, Aspergillus, Bacteroides, Bifidobac ter him Candida,
Cl ostridium Debaronyces, Enteneoccus, Fusabacteri um Lactobacillus,

Lact ococcus, Leuconosioc, Melissococcus, Alicrococcus, Micor, Cenorwecus.,
. Pedi ococcus. Penicillium Peplos irepoc:vccus, Pichia, Pi-opionibacterhan,
Pseudocar enul aium Rh izopus, Saccharonyces, Stapb},|ococcus:,
Strepwcoccus, Tori.dopsis-, W issella, or a conbination thereof, If the
probi oties are intended to be used alive., the probiotics nu be added at
the tine of consunption of the nutritional conposition by a dry mx

pzi cket, an oil suspensron or other nethods known in the art for the use

F A/ - I Y L



WO 2011/ 056487PCT/ US2010/ 053891 19 [0080] In an enbodi nent, the
nutritional conpositio.n further includes one or nore synbiotics, fish
oi |l s, phywonutwisessts and/ or antioxi dants. As used herei RCTAISIYWOEIBYIC IS a
suppl ement that contains both a prebiwtic and a probiotic that work.
together to inprove the mcroflora of the intestine. Non-limting exanples
of fish oils include docosahexaenoic acid ("DVA") and ei cosapentaenoic acid
("EPA-). Non-limtin xanpkes of ,phytonutrients include flavonoids and
al i ed phen&PFecdity a%s Hriom RO 1(:5’eéﬁ"‘rﬁB‘ﬁH‘nd‘sﬂﬂ’?’tbér‘bféﬁﬁl‘Hsf“gifbh Thy st enoi ds,
and al kal oi dickehfGbielilRGn Bl bRV B viskbsHOBE BonsARACAHENLRE hliarAS Used herein
the term"antioxidant" is preferably understood to Include any one or nore
of various subst HE&K! “(aé§“5@tiﬁ’1@éﬁ*€t@ﬁéae€%*W‘P PERTH Nappeewr for)aboyl t anin C,
vitamn E _ andusel &ebmaw hatwdig I%?;latm@gﬁh&@tu | BRSAL l ﬁagmamwm ed by
Reactive OXygen. SpeC| (ROS) and other .radical and non-radical species.
. Addi ti onal Iy éh%ti(’ﬁki-ﬁw bas waight. n’t&lwwif%@ﬁ)am extEEC oW prgseot prevent i ng
the oxi dat | lecul e S J.dants
i ncl ude car g?@ﬁ%liﬁ#q{%‘gﬁz@nﬁG%BUINQWJ m&%é}‘g q%g\?gﬂéﬁ n®f m@g& ‘ﬁl one 0j i
(VeI t herry) amkeggeon diones.3Yede tiowol Shennysight] gntan,mﬁo;ltrwem!a darrp@;rjeymhenol s,
sel enium vigd
vitanin D, VI ;?'Q]eni fﬁ‘én\lx}ntogg@ 19;@%0@%%%9&?% G\(}r& leruajt anﬁl th‘r'r%tér(&]?[!‘fent t he
nutritional pcmrp(usmt miopuuft drotrhgroui hétad ebowne®e by neight.vild ankmsodanehtmi ner al s.

Non-limting exa vitam ns incl.ude \/t | e such as
o S e SRR 8 ot A B blR SR B T Boul BT SR S e as
pant O heni e satihd sand if Ekicat @ahdmand fakoihicot 2. W@dﬂa*{dum tﬂfcﬂg wexgnphes of

m neral s incl cal ¢ci um iron, n ghesi u

phosphor us. ““ﬁﬁ(ﬁ@éﬁe&é CABRHR ‘ﬁﬁ%’ ﬁﬁrﬂ il Eﬁrﬁ"m’ ”?B ?‘fﬁﬁﬂ“ ‘%g{%‘éh? 8 ni ckel ,
tin, silicomy Weagmdl B adbRRen, the carragckROBR] prédeheln Optenal ofl Hgur edi ent s
can be adde 0t1 conmposi tion sufficiently pal atable.

tr|t nal
For exanpl e, Eﬁt“rﬁi‘gi‘dﬁ‘g ‘&%%b%‘umﬁb‘ﬁéﬂé? 3?“Hié‘“|d%%é‘?ﬁmc‘h Seiogdire can

optionally |;@@;L uelguﬁgayﬁmu oRAdbofiaog;addi tives, such as any of, acidul ants,
addi tional thickeners, buffers or (%gents for pH adj ust nent chel ating
agents, col orant B07dn Sl anstier embsdimpite e, presenl Srclawenprovidenarsible osmot i c

agents, a pharRGert-healidY 1RGEERE ablheanal biogh upﬁﬁﬁﬁr@@ﬁﬂ %esm,;slhaa' lizers,
sugar, sweeteners, text uri zers, and/ or vitam n. he Optl onal | ngr edi ents

can be adde@arrq@uam i fram| eboahdith .0 AhODEPY @’5648*E¥RCW WB2310//058891 20
[0083] In stiblaapat !PE a@g@%&:q@mmén@ RE &S dﬁh ﬁx%'s& W@a;%% dg@]s a

met hod for treating a nedical con ion IR apatlent conpri ses
admi ni st er i By vietrht-hdhisatabémthichenva ferirpiladinalcatc propls |3t\ﬂf€m“t}n®1 miblﬂtgniat | east
one nutriti qugg,w lngredient, fromabout 0,03%to about 0.05% by wei ght of
carrageenan’ and From about 1.5%to about 4.0% by weight of starch.

[0084] in an enbiddi ekt usechéeniaditpalerpotitibld omeirs Ubystph:agmaa riemadr fail ure.

chroni c ob SE{)&%E V%f}%‘é{nnﬁna\rxycogﬁé? Aﬂ}?[ﬂ%ﬁ’mcﬁaﬁlﬁ %) att\hc \, (.Dl% tan?rlgs%gz bet c. The

patient can be an nati ve Ient e any
sui t abl e i ndifferidg bl mmoamhamlh%nprabmﬁlmfm med ahaxl lft“h)amwapwsxtur\dﬁd petiod

of time {e.g., for at least 1 month). Thickener formulations according to embodiments
of the present disclosure can be found to be stable when maintained for at least |
month, and are generally stable from 2 to 3 months or longer.

100721 In another embodiment, the present disclosore provides a stable
thickener formulation including fromy about 0.1% to about 0.14% by weight of xanthan
gunt and from about 2.5% to about 2.7% by weight of starch. In an embodiment, the

xarnthan gum is about 0.12% by weight and the starch is about 2.6% by weight. These



[0085] in an enbodinment,. the nutritional conposition is in an

adm ni strabl e form such as pharnaceutical fornulations, nutritional

f or nul at iwopiidisetsary Suppl enents, functional thods, bewerageopnsssacts or
.a conbi nation thereof, [ 0086] ¥&n enbodi ment of the present

di sclosure is intended to include a stable thickener formnulation conprising
fromabout 0.03%to .about 0.05% by wei ght of carrageenan and from about
3.45% to about, 3, 6. 5%b wei ght of starch; or wherein The carrag.eenan is
about 0. 049 BlevBirker Bﬁaﬂ'@w@ﬁsttﬂ&ﬂ%idﬁsi%aw BuBaL4BY akelight0d cay tonei ght  of
carrageenana&aﬁqm\gﬁt of starch in a ratio of about 1:69 to .about 1:122;
or wei ght of carrageenan and wei ght of starch in a ratio about 1:75 to
about | :1.10. 0731 poogternanvesiodimet tho prestie dprlesenpradidss kotdbiee | s

i nt ended tonhz’?@akﬁ‘ﬁ%oﬁmﬁ f}m nchldtCKRNES nfoﬁ)cr %Ht'ﬁ%h‘?’} gfgg&% skad \@% ght . of
earrageenan and tarch™n a ratio. out 1% about 1 :100; or
wei ght of cﬁrﬂﬂ%g@emt avdanky greishofofl cetarotin ﬂnc.bhmat&muabém‘tf ®: 8But 0 about
1;90; or wei,gRt, I st i.n.a

1: 88, 5. 3% 8‘]: g c]%}f&a&e%gigl ?rlign ﬁwﬁf Ig? 'ﬁlbﬂ “r“é’%lerlﬁf* BLEPEs 6?@‘*‘?52‘““‘m ended
to include alui;tdablae Fepadit @hememscﬁrmr mhc&iﬁannrfnﬁmmbﬁmsﬂ ys fin aoab@0iee 03% t o
about .0.05% ageen 0 ut 1 50/ out 4. 0% by
wei ght of st(a%hyﬁ‘lgmt fet'e ‘m {r%‘ea}o"glrj]aget’ﬁ’gﬂm@@ggbﬁﬁm i o‘BS/qV\étht and
t he starch lﬂﬁ}lh{bmﬂlhiﬂiﬂﬁ&ﬁ bghwmixghimi s.on;pﬂﬂt{()ﬁ)QB&]ldeQ\mtelﬁh@diﬂﬁ&ﬂﬂimﬁ)fnaft he

present di scITos re is i | e thickener fornulation
conpri si ng W& ght' 11‘“‘%3??‘5 ggﬂ/éﬁ“ éh‘i’}gv&j ﬁ? 6¥€'§¥é‘|"éﬁ!?%t%ﬂnr 39 §°8f about
1:34 to aboulboulzfi% KOﬁbxmeEth bwivear Nast;gaenﬁﬂan%ﬂd; webohkheaf uet@éeh in a

rati o of abgut 1:40 to abou ght of carra%f nan and. wei ght of

)
starch in aFaPIe BROVING 36 %%zfewc«ﬁﬂwsz%%iﬂew@@1~u SLESURNTHOAS {0 about

1:50; or Welu@Fﬂdtf,Qf e 28988NEN 1aRdona). OBt HOTfwSEHRIE N ahMad Ll by §hmabout
1: 45. 0090Q), An enbodi ment of the presenf di sclosure Is intended to

i ncl ude a sEHBE & thpeRefér’ e Povpghtaliveihiconpri sing from about 0.1%to about
0.14% by wei ght @h7xankharigiy aRdukiD @;910‘% L?S!)é%\t gar@bL Wéxeamz\{ﬂetay wei ght

of starch; or wherein the xanthan gumis about i ght and the
starch i s abwotiom! gompesitionethghbave a viscosity0bY 1y nmmt@wﬁoﬁmn@mtmfﬂfﬁih@ present

di sclosure isq | atlegwgdat& 3 5&%;49%; r B g\a{@b&ﬁ n'a&k@ﬂgarfg fﬁﬁmlqy&gﬁgn;h%orm“ sing

wei ght of xanthan an Zratio out 0 about
1: 27; or wepghtived @(‘GWf‘héﬂmaﬁ@ weiligiat arof sihicchis¢onitg thait isoreethedbadt 1: 20 to

about 1:23; oAy A 2 oAt R OR NELAGOF SLARAD 4 .3 FALAG, A about

1:21.7. i'ment resent IS*1 ntended
to include h’»aﬁﬂabtb!@h‘t hi icise Aaronthar sl hitdrcm'tt&ém‘ctef It*nenlstlhemeﬁ qmnwfwh@nn t he

viscosity, afl, £eff une fr%&%@% ltaﬁgg?ﬁdg)rhyra%&t {ﬁn Sio ég%aﬁ%ﬁw 1109, ¢ps to

. about 9000 cps, roma t'o about cps “Br ' fom about
1100 cps t OBHb@ﬁtld 4000\@&@@0&? In another cmborilmem, the nutritional compositions can

include a viscosity ranging from about 1100 cps to about 8300 c¢ps. In yet another
embodipent, the nutritional compositions can inclade a viscosity ranging from about
4300 cps to about 8500 cps.  In still yet another embodiment, the nutritional
compositions could have a viscosity ranging from about 50 to about 1750 mPa-50s by
Rheology measurements at product temperatures from about 4 °C to about 25°C.
[0075] In an embodiment, the nutritional compeosition further includes a source
of carbohydrates. Any suitable carbohydrate may be used in the present nutritional
compositions including, but not limited to, sucrose, lactose, glucose, fructose, corn
syrup solids, maltodextvin, modified starch, amylose starch, tapioca starch, corn starch

or combinations thereof



[0093] In an enbodi ment, the present disclosure is intended to include a
nutritional conposition conprising at |east one nutritional ingredient,
from abouwoQo1B84sr0 about.. 0.05% by wei ght of carrageenans2anadsiseom about
1.2%to about 3.65% by wei ght of starish. 100941 An enbodi nent of the
present disclosure is intended to include a nutritional conposition
conprising at least one nutritional ingredient, fromabout 0.03%to about
0, 05% by wei ght ?f _,g. rage nan and from about 3.45%to about 165% by

wei ght of st ar chi®3p! B CEPAdIIcRL B muERBHAATPES G GiTtheT D8bEID g Sisseght and
the starch iospabomt sodr@ 4Ry Gite any sujtabtel{RQA9 vﬁ@mﬁ”’f}% le, e the
present disclosure is intended to include a. nutritional np si'tion

conpri sing &t' SPEaSPas el Pt s ndImited g edseable fa t&F*?fa@e(énamﬂlaﬁdﬂ stlar ch,

wher ei n t he sugioght oaf 1&@4@'&@%?69@@%0@“ ‘l\’\ﬁ", aht | Qifm Bl aL, ghnﬁlnm cm i 9 of about
1:69 to about 1:122; or the weight cafrag denan an arch in a
ratio of abduithinszgd the likpiw d&ﬂ‘f&lif)ﬁt« (@lrﬁh\mhen&limthe wei ght of carrageenan
and wei ght of st a. f ar wherein
the weight of Ca?ﬁ?gg]e}'gnr!ign ngt% ;19‘11? ﬂh(,ap&!‘fﬁm%d g{Qﬁﬁ; L}Qﬂli%p (%1Il§||td £ ::%I‘(i-{ b\ ne W 1:85 to
about 1:90; nore plkipBish iﬁ@ué\éugmagfﬁbm&t n%&gﬂe@uami*amammgh@redfenstﬂnar chin a
ratio of ab 10/ 0}5389 2. 96] An
enbodi nent gwwJ\gggfgthaﬁtg@éhgg%%g%r e%ﬁ)cﬂn TRe§ e Vr‘né elfd‘%tmém?tng%ll e

t hi ckener forlsrmﬂaa‘m tnt @ompm isann’gufwmm aisouteil(&;,ﬁh@%mion@hbut NOu-OibfGrdzy wei ght

of carrageen 2% t.o about . 2. 5% by of starch; or
wherei n the gaé]}p?ab ‘éteﬁlgnglo?‘é“ é‘lﬁ’““f‘ B o9&y @ fﬂgi‘ gﬁ‘f‘““&nﬂd?ﬂ Salgelapt b 558 about
2.36% by weighybin, dextr’ma [G&QZ&I:M&.GM)G&[ I};ﬁm{m@fuo’sheh Pides apfacnsahosure is
intended to include a nuiritional on conprising at kast one
nutritional SFHGPEHEEHPS m” “Fom ab§telEe ‘6%@6‘? Sabout™H. 059684 wei YHE™of
carrageenanmmmxm@fﬁbaﬁﬂués 1&%{&’@}5@-bwﬂu che %N, \Aﬁélﬁ»ﬂ&\tﬁiﬂs shahak,  or
about 0.03%to about 0.05% ght of earrageenan. d from about 2.2%
to about 2.B8YEBYZ ”‘ijh%”‘%‘fpeég‘é’xw ppaccharidss. phyeergipd “?&ﬁ“eﬁﬁ@&i‘é%‘rﬁ‘wéﬁ—‘*t he
present di sGh@ABMESRSS x}IBERRLREA1@:4. BEA URGiDN HeldF Onal  conposi tion
conprising at |east one nutritional ingrediern. carrageenan and starch,
wherei n the wei ghl78ncardgdanan tnpriiirghtongfossipafather incideaeicgrof  about

1: 34 to aboufore drofidkiicsOrAWRes ﬁér@mt Nﬁl‘u\@@asgj@é dé??‘m&@sf15&&%#%%@%9#’"@&%“ of

starch in a ratio of about .1: t o about :55; or Whereln e wei ght of
car r ageenan ARt greld gpnist S?Qﬂﬁ hﬁﬁtf&" paticohast whesordminisiegdt i agbrvate 150 or
wher ei n t he weight pf) GRR98E! {9 t Ay of
about 1:45, A 09 @”,{Aﬁ enb | PI%O %gs%pur%szﬁihj %"Js}c ogl}%ﬁei}u?s

i nt ended toﬁﬂﬁﬂiﬂu@é Q{fﬁaémt’tfufena(km@hpééwsm@mc@ﬂ*fa@mmwg &ntehasagtus.one
nutritional }‘i; !l(%gili ?}nt ‘farc%Wﬂg rgm 1%969 C’U( Qﬂ 10/715}01%{%3095& @%41%“{;{, ((\ilt\t/sehght of

xant han gum and fr of about %toa ht 0 rch. ;. or
wher ei n t he M{@antdvamr, gifagdrs (@momz%,bwamu@m &ordc if,s'.heez sf@mceh( pego@uf% by

:Aﬁlclg[:ée [00}) 9] xgi(}{}ﬁﬂﬁ’f)tl‘(.fbfIll?i’lf tl[hf“'{cp}éaﬁfﬂu?anﬂﬂl S%i.ﬂ?’%ﬁiﬁ‘ﬂe I ?ﬂ((’pﬂtm{e}?ﬂﬂ%d to

Staphvlococcus, Streplococcus, Torulopsis, Weissella, or a combination thereof, If the
probiotics are intended to be used alive, the probiotics may be added at the time of
consumption of the putritional composition by a dry mix packet, an oil suspension, or
other methods known in the art for the use of live probiotics.

§0079] by another embodiment, the nutritional composition further tncludes one
or more amino acids. Noun-limiting examples of amino acids include isoleucine,
atanine, leucine, asparagine, lysine, aspartate, methionine, cysteine, phenyialanine,
ghutamate, threonine, glutamine, tryptophan, glycine, valing, proline, serine, tyrosine,

argimine, histidine or a combination thereof.



a nutritional conposition conprising .at |east one nutritional

i ngr edi ent "xant han and starch, wherein the wei ght of xanthan and wei ght of
starch i nwe atisessof about 1:18 to about 1:27; or whereipoTiuseomssght of
xant han and wei ght of starch in a. rawi o of about 1:20 to about 1:23; or
wherein the wei ght of xanthan and wei ght of starch in a ratio of about
1:21.7. [0010 '11An enbodi nent of the present disclosure is intended to
in.clude a nutritional conposition as defined -herein, wherein the
viscosity rangi ntfOfP b Wpguodineg thesutpidonih serpopsiop dartheg ducludgpone or

2011/ 05648 7RGk Wad0ddd 0838k 25h 1 H0HA2% AR SRR TBRL. Ofast 1By I%f%gﬁfht

di sclosure is intended to |ncluée a nutritional conposition as defined
herei n, wherBIYPHchiE merrplomeantit Feredbahte erebipyd ses agtrotietisthappertof a

car bohydr at ?@gcﬁmpﬂﬂgﬁ%g&f@ Ay l"?:lrdcfﬁa o RORAGAN erbadi; % Q{anﬂllfkc;tﬁ\@gﬁ élp{ gsent

di sclosure is intended to include. a nutritional compositic efined
herei n, wheriietdpsonberapndional (AYABbehticispaeicedt edidf ¢BRADheNgroup

consi sti ng Qitnii@ﬁg?@i&&}txggi&slbf&{h%in%igrﬁés’inaém:biﬂgwngﬁl’s ‘(Ir}gs Qliig%!{;‘hle yolic and
phytonutrients, antioxidant's; vitamns, mnerals and conbi‘nati ons -t hereof.
[00104] An @W’Qhﬁl‘ﬂﬁﬁ@omﬁﬂalﬁa fprresEdt suhsol osurmidss andtantiad; tiehidig ude a
nutr1 1 onal ARG 8 SELLARC PR D PPN LA g
of phar rraceush«iimadmd_f ar muludt ison Sne patdre iod natiofsosubsthaks onshetd@batey (a
suppl ement S’vitgmlili?xq)-;xlp%pc%!*so;)? ‘Qi. a%ﬁin ,,Vv(??tgxr%gse E, Enrdos(‘jee%ut'u%}}%ﬂ{ﬂ igi% szlol;; ta%ic(?nngr thereof.

reactions promoted by Reactive Oxygen Species {ROSY and other radical and non-

radical species.  Additionally, antioxidants are molecules capable of slowing or

preventing the oxidation of other molecules. Non-limiting examples of antioxidants

include carotenoids, coenzyme Q10 (CoQlU™), flavonoids, glutathione Gojt

{Woltberry), bhesperidine, Lactowolfberry, lignan, lutein, Iycopene, polyphenols,

seleniom, vitamin A, vitamin 81, vitamin 86, vitamin B2, vitamin T, vitamin D,

vitamin B, and combinations.

{00811 In an embodiment, the nutritional composition further includes one or

more vitamins and minerals. Non-limiting examples of vitamins include Vitamins A,

B-complex {such as B-1, B-2, B-6 and B-12), C, D, E and K, niacin and acid vitamins

such as pantothenic acid and folic acid and biotin. Non-limiting examples of minerals

mclude calcium, fron, zine, magnesium, jodine, copper. phosphorus, manganese,

potassium, chromiwm, molybdenum, selentum, nickel, tin, silicon, vanadium and

boron,

{0082] Other optional ingredients can be added to make the nufritionsl

composition sufficiently palatable. For example, the mutritional compositions of the

present disclosure can optionally include conventional food additives, such as any of,

acidulants, additional thickeners, buffers or agents for pH adjustment, chelating agents,

colorants, emulsifiers, excipient, flavor agent, mineral, osmotic agepts, a

pharmaceutically acceptable carrier, preservatives, stabilizers, sugar, sweeteners,

texturizers, and/or vitamin,  The optional ingredients can be added in any suitable

amount.



[ 00105] An enbodi nent of the present disclosure is intended to include a
nutritional conposition as defined herein, wherein the nutritional
conposi t iwo 20B1/86430npl et e nutritional. [00106] An enbodi memtusediotbssIpr esent
di sclosure is intended to include a motritional conposition as defined
herein, wherein the nutritional conposition is an inconplete nutritional.
[ 00107] An enbodi nent of the present disclosure is intended to .include
nutritional Conp si%ion\ s defined herein, wherein the nutritional
conposition is fBPIORGHE AP RENS RG] B Prepo 1O8PANE BrSEP feprthast t he
present di SgQaufify k helRhieRdSGod & 4 palider AUhsd LdnqRaks £ANRRSHAL QN as
defined herein, wherein the nutritional conposition 1S for short-term
adni ni st r at fSPEEE MOGIoRN erpedtiveltindpg ehisap pesuititienas ewdisne fow i nt ended
to include apmrbhad Gobodirasb GLQw@igH‘ﬁQ‘ SBhetRRdidd P8 LA 195?% (b the

met hod conpry§ing adm nistering to the patient a nutritional conposition as
herei n def i Adde byrweighediseeth. condition is selected fromthe group consisting

of dysphagia, 't eaksf @l dilifhodiERILE ARRL LUERIKG PULLRAALY HhSRNgET S,
mal absor pti on di sorders and conbi nati ons thereof. The nethod is turther
i nt ended t ockmelk glgrgtiparilemary fiatrdérs, rarabebgbol gispdersen;. The patienf @& 110] An
enbodi ment %I: ah hc%dr:plseeﬁs?%h dz'\ﬁgfh&ﬁ%f\e il%esp?it;{]a}ue ﬁ(}l}e}gie %:9}:‘ igqual)f‘ij:dl%dh-‘idﬁal of
animal in need of medical therapy.

{00851 In an embodiment, the nutritivsal composition is in an administrable
form such as pharmaccutical formulations, nutritional  formudations,  dietary
supplements, functional foods, beverage products ora combination thereof,

{60861 An embodiment of the present disclosare is intended o mclude a stable
thickener formulation comprising from about 0.03% to about 0.05% by weight of
catrageenan and from about 3.43% to about 3.65% by weight of starch; or wherein the
carrageenan is about 0.04% by weight and the starch is about 3.54% by weight; or
weight of carrageenan and weight of starch in a ratio of about 1:69 to about 1:122; or
welght of carrageenan and weight of stareh in a ratio about 1:75 to about 1:110.

[0087] An smbodiment of the present disclosure is intended to include a stable
thickener formulation conmprising weight of carrageenan and weight of starch in a ratio
about 1:80 to about {:100; or weight of carrageenan and weight of starch in a ratio
about 1:85 to about 1:90; or weight of carrageenan and weight of starch in a ratio
about 1:88.5.

{0088] An embodiment of the present disclosure is intended to include a stable
thickener formulation comprising from about 0.03% to sbout 0.05% by weight of
carrageenan and from about 1.3% to about 4.0% by welght of starch; or wherein the
carrageenan is about 0.04% by weight and the starch is about 1.8% by weight.

{008%] An embodiment of the present disclosure is intended to inclade a stable
thickener formulation comprising weight of carrageenan aud weight of starch in a ratio
of about 1:34 to about 1:64; or weight of carrageenan and weight of starch in a ratio of

about 1:40 to aboat 1:33; or weight of carrageenan and weight of starch in a ratio of



a method for providing nutrition to a patient with dysphagia conprising
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nutriti omsb 20ompest i on sel ected as defined herein.
i ntended to include those patients with dysphagia and a nedi ca
t he nedi cal
obstructive puInDnary disorders
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2011/ 056487B@Hsk@zﬁﬂlgﬁlm%m%ﬂw from about 0.1% to about 0.14% by weight of

xanthan gum and from about 2.5% to about 2.7% by weight of starch; or whergin the
xanthan gum is about 0.12% by weight and the starch is about 2.6 % by weight.

{0091} An embodiment of the present disclosure is intended to include a stable
thickener formulation comprising weight of xanthan and weight of starch in a ratio of
about 1118 to about 1:27; or weight of xanthan and weight of starch in a ratio of about
120 to about 1:23; or weight of xanthan and weight of' starch in a ratio of about 1:21.7.

[GO92] An embodiment of the present disclosure is futended to include a stable
thickener formulation as defined hercin wherein the viscosity, at refrigerated
temperatures, ranges from about 1100 cps 1o about 9600 cps, or from about 1100 cps
to about 6000 ¢ps, or from about 1100 cps 1o about 4000 ¢ps.

[0093] In an embodiment, the present disclosure is intended to include a
nutrittional composition comprising at least one nutritional ingredient, from about
0.015% t about 0.05% by weight of carrageenan, and from about 1.2% to about
3.65% by weight of starch.

[6094] An embodiment of the present disclosure is intended to include a
nutritional composition comprising at least one natritional ingredient, from about
0.03% to about 0.05% by weight of carrageenan, and from about 3.45%% to about
3.63% by weight of starch: or whereint the carrapgeenan is about 0.04% by weight and
the starch is about 3.54% by weight.

{00951 An embodiment of the present disclosure i intended to include a
nutritional conposition conprising at least one nutritional ingredient, carrageenan and
starch, wherein the weight of carrageenan and weight of starch in a ratio of about 1:69
to about 1:122; or the weight of carrageenan and weight of starch in a ratio of about
1:75 to about 1:110; or wherein the weight of carrageenan and weight of starch in a
ratio of about 1:80 10 about 1:100; or wherein the weight of carrageenan and weight of
starch in a ratio of about 1:83 to about 1:90; or wherein the weight of carrageenan and

weight of starch in a ratio of about 1:88.5.



EXAMPLE 1 .?.qutritional Conpositions [00112] Exanple 1 contains Tables 1
and 2, which provide exenplary .fornulations for thickeners in accordance
wi t h . enbwoizoamnise4saf t he present disclosure. Table 1: NeCmiusz@oab3sol
Composition Having a Thi ckener Fornul22tion 26 Table 2: Nutritional
Conmpositi Having a Thi ckener Forrmnul ati on and Hi gh Protein
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5 {00HS] An embodiment of the present disclosure is intended to include a stable
thickener formulation comprising trore about 0.03% to about 0.05% by weight of
carrageenan and from about 2.2% to about 2.5% by weight of starch; or wherein the
carrageenan is about 0.04% by weight and the starch is about 2.36% by weight.

{0697] An embodiment of the present disclosure is intended to include a
nutritional composition comprising at least one nutritional ingredient, from about
G.03% to about 0.05% by weight of carrageenan, and from about 1.7% to about 1.9%
by weight of starch; or about 0.03% to about 0.05% by weight of carrageenan, and
from about 2.2% to about 2.5% by weight of starch.

[0098] An embodiment of the present disclosure is intended to include a
autritional composition comprising at least one nutritional ingredient, carrageenan and
starch, wherein the weight of carrageenan and weight of starch in a ratio of about 1:34
to about 1:64: or wherein the weight of carrageenan and weight of starch in a tatio of
about 1:40 to about 1:55; or wherein the weight of carrageenan and weight of starch in
a ratio of about 1:43 to about 1:50; or wherein the weight of carrageenan and weight of
starch in a ratio of about 1:43,

{00991 An embodiment of the present disclosure is intended to include a
nutritional composition comprising at least one nutritional ingredient, from about
about 0.1% to about 0.14% by weight of xanthan gum and from about 2.5% to about
2.7% by weight of starch; or wherein the xanthan gum is 0.12% by weight and the
starch is 2.6% by weight.

{06100} An emibodiment of the present disclosure is intended to include
a nutritional composition comprising at least one nutritional ngredient, xanthan and
starch, wherein the weight of xanthan and weight of starch in a ratio of about 1:18 to
about 1:27; or wherein the weight of xanthan and weight of starch in a ratio of about
1:20 to about 1:23; or wherein the weight of xanthan and weight of starch in a ratio of
about 1:21.7.

[GO10T) An embodiment of the present disclosure is intended to include
a nutritional composition as defined herein, wherein the viscosity ranging from about

250 ¢ps to about 13,000 ¢ps.
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[03102] An embeodiment of the present disclosure is intended to inclade

a nutritional composition as defined herein, wherein the nutritional ingredient
comprises at least one of a carbohydeate, a protein and a far,

[60:103] An embodiment of the present disclosure is intended o include
a nutritional composition as defined herein, wherein the natritional lngredient is
selected from the group consisting of prebiotics, probiotics, synbiotics, fish oils,
phytonutrients, antioxidants, vitamins, minerals and combinations thereof,

{00104} An embodiment of the present disclosure is intended to include
a nutritional composition as detined herein, wherein the nutritional composition is in
an administrable form selected from the group consisting of pharmaceutical
formulations, nutritional formulations, dietary supplements, functional toods, beverage
products and combinations thereof.

[GO105] An embodiment of the present disclosure is intended to include
a nuiritional composition as defined herein, wherein the nutritional composition is a
complete nutritional.

[G0106] An embodiment of the present disclosure is intended to include
a nutritional composition as defined herein, wherein the nutritional composition is an
incomplete nutritional,

{001067] An embodiment of the present disclosure i intended to include
a nutritional composition as defined herein, whergin the nutritional composition is for
long-term adrainistration.

[00108] An embodiment of the present disclosure iy intended to include
a nutritional composition as defined herein, wherein the nutritional composition 8 for
short-term administration.

[00109] An embodiment of the present disclosure is intended to include
a method for treating a medicat condition i a patient, the method comprising
administering to the patient a mutrittonal composition as hercin defined. The medical
condition is selected from the group consisting of dysphagia, renal filore, chronic
obstructive pulmonary disorders, malabsorption disorders and combinations thereof.
The method is further intended to include a patient that is an elderly person.

{00110] An embodiment of the present disclosure iz intended to include

a method for providing nutrition to 8 patient with dysphagia comprising administering
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to the patient a nutritional composition selected as defined herein.  The method is
further intended to include those patients with dysphagia and a medical condition, the
medical condition including, but not limited to renal failure, chronic obstructive

pulmonary disorders, malabsorption disorders and combinations thereof,

EXAMPLES
[00111] By way of example and not limitation, the following examples
are illustrative of various embodiments of the present disclosure. The formulations
below are provided for exemplification only, and they can be modified by the skilled

artisan to the necessary extent, depending on the special features that ave fooked for.
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EXAMPLE 1 Nutritional Compositions
160112} Example | contains Tables 1 and 2, which provide exemplary
tormulations for thickeners in accordance with embodiments of the present disclosure.

Table 1: Nutritional Composition Having a Thickener Formulation

Catoric Density {eabimiy &

Total Protain g

e
Fat g it 358 '
CHO g 388
Fiber g
% Ewnergy
Protein 28
Fat i
: =05 B
Vit & {8} TEN 5.4
Vit € {mag) i §¢.9
YR D (1 188 23.9
VitE gy i 18.8 &8
Vit K {mcg) i8.8
86 {myg) 8¢.8
812 imeg) 0.0
Thiaming {mg) 2.8
Ribofiavin {myg) IH.8
Folic Actd {mcg) PR
Pantothenic Acid {(mg} bt .8
Choline {mag)
Biotin {mgcg) 8.8
Nisein {mg) { IR0
Calcium {(mg) 3.8
iron {ma} 4.3 A%
Manganese {mg) 8.8 8.8
Chigride {myg} g ¥ &
Phosphorus {mg) 50 189
lodine {meg) I8 20.0
Magnesium {(mg) o 5.3
Zinc (mg) 18 R
Copper (mg} g5 8.0
Sodium {mg) 148 4.3
Potassium {mg) AL §.8
Chromivm {megh 288 2.8
Molvbdenum {meyg} TH.E &8
Selenium (meg) {8 2H.8

01



WO 2011/ 056487PCT/ US2010/ 053891 27 EXAMPLE 2 - Experinmental Studies [00 | |
3] Exanpl e 2 sunmari zes various experinments that have been perfornmed with

t hi ckenerwbannulseds7ons of the present disclosure. Appli eamtushas/opsspf or med
several experinents to neasure viscosities of various nutritional
conpositions having different fornulations, over tinme, and at different
terrperatures (e.g... roomtenperature and refrigeration tenperature). In

general , e‘\ axp eé%nentsé%ve shown that added certain amounts of
carrageenan '8%¢ {riignal ‘*"é‘f’@?‘&ﬁ‘*‘t‘ﬁ%\dﬁf“@%”@% ‘ﬁﬁ?t“?ﬂﬁi?i‘ éfﬁh‘l“g&é’ﬂﬂ?jgl tions
with a stable visck : g3 same
tenperature and at exanpl e, .

addi ng certain anog can mnimze

vi scosity increas of ri ger at ed.
tenperatures. The § he amobunt and
type of protein o _ 18 nd, to sone
extent, the cal oriia @m%g{amhe ntﬁtrl ti @ﬁal com05| ionsjcan play a role

in determning theTanbbmtds of can- ageenan wys xant pan and starch required to

achieve a mnim zedasy scosity increase i n fsge nuttitional cpnpositions.

O e

[01141As di scussedcafioye, Applicant Has Tound thay the conbination of
carrageenan and St&{@ﬁ(gh&fﬁgﬁmﬂ [ armunts AUy TtTonartonposi tions is
able to reduce the dii -' ProTarTont over tine. For

exanpl e, as shown FOTS—TaviTTy: car r ageenan at

OMA% by wei ght and™Star T a1 ) \;_.‘E*“Wgwc-aﬂﬁageewan at 0.02% by
wei ght and st ar ch {at—2=3p%by—wet-gk ; edi-w-sepsity di fferences

bet ween an over ni ght=st e Gk »@g@\%\‘at ; "{'{1 Alsinilar, yet
reduced, effect isS-Behi pd ; i\ S bnan, as is al so
shown by HG |. The! het.weeh 24! hours and |

nmonth. After abouty.
the range of honeyYi 5. L& 9000 cps),
[00115] Similarly, &hduas shown.in. ELS 2 .8 \=Q\aﬁu:::\§§m9m34% by wei ght
and starch at 3. 54%m1%| ght g ' visEosity change
between | nonth anthia@irEnghs storagé at. a result,ithe thickener
fornul ati on nai nt arALHaaEs $ﬁ;g;bl e VI sc@sl tys;f@@sr Neenwls andi{ 3 nonths. This
is in direct contriggtc Ao (&) NCr eass i ngmgscom y ohgﬁ“ﬁ“’f‘“ﬁ“ ti onal

conposi tions havin ] :

carrageenan, as iSsg ‘ Yo
Biotin {mcg} ) £0.8 0.0

atioihad..p viscosity in

Hiacin {nw} Rt 88
Lalcium (mg) 3«?*‘ 3.8
iron {mg) i }

Manganese {(mg)
L h!@rme {mo)

?in&sg:hams (mg) i 188 FEE
ndine (meg) t an ' e
Maggesivm (mg) 48 _ R
ine {m&} 13 RSP

Copper (mg)
Sedium {(mg)

Fotassium (mp)
Chronrium {mog)

Molybdenum (meg)
Selenium (meg)




WD 2011/ 056487PCT/ US2010/ 053891 28 [00116] FIG 3 al so shows mi ni mal
viscosity increase in a nutritional conposition having a caloric density of
1.2, 14 gwofopwmstsrns and varyi ng anounts of carrageenarcarus2einassshl at
different tenperatures. Specifically.27FIG 3 shows that carrageenan in an
amount from at | east about 0.0325% and starch in an anount from at | east
about 1.65%greatly mnim zes any change in viscosity of a nutritional
conposition formrul ati on between mont h and 3 nont hs storage at 40F.

[00117] FIGS. 4-6 show the ?M%ﬁce B%”%‘Q}“P‘&b@éﬂlﬁhll and starch on
nutritional conppmitijons sL@hREE @tsugiiﬁ'afm%seU&n&x@@?’frﬁﬁg%@%m Fate gxampl e,

FIG 4 shows that the addition of certain atrioun carrageenan to a
nutritional PEGHPSY ¥ithatigkmer &qnettignsy pk diss pregent néxcbawe. oftppiennbits i ti onal
conposi tion Wﬁ%ﬂm§t Q5@fhi alxgeRRERL e{{PQﬁ@dt,MLes. éOGRQPOﬁiedwa‘i"zgu‘peduﬂ%m%mor ed at
40F As shown 4, a nutritional conposition having two starches and
no added carﬂ?'a&ééﬁ%iﬁ hpag HifBrgnh fopnmitipot dviriore 28e o Ailfeiest owipepiiyet ween
storage at {o i al
conposi tion wgﬁ&gne 5’@ %}‘l{;ﬁ aﬁgfﬁ‘ﬁggg‘ gﬁtg ai{?[gr}!a%) elﬁgﬁ%?ggﬂ}f% 1-s\EE érr?ll&p fold
i ncrease i nhgicsdosint Pabatipdentse emages af xﬁ@@wt@nqremaﬂun endntudt amage at
40F. Addi ng, a n 5 0f.0,02% to .t he sane
nutritional g}gﬁdﬁé@ﬁiﬁ%ﬁl Ir&glé)gﬁg &gq @r{‘f?gr %e vgtoq%ggé%gftﬁm\?lg%mmsf’lc “f bet ween
storage at rodm iamwplemaemm&: amﬁaﬂsﬂm“lkwgemtpcﬁﬂﬁcs FlptchBralivt e ssange,
nutritional SAIPOS| Wi | hf ne starch and 0.04% carrageenan . results in
only a 4-fofd"in ““rr é‘ﬁ%é“?‘}? VBT LT REWAT ERDIAER cat "B PEPat ure and
storage at 4@RFeaseAsn SiU@lkmncFFanp&]lﬁineaﬁihm eﬁhﬁ%@m&&&ﬁtewtﬂ&&n@@lﬂl TieQResoft certain
anounts of carr.agee tarchtoanutrldtlonal 05|t|onc n mnimze
t he i ncr eas&HH" f“égl%?f‘ F‘O‘f’hémhm‘ 1RGhar E‘é’ﬁﬁéﬂ‘f‘f FORRERT 4% &Fed at
room t enper amu[;am\re;bﬁx@ss;&% anbOR1dBld Buaddinti ARt QicG AR JUBENARtiokANt han may
be added to nutritional npositions alony, with starch, to reduce

viscosity i REPRAEEEES 43t P’ﬁ@ ~*sff*hr g gter ‘?@f“”éﬂ%ﬁ‘ﬁ%‘““ Bl ESTaS ORR RS X3 PN nral

viscosity iBfd R&R tuRed W hifib@NA|mGARAS kLRNy fihamE oamst enpelaiiure to a
24 hour hold at 40F when using xanthan gum at 0.12% by wei ght and vari ous

amount s of SPHPBHIOMA ni xture of about 0.12% by xvei ght xamhan gum and 2. 6%

by weight star Ch]iu@ams[pr ovi @%@f.ul&éﬁ ckaned 51%99{' LREHLNRY 0 BnhRReY
consi stency. Tab nber dermnstra{je the viscosity changes over tine

at various Pbpjsegengr @sd \hﬁé‘ﬁ ip SPerdlic anpBls incoveEmet eqtpsnBions isadit wan gum
and starch. R GO1AEAE7RCTLISEOLALARRRR, 20 Tabe: Kyriegosii Tesul ¢

over time for tornulations int by wei ght Xxanthan gum and
2. 36% by weirghi:. 3t mtgtignal compositions havnm carrageenan at 0.04% by weight and starch

at 3.54% by weight, and carrageenan at 0.02% by weight and starch at 2.36% by
weight have reduced viscosity differences between an overnight storage and 3 months
storage at 40°F, A similar, vet reduced, effect s achieved with lesser amounts of
carrageenal, as is also shown by FIG. 1. The stable viscosity was reached between 24
hours and 1 month. After about 24 hours, the thickener formulation had a viscosity in
the range of honey refrigerated at 40°F (e.g., less than 9000 cps).

[00115] Similarly, and as shown in FIG. 2, carrageenan at .04% by
weight and starch at 3.54% by weight resulted in a minimal viscosity change between
| month and 3 months storage at 40°F. As a result, the thickener formulation
maintained a stable viscosity for between 1 and 3 months, This is in divect contrast 1o
the increases in viscosity of nutritional compositions having lower amoeents of starch

and/or lower amounts of carrageenan, as is shown by the broken arrows of FIG. 2.



Table 4: Viscosity results over tinme for fornulations including 0.12% by
wei ght xant han gum and 035% by wei ght starch. WD

2011/ 0564806RCTI/0s63010/ 053891 30 9 weeks360 , Table 5: Vipstamskalp/osmsul ts
over time for formulations including 8. 12% by wei ght xanban gum and 1. 5% by
wei ght starch.. 'Table 6: Viscosity results over tinme for fornul ations

I ncl udi ng 0.12% by wei ght xanthan gum and 2. 0% by wei ght starch. WO

2011/ 056487PCT/ US%?iLQ/ 053891 31

FIG. 3 also shows minimal viscosity increase in a nutritional
composition having a caloric density of 1.2, 14 g of protein, and varying amounis of
carrageenan and starch at different temperatures.  Specifically, FIG. 3 shows that
carrageenan in an amount from at {east about 0.0323% and starch in an amount from at
least about 1.65% greatly minimizes any change in viscosity of a nutritional
composition formulation between 1 month and 3 months storage at 40°F.

{00117} FIGS. 4-6 show the influence of carrageenan and starch on
nutritional compositions stored at different temperatures. For example, FIG. 4 shows
that the addition of certain amounts of carrageenan 10 a rutritional composition can
reduce @ viscosity increase of the nutritional composition when stoved at room
iemperature as opposed o being stored at 40°F.  As shown by FIG. 4, a nutritional
composition having two starches and vo added carrageenan results in a 22-fold
increase in viscosity between storage at room temperature and storage at 40°F. The
same nutritional composition with one starch and no added carvageenan results in an 8~
fold increase in viscosity between storage at room tempersture and storage atl 40°F.
Adding one starch and carrageenan in an amount of 0.02% 1o the same nutritional
composition results i a 3-fold increase in viscosity botween storage at roow
temperature and storage at 40°F. Further, the same nutritional composition with one
starch and 0.04% carragesnan results in only g 4-fold increase in viscosity between
storage at rooim temperature and storage at 40°F. As such, FIG. 4 clearly shows that
the addition of certain amounts of carrageenan and starch to a nutritional composition
can minimize the increase in viscosity of the nutritional composition when stored at
room temperature versus 40°F.

{00118} in addition to carrageenan, Xanthan may b added 1o nutritional
compositions, along with starch, to reduce viscosity increases during storage. For
example, FIG, 5 shows a minimal viscosity increase in a nutritional composition from
room femperature to a 24 hour hold at 40°F when using xanthan gum at 0.12% by
weight and vartous amounts of starch. A mixture of about (.12% hy weight xanthan
gum and 2.6% by weight starch can provide a thickened supplement having a honey
consistency. Tables 3-6 further demonstrate the viscosity changes over time at various

temperatures when using various concentrations of xanthan gum and starch.



[00119] FIG 6 shows the viscosity over time, and at different tenperatures,

of a nutritional
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to the presently preferred enbodi nents described herein wll
Such changes and nodi fications can be made

those skilled in the

art.

be apparent to

wi t hout dwpaniiasessiirom the spirit and scope of the present/usadpesisonatt er

and wi thout dimnishing its intended 3dvant ages.
t hat such changes and nodifications be covered by the appended cl ai ns.

It

is therefore intended

WO

2011/ 056487PCT/ US2010/ 053891 33 CLAIMS The invention is claimed as foll ows:

A stabl e thickener ford

conpri sing from about

fromabout 1,5%to about 4.0% by weight of starch, and at
i ngredi ent, wherein the viscosity of a nutritional

nutritional

ul.ati-on for

use..i.n.a nutri

i.onal

cqnposi tion

St o a

0. 05% by wei

ght of cad

rrageenan and

| east one
formul ati on

i s rangi ng fE¥tnabdircosporeeds aver Abeuir Jo0Diatiprs irahndingh® W byt weight

nutritional . negred at; LORPLL +aly, | east one of a carbohydrate, a
protein, a %‘git'?&ﬁ‘%e %gtli’bézgw%’rk%gt?%ﬁ%s, symbiotics, fish oils,
phytonutrients, antidxi daemesf vitam ns, mnerals and combi nati ons thereof
The stabl e .thickener; #enthandti pn of C ai m@liz . wherein the earrageenan is
present in an anmount if r demsabeut | 0. 03% t o about 0.04% by wei ght and the
starch is present in jan fep@snt fromibout 2.3%to about 4.5% by weight. The
stabl e thickener fornulsaisanuof| G aim1l, whegein the carrjageenan i s present
in an anount from abqut t&x8d% tp about 0.04% by weight and the starch is
present in an anount [frofgPout| 2. T% to abolt "2.4% by weilght. 4. A stable
t hi ckener fornul ation or use in|a nutritY&&ty €6nposition conprising a
wei ght of carrageenan and a. wej ght of St@gedadsnia ratio|of about 1:69 to
about 1:122., and at || east one ntPFERbRals p pgr eHYREshherein the
viscosity of a nutritional formulatd8n :isyyangi ng M&m gbout 300 cp.s, to
about 9000 cps, and WHRE@[JILhenutritional Tngredient cqnprises at: | east
one of a. carbohydratgy,asprotein, a at iprebiotics, probijotics, synbiotics,
fish oils phytonutri e&;a%mganti oxi dans. ,i vitam ns, mnerals and
conbi nati ons thereof 1§ e stabte-thickener—fOpubatton-of claim4 Werein
t he wei ght of carrage%ﬂgqﬁana the. Weight of starﬁﬂ}in airatio about 1:75
to about 1 110 Brl .

Jatching

24 s 400

48 hrs 380

5 weeks 1680 344 340

9 weeks 1080 340

Table 6:  Viscosity results over time for formulations including 06.12% by weight

xanthan gum and 2.0% by weight starch.
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6. The stable thickener fornulation of claim4 wherein the weight of
earrageenan. and the weight of starch in a ratio about 1:85 to about 1:90
7The st abWe ahisksner fornul ati on of claim4 wherein thecnasghm/osdsot
carrageenan and the weight of starch dis in a ratio of about 1:34 to about
1:64. 8. A stable thickener formulation for use in a nutritional conposition
conprising fromabout 0.1%to about 0.14% by wei ght of xanthan gum and from
about 2.5%to aboyt-—27%-by-weight.@Qf-starch,.and at. least one WO

2011/ 056487PCT/ USIOLO 03891 34 nut fitional |ngredient, where|n the
viscosity of a nutf¥t¥onal formulation is rangng from about 1100 cps to
about 9000 cps, adt¥&RH¥rein! the nutritional jngredient conprises at | east
one of a carbohydri@t®k a protein, a|M8, prebitics, iprobiotics,
synbiotic's, fishZokdeks phytonutrien®sg antioxidants, vitam ns, ninerals
and conbi nati ons |tthesmef Thejshabl et hi ckener fornul'ation of "C ai m 8,

wherei n the xant ham@iky TS aRpyt 0. 12% by "weigjgt andthe—starch i s about

2.6 % by weight. 3 onihe 1940 800 960

[00119] FIG. 6 shows the viscosity over time, and at differens
temperatures, of a nutritional composition having (i) carrageenan at 0.02% by weight
and starch at about 1.8% by weight {(“Prototype A™); (ii) carragesnan at 0.02% by
weight and starch at 2.4% by weight (“Prototype B™); and {ili) xanthan gum at 0.12%
by weight and starch at about 2.6% by weight {"Prototype €7). As is shown by FIG. 6,
the viscosities of the nuiritional composition are generally stable over the 210 day
period.

{00124 Accordingly, the experimenis performed  using  various
concentrations of nutritional compositions have shown that adding certain amounts of
carrageenan or xanthan and starch can provide nutritional compositions with g stable
vistosity during extended storage time at the same lemperature and at different
temperatures.  Specifically, for example, adding certain amounts of carrageenan or
xanthan and starch can minimize viscosity increases in nutritional compositions stored
at refrigerated temperatures.

[60121] As meantioned above, however, the present experiments have
also shown that the amount and type of profein contained in the nutritional
compositions and, to some extent, the caloric density of the nutritional compositions
can play a role in determining the amounts of carrageenan or xanthan and starch
required to achiove a minimized viscosily increase in the nutritional compositions, For
example, FiG. 7 shows viscosity measurements of two nutritional composition
formulations. The first coroposition on the left two bars of FIG. 7 includes about
0.02% carrageenan and 1.5% starch. The second composition on the right two bars of
FIG. 7 ocludes about 0.02% carvageenan and about 2.0% starch, The bars clearly
illustrate the increase in viscosities of the two nutritional compositions having 21 g of

protein as opposed to 18 g of protein. Further, the bars of FIG. 7 alse clearly dlustrate



10. A stable thickener formulation for use in a nutritional conposition
conprising a wei ght of xamhan gum and a wei ght of sti,n-ch in a ratio of
about 1: M8otoriaisesst 1 : 27, and at | east one nutritional pcmgrsedio®sisor wher ei n
the viscosity of a nutritional formul®tion is ranging fromabout 1100 cps
to about 9000 cps, and whereMthe nutritional ingredient conprises at |east
one of a carbohydrate, a protein, a fat, prebiotics, probiotics,

synmbiotics, fish gils, ph ytonutrients, anti oxi dants vitam ns, mnerals
and combi natftgHEH HaTess ¢ {‘M*Pﬁé of @ AMEOT R RISy | FGriwiFnes erposrd el ai m 10,
wher ei n t hezwsi ghth. of xanhan gum and the weight of starch is in a ratio of
about 1:20 to about A nmethod for treating a nedical condition in a
patient, the metll%ljﬂéonprl sihAvld e indrseedt agradieu Hangestind modificstabl e

t hi ckener thHélrﬁ&kﬁW\ §%%ﬂ%}%ﬁ%ﬂ& EosHRHMeRin LIPS - &}ﬁjer%eig hiked aims 1
to 11 . 13. The neth of aiml vvheremterrema condition is

sel ected fr M‘Wﬁéf@@uﬁﬁ%ﬂ‘w g%lﬁﬁ@ﬂ’@ﬂﬁ@s&smhaﬁﬂa madgndihofitdepatieg frehr oni ¢

bst r uct . t N k d
obst .“rfgt: veyhy zggglgcréeo% §P¢§ﬁggfe§nﬁzho &ggﬁr ens? i@ %ﬁﬁlﬁﬁsﬁm Hﬁ%&@& foke, an

condi ti on i advayiegiiadliiathenhre ?Iﬂﬁfeidﬂféthhwdmha@valdnni ﬁ®ﬁ1fmmemucnxherdrwdl caI
condi tion ig.renal.fal; yre. 16. The nethod of O aim 12, wherein the nedical
condition is chronic obstructive pul nonary disorders. 7.The nethod of Claim
12. wherein the nedical condition is mal absorption disorders. WO

2011/ 056487PCT/ US2010/ 053891



35 18. The nethod of O aim 12, wherein the nmedical condition is post-stroke.
19, The nethod of Claim 12, wherein the patient is an elderly person. A
met hod f owoponomiseésng nutrition to a patient w th dysphagca/usespnsmsong
adm nistering to the patient a stabl e33t hickener fornul ati on selected from
the group of those clainmed in Clains 1 to 11. 21. The nethod of C aim 20,
wherein said patient has a nedical condition. 22. The nethod of Caim 21,
wherein the nmedical condition is selected fromthe group consisting of
renal failure, chronic obstructive p¢1| (ggr%ary di sorders, mal absorption
di sorders, post-stroke, and conbi nat T'oRS™t her eof 23. The nethod of O aim
21, wherei nq/ gwggﬁg,msa%lﬂiﬁgg é{hiii&rf}s:! s renal failure. 24. The nethod of Caim
21, wherein the nedical conditionis chronic obstructi Ve pul nonary
di sorders. 25. The nethod of Caim 21, wherein the nmedical condition is
mel absor pti on i 0% 48kIS thid@ner IGRIN S RE (A AinicAd copfpptighp the medi cal
condi tion is post-ghfkRg b abblen. MBL Red ol 0. 608b Mk YNGESIDnd NGy Pat | ent
is an elderly pers@fy about 1.5% to ahout 4.0% by weight of starch, and at least one

nutritional ingredient, wherein the viscosity of a nutriticnal formulation is

ranging from about 300 cps to about 9000 cps, and wherein the nutritional

ingredient comprises at least one of a carbohydrate, a protein, a fat,

prebiotics, probiotics, symbiotics, fish oils, phytonutrients, antioxidants,

vitamins, minerals and combinations thereof.

v

The stable thickener formulation of Claim 1, wherein the carrageenan is
present in an amount from about 0.03% to about 6.04% by weight and the
starch is present in an amount from about 2.3% to about 2.5% by weight.

a3

The stable thickener formulation of Claim 1, whereln the carrageenan is
present in an amount ffom about $.03% to about (.04% by weight and the
starch is present in an smount from about 2.1% to about 2.4% by weight,

4. A stable thickener formulation or use in & nutritional composition
comprising a weight of carrageenan and a weight of starch in a ratio of
about 1:6% to about 1:122, and at ieast one nulritional ingredient,wherein the
viscosity of a nutritional formulation is ranging from about 300 ¢ps to about
9000 ¢ps, and wherein the nutritional ingredient comprises at least one of'a
carbohydrate, a protein, a fat, prebiotics, probiotics, symbiotics, fish oils,
phytonutrients, antioxidants, vitamins, minerals and combinations thereof.

5. The stable thickener formulation of claim 4 wherein the weight of
carrageenan and the weight of starch in a ratio about 1:75 to about 1: 110,

6. The stable thickener formulation of claim 4 wherein the weight of
carrageenan and the weight of starch in a ratio about 1:85 to about 1:90

~

The stable thickener formulation of claim 4 wherein the weight of
carrageenan and the weight of starch is in a ratio of about 1:34 to abowt
164,

8. A stable thickener formulation for use in a nutritional compaosition
comprising from about §.1% to about 0.14% by weight of xanthan gum and
from about 2.5% to about 2.7% by weight of starch, and at least one
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nutritional ingrediens, wherein the viscosity of a nuiritional formuiation is
ranging from about 1100 ¢ps to about 9000 cps, and wherein the nutritional
ingredient comprises at east one of a carbohydrate, a protein, a fat,
prebiotics, probiotics, symbiotics, fish oils, phytonutrients, antioxidants,
vitamins, minerals and combinations thereof,

9. The stable thickener formulation of Claim 8, wherein the xanthan gum is
about 0.12% by weight and the starch is about 2.6 % by weight.

14, A stable thickener formulation for use in a nutritional coniposition
comprising a weight of xanthan gum and a weight of starch in a ratio of
about [:18 to about 1:27, and at east one notritional ingredient, wherein the
viscosity of a nutritional formulation is ranging from about 1100 cps to
about 9000 cps, and wherein the nutritional ingredient comprises at least
one ot a carbohydrate; a protein, a fat, prebiotics, probiotics, symbioties,
fish oils, phvtonutrients, antioxidants, vitaming, minerals and combinations
thereof.

1. The stable thickener formulation of Claim 10, wherein the weight of
xanthan gum and the weight of starch is in a ratio of about 1:20 to about
1:23.

12. A method for treating a medical condition in a patient, the method
comprising administering to the patient a stable thickener formulation
selected from the group of those claimed in Claims 1 to 11,

13, The method of Clain {2, wherein the medical condition is selected from the
group consisting of dysphagia, renal failure, chronic obstructive pulmonary
disorders, malabsorption disorders, post-stroke, and combinations thereof.

14, The method of Claim 12, wherein the medical condition is dysphagia,
15, Themethod of Claim 12, wherein the medicsl condition is renal failure,

6.  The method of Claim 12, wherein the medical condition is chronic
obstructive pulmonary disorders.

17. The method of Claim 12, wherein the medical condition is malabsorption
disorders.
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18, The method of Claim 12, wherein the medical condition is post-stroke.
19, The method of Claim 12, wherein the patient is an elderly person.

20. A method for providing nutrition to a patient with dysphagia comprising
administering to the patient a stable thickener formulation selected from the
group of those claimed jv Claims 1 to 11,

21, The method of Claim 20, wherein said patient has a medical condition.

22, The method of Clatm 21, wherein the medical condition is selscted from the
group consisting of renal failure, chronic obstructive putnionary disorders,
malabsorption disorders, post-stroke, and combinations thereof.

23, The method of Claim 21, wherein the medical condition is renal failure.

24, The method of Claim 21, wherein the medical condition is chronic
obsiructive pulmonary disorders.

25, The method of Claim 21, wherein the medical condition is malabsorption
disorders.

26.  The method of Claim 21, wherein the medical condition is post-stroke.

27, The method of Claim 21, wherein the patient is an elderly person.



