DESCRI PTI ON METHODS FOR PRESERVI NG ENDOGENOUS TGF- BETA [ pp/ pi : 320D ART (1)
Field of the Invention [0001] The pr esent invention relates generally to
nmet hods of preserving the bioactivity Tof transforming growth factor-13
(TG-f3) in liquid nutritional products. SUVMARY[ 0002]Briefly, the present

di sclosure is directed, in an enbﬁgi EEEE! Qo a nmethod of preparing a liquid
nutritional product that retains c ivity of TG--P. The steps

i nvol ve sel ecting oMETRODSFOR PRESERVINGENDOGENOUS TGRIBEAVE been subj ect ed
to a heat | oad CO%I‘I sing nmedi um heat or |ess; combining the protein

i ngredi G DART ot her conponents of the || quid nutritional product to
form a @} urrisd of ukd BGemtith t he slurry to a pressure of from about 2500 per
square inch (psi)(-17237 kPa) to about 3500 4132 kPa

t enper 40004 ofTWer Wﬁ?%@d@”ﬁ%’%‘,’eﬁ%esagﬁiﬁra"ééﬁ rﬁ“%ﬁ ‘%b LRFeseTYIRa iﬁ? b‘f’a‘ﬁw'%%onds

subj eCtttd’thfoHﬂﬁ%éﬂoWHf}éctbrOB @'GFijn@roﬁlidHL@nt@ﬁalbfddm:@DOUt 135C to about 150C for
about about X

. ; ol.ing the, slurr erature of
| ess t haa¥MMARYI[0962 bveﬁ’”eé'bﬁome B@Sﬁli\tnglﬁgg&g? ip glirected ?3]%%%?%9 & one
aspect , mbiiga &f ipfediiAY I rLid noBkibes Rbdut errbfw\sathlel tﬂwcﬂwm,ubf TGFoRathe
product that retains the bioactivity of TGF t he net hod tggn@rlsaﬂg%d

j a

sel ect | HEPORE! SHIRSHIRT BRQ, PRAE; m@tfe@dﬂw@ntf mfi have keep suRie

heat | ogfhn SRy inséddmomsht Usi et wmduﬁmg tl'\\éhQFcﬂbih adhedibnisoatthcampsthsi ng
medi um heat is defined as eXﬁ)osure gpp E‘ e of 700{?\ 78C for 15 to
: feg ehes

25 mi nutespongntsceintiienigr! fHE B?%Jt@rpﬂuqt ntar MYi SHPIGHEIothenglHiEy to a

addi t i ofabspBIRIAE BbSut QBOG b@r slquaw.@bm(pg.;(wwmadpapfmgt 3500 s+ 4 1@25dPay ry;
c. subjecting the slurry Er essu of fro

(- 172478 PBalpmpgratise of Esgm(abgut ﬁ%yb% 6% G @ﬁﬁ%‘?"é%d? @b&e r?—Prsé E?f@gcét? f?%é@sf or

S to 20th§€sm@0k§ a tbmSeyRLIRCHf fdin taBBuUtS 1 38°CYtot dhodit hmmeroataum Db th rabﬁhtl?p’@C to
150C for 1.5to 15 seconds; and e. cooli n t he Iur azFﬂtEte ature of

| ess t h¥eoBds; AR gepling tigrskuryde alt%g@,eratsrm#
[ 0003] Aefil | and enabling disclosure of the pr esent i nvention, i ncI ud| ng
the best node thereof directed to one of ordinar i s set

kill in the art,
forth i K002 specf$5ording tgene aprech thees @rpéo"fd@dtaﬁﬁet\ﬁlbcg rRﬁ%‘i‘?“PQGB'F‘B' i n which:
i's [ 000Athticaur Jﬁoéud{HaU@Hﬁsttﬂé b@@cﬁﬂ%@ﬂT@l&Btth@fme%d’dﬁioh{pﬁsmé the pr esent

i nvention; 0005]Figure 2 is ar chart illustratin bi oactivity
of infant foru S&'%’F“@Hﬂﬁ'&%‘&f rﬁ?f@d?l’?i?'ﬂd“gf%?'?%thﬁbwvﬁrsbﬁ@éé‘éblgﬁ?g h§# ant
formul a producedoaf&mmstsitg rhddidriestnsdar Whdrei@a&st load comprising medium-
heat is defined as exposure to a temperature of 70°C to 78°C for 15 to 25
minutes;
b. combining the protein ingredients with one or more additional components of
the liquid nutritional product to form a slurry;
c. subjecting the slurry to a pressure of from 2500 per square inch (psi) (~17247kPa)
to 3500 psi(~24132kPa) at a temperature of from 55°C to 65°C for 5 to 20
seconds;
d. subjecting the slurry to a temperature of from 135°C to 150°C
for 1.5 to 15 seconds; and
e. cooling the slurry to a temperature of less than 8°C in 30

minutes or less.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] A full and enabling disclosure of the present invention, including the best mode

thereof directed to one of ordinary skill in the art, is set forth in the specification, which refers

to the appended figures, in which:



BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0006] Ref erence now wi || be nade
in detail to the enbodi nents of the invention, one or nore exanpl es of

whi ch are set forth bel ow. Each exanpl® is provided by way of explanation
of the invention, not a limtation of the invention. In fact, it will be
apparent to those skilled in the art that various nodifications and
variations can be made in the present invention w thout departing fromthe
scope qo00GRi r iFigued 1 lbetratemamranitmalimdrd of 4 msthad otthe pestotrimentién; asd r at ed or

descri S rt .one,enbodj nent ... cap _be. o) ' t to
yiold 20008t PRk el BnBBar rahi e ot Beo Bt et FRES JBE 1y el

[ 0007] Tdegsrdinigt toi thei méve pekeess vatsus Hefapt &smofa protessdi accomting ts theustandard

nodi fications and ions as come within the scope of the appended cl ai ns
and t hdi'?®&Yui val ents. Other objects, features and aspects of the present

i nvent | BESEMODH FOR CHRRYING QUTITHE INWENTIGNT r om t he fol | owi ng detail ed

descriptjion. 1§ .is to be derstood . 0 i e t t
that t ﬁéb@jesg{ﬁ‘ermc&r&/\é ?Nﬂlplbq gmage éfég%%ﬁl %{]ﬁ’oené%gng(%pﬁl% Ié\r/’ﬁ)ng ?n‘%’%tgrr only,
and i s mote exdrapldsbfawhichnarei e fontd beloaddérachspemme dé prhwded dyemay of

[ i 000 . . h . he. . i £
gener al TeEGRER HEGEVHtop et 8AOTRT ol e PSR Uh o it o8 Bgbiieft Bnoss
nutritisxield ipribduart shat Refieue mostificatibed edd tvariaticis ot hedwadayn itine prasent. S.

Pat ent Nos.. 7,057,016 or 057.430 to Cerletti.. ] i owt h

f act or - BEEoR sﬁ@g?%)d%pg%f‘ﬂ 3'10573 Zﬂ?r SPPR AP rotf ;hef Qk]grﬁggbﬁ'g@?%géﬁf?%gs >t he
menber sill@strardd ehddsaribedras pait whohé emdbdinegt)| candreyusscit anvanatiesr, enftiadiseent to
differential |lLy. requl ated mral i an i solorns (terned TG--61, TGF-62, and
TGF-63)“%?3?“%Hw3gﬁﬁﬁpgmﬁgﬁs in a nultitude of processes in the devel oping
enbryo, infant, child and adult. TG~ 6 is a 25-kDa honodi neric cytoki ne
known to nediate pleitropic functions both within the i mmune system and
systemcally. TG--6 is expressed in several cell types in the intestina
nmucosal including | ynphocytes, epithelial cells, nmacrophages, and strornal
cells as well as by I-cells, neutrophils, macrophages, epithelial cells,

fi broblasts, platelets, osteoblasts, osteoclasts and others. In addition,
|GF-6 is present in human breast mlk and may influence nmultiple aspects of
i nfant health and devel opnent. [00010] TG--6s are synthesized as |arge
precursor proteins which consist of an am no-term nal pro-donain,
conprising a signal sequence and | atency-associ ated conpl ex, and a nature
carboxy-term nal subunit. Biologically active TG--6s are honodi ners which
consist of two identical, disulfide-linked mature subunits. Rel ease of the
TGF-6 hornodinmer fromthe | atency-associ ated conplex is necessary for TGF-6
to exert biological activity on target cells. The nature of the

| at ency- associ at ed conpl ex and the nechani sns responsi ble for TG--6 rel ease
are key to understanding TGF- 11 biological activity in vivo. In the human
gut, this may be acconplished by the action of proteolytic enzynes, pH
extrenes, heat, calcium and/or nechanical tearing, [00011] Based on the
nuner ous benefits provided by TG-3 it is often inportant that the growh
factor is present in, or supplenented into, various liquid nutritional
products. For exanple, certain protein sources in nutritional products may
provide a source of TGFp. Alternatively, if the nutritional product itself
does not contain Tor-p, the gromh factor may be suppl enented into the
product. In either case, however, it is difficult to retain the WO

2010/ 048474PClI Al S2009i 061783 3 bi ol ogical activity of the TGF- 13 through
the manufacturing process for a liquid nutritional product. [00012] Shel f
stable, non-refrigerated liquid nutritional products are typically
processed using a high heat treatnment to destroy pat hogenic bacteri al
spores. A common retort process m ght heat the product to 130C for 2.5

m nut es, dependi ng upon the solids content of the nutritional product.
Alternatively, Utra H gh Tenperature (UHT) could be used. UHT heats the
product to tenperatures in the range of 135-150C for 1.5 to 15 seconds.
TGF-B, a heat-labile hioac,tive conpound, often cannot survive the common
retort process required for manufacturing shelf-stable liquid nutritional
products. These processes often significantly denature the native structure
of TG~ (3, thereby rendering it physiologically inert and unable to be
activated in the human gut. (000131 Thus, the technical problemto be

sol ved by the present invention is to provide nmethods for preparing liquid
nutritional products such that T3F-13 and other heat-| abil e conponents
retain their bioactivity and availability. In an enbodi ment, the present
invention is directed to a processing nethod and a selection of ingredients

—— g g~




[ 00015] The level of WPN in non-fat dry mlk is the anount of undenatured
whey protein present in the non-fat dry mlk expressed in mlligrans
nitrogen per gramnon-fat dry mlk. In a particular enbodinment, to
determ ne the WPN | evel of a non-fat dry mlk, the ml|k powder may be
rehydr at ed W94/ ®87# n a sat ur at ed sodi um chl ori de sol uUPSHHES2MEI} | t er ed.
The filtrate then contains the undenatured whey proteins and the
non-protein nitrogen fractions. The filtrate may then be diluted in a
saturated salt solution and acidified, and the solution nay be neasured
spectrophornetrically. The transm ttance obtai ned may then be conpared to a
standard curve that pIots t he Kj el dahP nitrogen val ues from standards

agai nst I_lzd@'?ﬁg‘ 1Gfis u%n&&oﬁu‘ét ﬁwtea;fjtgé’én@ﬁwemmnsco%ﬁsk&féh'ﬁodﬁfeﬁ%hsrﬁoef red to

as the worth Test. I'n other enbodi nents, any nethod known in the
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as one t Isad:h methbds may alolude ULS. FPatept gloer7 %G1 6afr 6W5|XL4@ﬁ(mﬁamQﬂI val for

pr OCGSSI g t

t enper at Ilf H-rgﬁeaspgg%é% eE%bH%rﬁgﬁatag c')ér Iﬂ%lg W?@Olg? af%im;o%w ©red
i ndi cat e@OWh@ttdesawﬁememb%rs aafevhiehs hayg) mupifuncégral segubatorxhestiviiest eiiegowder s,

i ncl udi ng; ml&'@é@lhﬂ%d%&ﬂaﬁ%&o d(ftémn%bf T@WB?'VGF{/\E@':#M@TGISQQ) tepnoud,

et at, Factors 0

cting Measurenent Undenat ur ed Protein Ni tr ogen
in Dri ed impesianbyoles mmqltéwerafr PrRpRESAS et Feveiosing eJ“brt%u'?fﬁnfs&P"d and

73:1694- 1600 GEXO )s a 26D LhdmodiRBlic cﬁolh@érR@cSvﬂ{ W Aediatd ﬁ@ﬁroﬁtﬁd’uWﬁUné e
Low Medi um Heat Cunul ati ve Heat
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Level s  14thont8SQinaPmlcbsdl inBldn®iymb ARGy saesithbrdl cells, habt@bages, drebsstromal

cells as well as by T-cells, neutrophils, macrophages, epithelial cells, fibroblasts, platelets,
osteoblasts, osteoclasts and others. In addition, TGF-B is present in human breast milk
and may influence multiple aspects of infant health and development.

[00010] TGF-Bs are synthesized as large precursor proteins which consist of an amino-
terminal pro-domain, comprising a signal sequence and latency-associated complex, and
a mature carboxy-terminal subunit. Biologically active TGF-Bs are homodimers which
consist of two identical, disulfide-linked mature subunits. Release of the TGF-B
homodimer from the latency-associated complex is necessary for TGF-B to exert
biological activity on target cells. The nature of the latency-associated complex and the
mechanisms responsible for TGF-B release are key to understanding TGF-B biological
activity in vivo. In the human gut, this may be accomplished by the action of proteolytic
enzymes, pH extremes, heat, calcium, and/or mechanical tearing.

[00011] Based on the numerous benefits provided by TGF-B, it is often important that
the growth factor is present in, or supplemented into, various liquid nutritional products.
For example, certain protein sources in nutritional products may provide a source of TGF-
B. Alternatively, if the nutritional product itself does not contain TGF-B, the growth factor
may be supplemented into the product. In either case, however, it is difficult to retain the



WO 2010/ 048474PCT/ US2009/ 061783 5 [00020] The VVPN |l evels in whey protein
powders are higher than those of standard non-fat dry m |k because the whey
protein conposition in whey protein powder, such as whey protein
concentrate, which is about 50% protein, is at least 6 to 7 tines higher
than in noNfQ201H#4§474i | k on a dry basis. As the nethod Bel/ERL/@ERAt uration
in whey protein, results of whey protein powders are expected to be higher
than results obtained with nonfat dry ml k. [00021] Thus, as used herein, a
| ow- hear whey protein powder is defined as one that contains at |east about
14,5 nmg/ g WPN upon arrival for processing. Low heat whey protein powder has
Ilkel y experienced exposure to a tenpérature of |ess than about 63' C for
appr oxi Mmyjf caﬁQct@Sﬁ?f‘fﬂ% TSF- §%r8bg?‘“fh@~°mar{u%%%b ﬁce%%r%dﬂtﬂﬁﬁutrlm}’
protein po [ efined as one that contains between about 5.99 ng/g and
about 14PZF9’Uﬁ*g| g WPN upon arrival for processing. Medium heat V\/ney protein

powder o1k els)he%%rel RO AT RXRABS W Lfd h@riforiaPPARaIAS ufeetyplﬂallyhﬁod’eaﬁlgﬁ of

about 70 to for approxi mat el tes. [O
her ei n, &3’"ﬁ|%H'9hé‘§?t t’ﬁﬁ@&?”b@o%‘i“&ﬁ@&lﬁ’@?m? Z’aﬁt@f'? aregs 8@% g?fﬁt ai ns
about 6. %rdo@gé mgm He@SfﬂweOf)roUﬁ’&ﬂ tgpBo°@rfed 23| minatespoesesiigngponHnghedliéat whey

51C for 38vaTINe Ut e B0cS erki-carero beBrer R LA &gy oi ng

to the i ngedt IUMT heats theoprodundt td ésenesatutelen ltey einge of 1824500 atifetnt 15 npact

t he physi cochem ' | i lue in
the pr oc@gg?rﬁja f&lgbas egg't?gﬁhb%%mlﬂﬁ l?ci)ghrgjérstogﬂtdhfcgp ﬁ%tné’t‘f(;\%we eyé&pr)ﬁg(t'(rgi ns
causes t letorttpoodens esquired Widrt manuiacteringf shelé-stableclosid nutriianal preductThiThese
denat ur atj, o, ?Efs%ﬂeﬂ%?qqmcgm@rdem%ﬁﬁ' e HeaRliil & Tstfur{ﬂ?rert}f %ﬁ@%ﬁér@bﬂt&n’d@%d it qU' d
formul a ranUTact UF e I'S process so denatures a nunber” of
bi oact i v@hwwp@ﬁ@m@rtmr@s@ﬁbleltmbwvtwateém:weé\gmgﬁ@Wa h factors |ike TGF-6.

[ 00025] '300?1'3]enﬁﬂg'tﬂ@@échﬁl‘::altﬂ?@m@rﬁ%EQTSOI\/Qd’SﬂHe%?eseTnhﬁw@fﬂfoh@t&&ﬁﬂﬂé ses the
particul ar selection of protein material accardin he hegetbﬂll oad

recei ved "eRIRQdsgfor peepaandIfigid pristiong pf%’é'Ctﬂ%‘Ph'a'l‘atpﬁ%@saé‘QsOtQ%'phqaé ® the

nult ritiong PBﬁ&ﬂé«'QétaﬁuUfHeﬂgblﬁédﬁQBﬁ ahcﬂlgbvatétﬂﬂ%]ln | dh @mbea‘medt ntﬁé\tpreéehﬁ
selection o

rotein materials for tri nal uct
sour ce of'“"r?Bngf Qtd'ra?tﬁdrtﬁPlPrOCP??"EgrtF‘@tt'"@ﬁ‘SBa r?é#ﬁc ‘o ?lfe' WS ieptsy h%r"g}ly El”ll sour ce
may have PR, bijaenitgr atdianbiedaiabilty .n ai gielk-stdote, anotrdfegereteiodainent , t he
non-fat dr 1.1k squrce may have a WPN of greater than about 2,0 ng/g. In
yet anot ﬂf’é*%e%’é‘ht“ﬂ% al Ktrﬂ%uc?'ion-fat dry mlk source may have a WPN of
gr eat er t[heom4hborrtor 3o @Giriveal gt anyn peocéssirtchplrnte Mo chianefacturet pledaityrbasad rawy mi | k

2010/ 04 ARORs 16D b0l os T8, k) GRS @RRH) o' ol NP elaenfThney ergien ¢

dry milk Muesecmnﬁmi/milla c‘amms)fangroétmrsarreqm@a sameueves oohﬁ@}mg t0 IeﬁState
parti CU' @gs Io t’hQ?nv‘%ﬂfbét gg %ﬂtagemrédt na@&ra@arwase.ﬂy@basmx @b
an a out 0

greater I'n some enbodi ments he non-fat dry
m |k sour%@uiﬁéﬂye Heae trgatnmeq &)ﬁhaﬁ rtBey ABvRItrecRiIvRgl @St PoABolt Ti@e?rd/ §d1h sone

enbodi Mergeauddiisaficfitdb dé’tébfmﬁé ke tﬂ%‘éf@te@ﬁtre%tM@rN tllté?hém m@tfané!b@@'frecbnéd ng/g to
about 8 ng/g. In still other enbodinents, the no cont% ns a

VPN | evel URSP ispEqiosn thesbidenasureg Miex Reptalp H1itoagn I(T\ﬁF ﬁ') ?%'ﬂ%“tenféw\mﬁet' vel s
are cl assirk i RghddficeioN c@HePrsdibh nfb@ndtiony , Tabed i Uiitlicates dhdiigghedaabceeptedi s t o
be underst ood that a nmedi gwa%@ non- fatf d% rg}l k having a WPN | evel cl oser
to about EHBCHHPRMER{R ap elg T np T IhE "have greater endogenous
gquantities of TGF-f3 present therein. [00028]In anot her enbodi nent, the
sel ect i orTaifle prAQi@oRinEé em@dratures, tinkes, and WPN lemels for mehifat dnnolilades a
source off whey proteln powder. |Lawthi sMedibodHeantightheatwhey protei n powder
may be selected fromthe group [bleatsi siing of sweet whey, dernineralized
whey, whégumubitiee HeatTreatmerdt e, [70dRy PradCai8ACi s@d&iCe, and [combi nati ons
t hereof . [Temgach enbodi nent, the whey prot ei n pgwder sourge has received
medi um hee:tumulamtehleatTreatmém hea2tm|n§h mine an e¥bmadisment ,| t he whey protein
powder naTinleave a VVPN of greatler tha about 6.0 ng/g, |n|another
enbodi mentnddératunet &¥hey Rriogain pjmhg 1.5 haveoa \VBKhal§ ogr eat er t han about

i loen

glorea

8. 0 ny/ p.Ntmoggetleasist her enbod mg/gwhey prliesei n powder nmay have a WPN
of greater than about 10.0 ngy/ tera |f urt her enbodi nent, [t he whey protein
powder may have a VVPN of greater than about 12.0 ng/g. In a still further
enbodi nent, the whey protein powder nmay have a WPN of greater than about
14.0 ng/g. In a particular enbodi nent, the whey protein powder nay have a
VVPN of greater than about 14.5 ng/p. [00029] In some enbodi ments, the whey
protein powder may have a WPN of from about 6 ng/g to about 15 ng/g. In
sone enbodi nents, the whey protein powder contains a WPN | evel of about 10




selected raw materials having the WPN | evel s cl ai med herein. The person of
ordinary skill in the art believed that the heat processing of a liquid
nutritional product would destroy any TG--p activity of the ingredients.
Accordingly, there was no notivation to select a | ow or nedi um heat raw
mat erial . MO 208M48476n, the sel ection of hi gh-heat raw Ral/BSHO%YSITRA s
actually preferred prior to the present invention due to the fact that
denaturation of the proteins via high-heat nmanufacturing techniques

provi ded a final product which had | ess foam ng than one with undenatured
proteins. The inventors have surprisingly discovered that by selecting

i ngredi ents having WPN | evel s as cl ai #ed herein and by administering the

clal med PSRIBESHAE IRAVP hﬁn&r&g@&gmu%tﬁsﬂgnﬁuﬁt%\fﬁhéen%memméwmbwrpan be

retained 1 n I nal product In an enpbodi nent of the’invention,
pr ot ei n PFR§EBIN &t Ronfp drx@nl@@ﬁ@r@swﬁm"u@fawswr{@g?n RENYRIINT R Y)Y FWkt

treat nentp §%ﬂf&9l§b'eﬂ%@dlmehh t@ldlate%uhsrth@wmmat 5f @fnohim dry Wkdth@uhllld tional

product to forma slurry n& @ &r%ﬂ |rél sflt
past eur i PeYderRRY B%é?ré@ﬁt%ﬂ‘ﬁ%tﬁd rﬁ%? S@E"%‘S P’@d3h g sp ﬁ‘ﬂbraé?fjﬁ &gt about
70C to almatfnt?a'i&trféhrc@wwﬁemhmﬁedtmégﬁp@mm thenna@tpreteirenirogément s,

the pasteurj zati onduct I ate ature of a t..l2C f or
appr gm n&@%@%sidﬂﬁdqa%%%mﬁgheq ﬁ fﬁ? ?ﬁ%tf"rgg‘ﬁ{)% ’?Pi%'tog ,anB %'dg'g'é’t ae'sjérjl zation
may be candedtteth aby det reogserat spweetrophoaiedridally 2 Che dranapjitaosé ohtaiey mMay

mmy be o diRuet camed B Sokiidte 088, HACRREDUET Roupl piSHRE vabee sl 2P0
(psi) (- 1a2BdakiPapaiasidradSOdtapsd {or meztdnﬁar)ds Thisonétbed srfiedirefered fo ahe
preseur € Ll ARONg RN P B ARTIRGR U £8RGE Tl i gt 55C
enmbodi merdetermiaingtV¥RY |€p'|el§d@n©f0fatdb/dl]'tk fBaSt‘@ﬁ g®dseconds. In a parti cul ar

enbodi Merjpg o@ge mgvsé%@sg@%% st QQ\NJhﬁal@%ﬁH&t@rg il B BERES Wseor trabout
3000 pS|EI 24132 kPa) and enperature in 10104847PCT/ US2009/ 061783

t he rangé’obﬂnﬁtﬁhﬁasss@l{t& @E@UWPG‘S@W”'%@BHprBCQSé'”SO Loschsrd gonfdB85] The

honogeni zgat ga8 likdiP Rxp &richbe elddbute’ @Ake@mpemt@d emneslitimanbbodt e°CHbr
treatnment is conducted at a tepperature in the range of about 135C to about

150C. | n 2BPREIMaerHad SPROMIS 10 R MEUISST treat ment is conducted at a tenperature

inther qommpf ﬁbma&uﬁnélfib@t“tﬁbna’éouty o @ ddfiredUbE ohe eldtneontaimsapetivake pl ace
f or about

d | nb h t t
i's condué’P&it 5%’95”9?% %EP@rseéélﬁ%{iﬁgw%ﬁg%r?rgFﬁgl @UP r@ﬁ%@# ﬁgh{%' ﬁéfigcn?gr
appr oxi rratoelfat diysmblkmadslkel[/ @Rp8Ehcdhexposueds 2 ehearature b tresrange apakbut ool i ng
t o led t t t fl th
2bout 8G 70 TS A e BRI S (T AR 0 S L an about 30, i nutes. [ 00037]
After t he[OQﬁtSdiuo%s usxeddumele,da "higrehgatboerefat deymiieisadoéiped aabng that cpridingn t he
desired forIpf FFr@;eq' @qgﬁ% QF@QP‘@%H' i SR & pr ?&f FigB§Hea fsh-@adr miRhaguct

havi ng active erein in an alternaté enbodi nent

of the mdikélip@xrarieaces emppswrprﬁcya Eﬁ@ﬂﬁﬁi@r@é ableas{i88dC far gA TPRERSYITBOBr ocessi ng

technol o ﬁoofé‘]‘defab‘l’e & GHHR AL h@Mre@fmdit @aftMicters RinkiVePKas@R ©F wab lét’otéiﬂO'VPa to
about 600MPa and a tenperature in the range of about of nggé:Mag[mE ut 80C

f or aboutPOWdes, B‘Ch*pkﬁ‘lt"\é@y Pioteig Cﬂ'i“ijﬁ‘itrﬁtte@:,”gmhﬁyﬁf‘?i%'@é%o@ﬁe rPtt hen be
honogeni zgd Fasersemebtifgwbieretdnilt of Usddratired Whap Edstein Nitfogdn e DEse tWrapove.

Thi's high essur alte te od nt _al tional product to
retain i t@PaI"@‘?fuﬁ ‘&" /{;ﬁ% ﬁ’tﬁ?)g %?&{y&bégmg%‘{ ?&%%Ié%d)nat erial can al so
be conbined with one or all of the above processes to obtain a shelf-stable
product wihdbid2 hgspragimate tehigherptuasy] tiotdseandWiPALlevels feoapaupiidein pOdOEB] | n a
particul &r enbodi nent, shown 1 nLéwg. rl\lledinm-ldeatdllﬂilgh-ﬂm r medi um heat

i ngredi ents may be punped throubkata cfoss-flow fliltration|system such as a
0. 14 m croumaktiaeHeaf Trehtment The§8°C ngi@ICe3PS mayi°Conpri se |iqui d whey

i ngredi eff@amp or reconstituted ey protein concegntrates, optionally at |ow
pH. The rnedamuolative HeayTrdeatmatriter nmi30adingv|20dmiosher i|3@medi ent 3 necessary for

t he nutrilTin@enal product. The retentat Ja m xture may then be heat processed
and transtederatured VineysRrepdin c  bid#.& pr(m%mgtmeiemmg/@ew meate fromthe

cr oss- f | oMitfogeh Lavelen st ep aboviengipyr tregigunped dgas n t hr ough anot her
cross-flow filtration system slgcdatesis|a 0.20 mi dron spirall-wound nenbrane
filter. The resulting perneate may then be aseptically dosed into the
heat-treated product and packaged aseptically to render a shelf stable
product. [00040] In sone enbodi nents, the inventive process is used to
produce shelf-stable, non-refrigerated |iquid products. The process nay

al so be used to produce refrigerated WD 2010/048471PCT1US2009/ 061783 9
products, however. In an enbodinent t he net hod can be nDdlfled |n order to

—— g A P~




repl acenents. In sone enbodi nents, the conpositions may be admnistered in
conjunction with a food or nutritional conposition. In this enbodi nent, the
conposi tions can either be interm xed with the food or other nutritional
conpositions prior to ingestion by the subject or can be adm nistered to

t he subj ecW0tt®p47hef ore or after ingestion of a food?GHURIHMIBdnal
conposition. The conpositions may be adm nistered to preterminfants
receiving infant fornula, breast mlk, a human mlk fortifier, or

conbi nati ons thereof. [00044] The conpositions may, but need not, be
nutritionally conplete. The skilled artisan will recognize "nutritionally
conpl ete" to vary depending on a nunbér of factors including, but not

limted fgvo280e T 'vvﬁma)elscmﬁw OBteirPPSntr € bRy u.ghé}ttﬁgﬁtmsetd?%tammoect to
whom t he ter el ng appl |

I'n general nutritionally conpl ete" means
t hat t he naRrfatidpy BaPecyRp & WthnpréTG"t PRINRASEISR it WHE, BIRtSITH ROWSES PYRBBSadequat e

anmount s Wheﬁb#ot&ﬁb&%wététmch Is| d%bdﬁsowﬁﬁ)@éiﬁ '|§llat |B§étt6ytoar0t|r@b°s h.@fe@tmams
essential am no acids, conditional FEﬁvﬁa’ressenu al aén | t?ﬂT
ni ner al s [N BeHatede Myl qneﬁqgiyrl&?'sf ofs £ maihog dsireis. dg ﬂét“é%ﬁpl'%a’h%p #iPi ent s,
the ter mresﬁﬁ§6ﬂhheﬁy|protéﬁfpb&/@eis%rél@)(pduﬁdrtb@@thlgNGt ©hn egsunO bbiaided With hesi zed by
the body.in ampunts sufficient for normal growh and to nmaintain health and
whi ch t h&E@NTPE must be supplied by the diet. The term"conditionally
essent i al[tooas) amhhs'; ed Jdsed hateir, @rltosv-masdnshdyhabdteinhmwaat isidefibechass dnebtbas uppl i ed
by the diet und i e t he
conpound CP%ta'ﬂﬁ A?Ef gt?g ttg‘{? Hﬁ’@%%eﬂ Lg)r %e% \gégg%h@cgsh hels'?‘&(ﬁggtr @@é
[ 00045] Phaeio powdsi Heis dikelykikmsiensed' exppsure itoa drhneraiorepdfdess tharoabauh 836+ et errn
infant w ualltatlvely and quantitatively

6r m?BR% n%‘ﬁ%ly éc%ﬂd%%h% J'nﬂ?teg

adequate a car pids, essential fatty acids,
pr ot ei ns [08928kntA aedium-heat? wh@sprot%hmwdeoﬁacﬂque%é%@mﬁ ihat confainfobeiwpers

vitam ns,, %tr@é@\hﬁ ﬁihfat%?ﬁwmnﬁ@&wm ubeﬁ avaQWohlp%eésl’l'% ONIEdi@RMAd=RT ant .

The conposition nutritionally conpl ete” he terminfant wll
by defi mwhewrotgﬂdwaer feraliehaernpEpRcearRXPRRIER LY PaEMpRIRYradb fiFaiPB9RbuNt s of

al | car beRygrareso 7d° Cpb,daq)pr@(ﬁﬁﬁgg,nglto Q@hﬁ,y_,te%m ds, proteins, essential am no
aci ds, condl t| onal I essentl a m_ner al sﬁsrge %dtener gy

requir ed[? &gk hergig. laerhr‘ﬂ%npfﬁaén‘fvheyTHré’t%rbr’?ﬁWg?rt ISofFRAT &%

nult riti cmﬁtblmg ab@ups etrﬂg/gf(ﬁrle@ efWPN whdrl arrilest fd.ebnonesslr@n Highheati@hey
qualitativ

s, aeQehePRperi el T tont R ERHEloLbR Ok ot 58] af Y87 38 °°

condi ti omahd:tys essemet | al am no acids, vitam ns, mneral s and ener gy
required f 4 %% [{f0046] | f
the nutr | {)@f Oﬁgﬁegs R 63}1 &hﬁadngd|er?t¥\%c%?&94r%4§e %%Er%h %ﬁéﬂ%@%&g r}ﬁ% £ it

may be a |wedschfcnea1_f toeatraeritumpaqt grephyaicactemical pmﬁﬂlem)f apetain seurce as well

| ow birt by V}ﬁ ih ’iﬁé‘gﬁgce& éecﬁ*oéo%"\bfr{et Hsaigq Heﬁfaﬂﬁ‘étlon%f w%y%télﬁge ly Tow
birth weigh ant use erein, the term -term' reférs to

neonat al qan$e§nﬂ1§mti@nmter@f>t with Hisotkrage ofveaseln @fce@@st Bhis danatwieliery AroyPleeeks

gest at i onyidHdt He§§§ta5|h@rkolmrme£$b US| J@eomwdnnahudabmteer erW%f/@rntth|sor
"infant™ as used herein refers to an 1nfant |ess than twel ve nonths of age.

As used HEpeEshalsp denatgiefg nupiogt efrbigacyye @%?ws?tmpﬁ?ﬁaﬁﬂ m"krﬁﬂcnéégfq“ﬁ*ﬁant s
born pri qgctg,@, |,§é)tpg1: [3’37 weeks of gestatl on. As used herein, the term"l ow
birth vvel or "low birth i nfant aret B |nfant arerttpose

e ghi o D0S oD PSS LRnE PlesaMsbEtT I BrRsRobMerBs heBaicy

" E)/er y- | owelictidrnoted gri@tem m‘é@nwacca:rdmgttdsm&eweaebg@rmuvbesernnwamaMurle 3I to
about 2 s at bir extremely | ow
birth vvelad‘ﬁc{ E‘F"Eﬁlﬁl Qrocg?seestaﬁ%eé’ %rfg%trht&n?leogg u{ch@'enng 92006%?1%5 at birth.
[00047] 1[00628] t dnranesmitmdirnety the seleetianudfrirdtioradteraio thudtte higritneal priodudthe

met hod of, t.he inventi \; y. As
used ner drfiotes AR I RoRe oREpACT MiSLREETRERL Fieontatin Rk SBEL RpVY .

di gest i vehave laeWPN @gwafeemamraﬂoutiﬁﬁmm/@t Inzanother emh@4i|a1§ets tf@rrmn-fab@mlnﬂb

| ntragastd Gof GaMNg. \Qﬁ%@’éa@ér‘tﬁar@%u‘?%?}trﬁ@? Wyet%ﬁotﬂ@yer%(;bf?rﬁent the

i ntroduction int’o the estive tract aI%ar ent er al means taken
i nto the nsocgt dy falt!(rﬁwr@t @pe daye aaVRbmfcreaemban ahavt :ipirnéﬁj@h 'rt‘ Ruditjest i ve

tract, sughhddsmd¥, th&hb@ise BRUSIK o ukdat AN e W WPN dligRGtdr@ibn d030048Imd/g) an
enbodi ment, the amount of l'ipid or fat in the conposition may vary from

about 4 to about 7 9/100 kcal. In another enbodi nent, the anount of fat may
vary fromabout 5 to about 6 g/1 00 kcal. In a further enbodi nent, the
anount of fat nmay vary fromabout 5.3 to about 5.6 g/ 100 kcal. In yet

anot her enbodi nent, the anount of fat nmay vary from about 5.4 to about 5,9
g/ 100 kcal . In stl [ anot her enbodl nent, the anount of fat may vary from

p— — ‘A o~ o~



[ 00054] The nutritional conposition of the present invention may optionally
i ncl ude one or nore of the following vitam ns or derivatives thereof,
including, but not limted to, biotin, biotin trituration, vitamn Bl

(e.g., thiamn, thiam n pyrophosphate, thiamn hydrochlorlde thiamn

tri phosphat™ 20iUl484% n rnononi trate), vitamn 62 (e.g., PSTBSPAIE 1 avin
nononucl eoti de, flavin adenine dinucleotide, |actollavin, ovoflavin, sodium
ri boflavin, riboflavin-S. -phosphate), vitanmn 83 (e.g., niacin, ni cot i nic
acid, nicotinam de, niacinarnide, nicotinarnide adenine dinucl eoti de,

ni coti nam de nononucl eoti de, nicotinam de adeni ne di nucl eoti de phosphat e,
pyri di ne- 3-carboxylic acid, vitam n B8 precursor tryptophan), folic acid

(e.9. . | 2L i RFIoBimRhe Y heHAd! &% Mhifk s@ﬁﬁcgyma@tf%ﬂl@)ﬂwpﬂ%gb#ﬂaw?ﬂtlﬁhnac' d,
pt er oyl pol yql ut ar nat es), pantot heni ¢ aci d

é/ g ant ot henah aﬁ@?’ enol
cal ci um paeiietHas/at &) a p@T"PQﬁ'i sMipgineentghe ng rfat deknt WY BB Ny
pyrl doxi Bﬁgreghéflhaﬁ&bm-ﬁﬁj mg/ghosphat e, pyridoxal, pyridoxal-5.phosphate,

d id t B12
2 o B, R P Baisaien et iy il S BRRNEY A e 8t bbbal an
hydr oxyceb@ltanng/,g ta%notsw mgltgal mmomr;e énbodﬂe@myatdermosdydtamjoaiuammm}amsxa tam n C

q .
L agcor paraN e &R P BEN BORBA byt BhPRFTERlfe RS fundRtidL o
retinal, milgtcontains ar'@Pineves oabetd/eemabama'lm@(gpmdla’nouw €19/g. eWhrlqlthaaWé’d\bt e,
retinyl Pe@'gg] Lr%t ?Iassrlf?etd' Hé{rlelnp l:égr& ﬁt\slq? qg\}‘ver@e |urﬁt '5%‘ h%ﬁ%%%a& |§ttb n&l

esters), a-caro ene ) cal ciferol,
chol ecal @nd@sfobd thait hynﬁdwyheatmﬂnﬁa@ry rmlkbgwnglaHNBNdwtﬁ@qs%@@bwteﬁrQﬁ

7- dehyr daeholeatieHBbyt 5 6y WGl el @ bdeate? RAUJBRO(S quarlities GIEBR-Prédher i de,
chol i ne bi tarhtedr a?eg&f ysop gg':lphiét ?dy?cﬁg l'i ne) d 3| tgurﬁ n Ies (e. 0. !er\;l tgm n E
acet at e, h@®ilBni n E t ocopheryl acetate, o- tocopherol ei -toc opher ol

acetate, &wdzepomh%h%eﬁ H@BbdAkA:, tife %@Ié&rbh%f%roﬂélnc%teﬁal%&or li:Tet ﬁ@tﬂﬁﬁiﬁr ol
esters, RRR-o-tocopherol, RRR-o0-tocopherol acetapg)deRRR- -t 000

succi nat @OMEL RIS AP Olaihay Areleindiongder oR dRiR et ithiayae Dol

dLe-t Oﬁomwa@H ma)d be @ckeoea e B R6G edrdistitd- oBswet apaer ddmiseralided atiey,
ytocophe, r o

d
Ui Cam - 058y genin Bmeon fahaiston AR TeNaby R e AR e g S50

nmenagui n@nmoaimemgMmgwhefmeteai-bowdenagucmbamr&elvemmaguumnmae-mhheat or no

iyl T oguranamusn A Tk ERRERS e AL IRT R oa RARCE WAL cfcer han,
L- car ni t iabeyt 6.00%/g.0ln ancharienbodaredt, dhy wheyrbratein ipowdert hey bave. a VY9 96] The
UL i € onpl GOAROSLA 8 Aol NG BF ESAAL KB SNhIMKePBLd AR Bolcr As) ude one

nor e ow hg M ner s derivatives thereof, incl g, but
not | i mi thede 8dVPNOF grreatetmaﬁlamvt 0 aigltm laeeitenes e"@é?ﬂtf“ﬁﬁ‘hﬁ%%ﬂﬁ?! a'tOéem cal ci um

car bonat %fmeéﬂ Gh Y wmieﬁ gr@é‘t'eP!hHmaBb&tr@t(ﬁmg@a| |ﬁlatgn GirheRbRbSdiRLAL €,

cal ci um D-saccharate, cal ci umg uccnate, ca ci

2010/ 04547 PPy BSRBOPVEET eV ayf acHrht ef ﬁ@ﬁ%ﬂﬁ;}ﬂ%?@outckﬂ QinE9-gl Pcr ol
phosphat gartealaf bMBbdiRehtatne, witsy mrbleM fvaRp il havé al IPNIof RrejpdraRat ghougal ci um
sul f at e, chl oride, chrom um chrom um chloride, chrom um picolinate,

trival entenPei um copper, copper gluconate, cupric sulfate, fluoride,

[ ogi ge i[060298, Iﬁ%loﬁie%ﬁmb@ﬂ&érﬂs, mlupmhuySprbmdi d@mdepoh@SBé\umaiWHNtcﬁ frgpot assi um
i odi de, iron ratlon el e [rous

hept anyaronre wala bl s3iSs n FrE Trimie o bFG ORISR Bareige

gl yci ne saiviPonetet of étmutmmjmgrgtoraboﬁmmg/g fluatilr ciher ,endbedimentso whhp ptodeiphat e,
pol ysa.cc% dgrecdntacms aW?@eﬁ ez%o'ﬂnﬁﬁ%qz%gﬂtﬁ %bod’(‘%@'}ﬁ@g“%ﬁ\bé%é?x' de,
magnesi u nesi um pnho , magnes gnesium

sul fat e, WBNgema@ere W&dé@eena@emdleg tortnvg amediome hars hldlarheatangartrebe
sulfale TRABRKBEAS o rn@&.e{nqt%anneysngfewdmevhgna§a VAN TN Qusor Ly enUm

phosphor us, "potas assi um'acetate, potassium bicarbonate, ot aSSI um
chl ori de, 14@mégsth§!m t@lqbtoélt 6.0 peloaway @ﬁvwmaéﬁnwogwawamﬂem%sT

sel eni umpy selepaich. selenite trituration, sodiumdocusate, sulfur, SOdI um
sodi um chl oride, sodiumcitrate, sodium sel eni te, sodiumsulfate, i nor gani c

sul fate, 994301 Zp rﬁf‘oﬁleﬂ@ﬁﬁ’ﬁﬁ@enﬁlth% sglechen of prodeirs matertals fosithe nyfsitipagle
nonohydr gdreduchiftiuaBy =Csdtiée1at & bélested fromNewa- drot tcomgstiay esTpltedley milk
derivatives of mneral conpounds include salts, alkaline salts,

pol ysacchari des, esters, elenental mnerals, and chel at es of any m neral
conpound. (000561 I n sone enbodi nents of the i nvention, the suppl enental
calciumsource in the nutritional conposition conprises calciumgluconate
al one or in conbination with a cal cium source selected fromthe group
consisting of calciumlactate, calciumsulfate, caiciumchloride, calcium



1.8 ng/serving. In yet another enbodi nent, the level of iron provided in
the grow ng-up WO 2010/ 048474PCT/ U52009/ 061783 17 mlk nay be in the range
of 1.0 to 1.4 ny/serving. Any source of iron known in the art to have
nutritional uses, including, but not limted to those previously disclosed
for practicing the present invention, may be suitable for use in the
present conposition. In an enbodi nent, sources of iron for use in the

growi ng-up mlk include ferrous sulfate, ferrous fumarate, and any

conmbi nations thereof. (000671 When ziznc is provided in the grow ng-up mlKk,

it my be present in the ran e of / servi her
enbodr me nPOWAET, r{E"kn%[9telS‘e°°ﬁ‘F‘°e'§ i il H"ﬁ‘é‘nr'%%% @"ﬁ"qagg'f tberﬁﬁ Py, Any
source of embm&nome chsei beured had loednasetectedtiaséd opal a usewal haat treatmegt  but

not 1 kol Osf BASRaSH SR ThS P68 £t ARG helfge heTRF SRR

i nvention
embodi menbe betterrcprwtsctpd ondl genl suyiveithe UL wrat:%ss qtoom@mprmum m@m#fa%urﬁs

present i{nd REFYS WGy HtdHalsKis thbreNhsite B ﬁéﬁfﬁenhﬁhrétr'%ﬁ tﬁé}ﬂﬂ‘% PEFGB 2 to 41
ncg/ serving. In another enbodi nent, 1aodine q)( g}q@ %fent {./ ﬁ{ﬁc{wge of 5
to 15 g/ BERSt HyCasAifsFostindangiedients Hus iendiraln affkites o & ok i tional
uses, i ncihdtiiagins bxdrt dvet the bivhattve co@pdriens e pr evi ously discl osed for

pr et g5 PSR s YERekeB EF h l o, Higagoe

gr owi ng- ufhemutrifonahpiodd®. sodi um i odi de, pot assr um i odi de and any

combi nati gfbﬁl ﬁs]herP‘ﬁBif to, thO BP&Rht | }'rgerﬁr'aF?t&f'er q&ﬁgﬂy@l’(ntm\fmé@%uh%t hgyenti ve

conposi ti W ng- up | dren bet ween thﬁ ages
t

of 1to esslea%rawmtsmlﬁaa\e\mwthm%em £V§'S&k§y“%h?{8'aeﬁ‘q RersRRy Sficrgnathaliht s and
ranges bagafe aff baliced th%ﬁh\élhagt ﬂ?@é‘dsﬁng bNa Rjuicendadhamnsduconeuls aestiopanpf  t he

i t % t bout,. 50% ted
Average. RAGHTH SR of EnpreRisrisc AP agh. e g B oty gar GreelptEa ko o 2L S
for the foledow-heptmawrmatetisl: Iviadditiom the seletton nf Mghrlmeatraw matatiatst Wesi c
acid, vit gg’fbg\l g&rgferrgij ghbrnto tﬁ\?‘ﬁl'és@ﬁt m%ﬂtr@ﬁ %'ué'ga) tm%byﬁnaﬂn%h&rmé

chl ori de, mbi nati ons thereof. In an

enbodi rrenPrOth'?fﬁeVléé‘IGhrhﬁfgt @anfﬁgumﬂﬁph{ﬁq% F}W‘{'q@dnﬁir"%@mdéﬂf’tnw'?i?rbm%l%ﬁrt 20%
to about ki thbh%nmhftﬁﬂerﬁfﬁrb&’b&iferﬁ@ﬂ‘h@@fﬁvehm ﬁé}l%ss@rrsihg@rtﬁ'soﬁvefear s for

the follown rients m .n a . ni cr hen cid,
vitamn SVH?t gb?é??th‘g 'N{S?'?Wé%aﬁag §¥P5"Y lﬁ’f{elsr?ﬁd:hdé@%ﬁ? %rEOEWO 'mSLeﬁPgrr de,
copper, seﬂeemarmed priokessinigdtgpsathd eatygeconiT G Bilevels andeckity canbsrekainadin sour ces
of these ﬁﬂ% ficphaving nutritional uses, including, but not limted to

t hose drs ose eréein my be suitable for use in the conposition. [00070]
The conpofeQ0B3ah dn an n@bpwmenttqfﬁw ineaptioh T SPiRINoyecianiy aeselseiRe Passischnces
that may lfl%‘iremﬁwdﬂﬂﬂflﬁﬁ\g%éi tré&firh&ftan@nohibmedagith éil%’ther%dp@ﬁélﬂé of thiefiquid

nucl eoti des | eosi WO 2010/ 048474PCT/ U ZOE / 6178@;1 LS e

i r nnunog| ghfifional pragyes t@g?fmlﬁlslé’m’s N(SOE NPRIMBENTRAS SWEY ShEPEPaY Uz Y i d) |
UMP equi vahephaste(rigatioh nay Se-cvndagdud stpd engeratureod iabout ZAC t) ;ab¢WF75é@|tfmval ents

S nonopRBSSHATE ) ot Soaparniaatd yf Al epbRefit e sRRALARINR B |\ o

enbodi mentorgductedeat |arteren©l‘|amﬁe of muhﬁrﬁ fer apripximatelyckt-2Q easondsy "&é’fr'{'t%th?f one or
mor € pr obigginhGithenttN fhet @Js[@urrfﬁti%ﬁ'n@éy‘ Se cORRIBR it B ©hPerdadios Bbdhia exer t s
beneficial effects on health of the host. Any probiotio known in the
art may bép&r(?é'gﬁ¥%1®e|°ﬂ”q$hr s enbodi nent provided it achieves the intended
resul t. | mogo3agpr tTHedll sirre rdomierendmodenézefr Okfieothomogayizéteons eteec trea flrleom

Lact obaci | | Lact i] i i

spect ea. BPITUSER s e tiveh aifiarf BORSEPerte nakBaRF 25T XEY)

lactis BB—allQ 35pO 062K 132 kPaycnuetber émbdadiments ding pesissure mayt heeabonb 39RO B t he
probiotic yteM r)!xtuhar b4t bel Bdm oot th bt G@bofﬁytﬁeoﬁdﬁ\d&nliairdrﬁ (cfu)

per kg bo wei g ay. ‘I n anot her enbodi nent aqo 9\% [11%
probiotic T@Sr'}”"f%@ﬁ’?@@@tﬁte&%ﬂﬁ‘ ahBeAMeto ”@Vl}a‘ffeplaﬁﬁ Tfo?rhp §r2° per
day. In Y%C@H’dj@tlh%rpaetﬂibﬁfiembﬂdllmehthfhemmmgmrﬂétlohhmpps obhduicied atayprémsuat | east

or obi ot 1 o (A PorB R PR 2 A BV R o nerern, the ter m vi abl e,

refers to live mcroorgani sns. The term "non-vi abl e" or "nonvi abl e

probi otic" means non-1living probiotic m croorganisns, their cellular
conmponents and netabolites thereof. Such non-viable probiotics may have
been heat-killed or otherwi se inactivated but retain the ability to
favorably influence the health of the host. The probiolics useful in the
present invention may be naturally-occurring, synthetic or devel oped
through t he genetrc nanrpulatron of organrsns mhether such new source i's

N N —



[ 000761 If gal acto-oligosaccharide is used as a prebiotic, the anount of
gal act ool i gosaccharide in the nutritional conposition may, in an

enbodi ment, be within the range of fromabout 1.0 g/L to about 4.0 g/L. in
anot her enbodi nent, the anount of gal actooligosaccharide in the nutritional
conposi t i oWaaNO/H&7about 2.0 glL, In yet another enbodP¢EHZ0YWESAnpunt of
gal act o-ol i gosaccharide in the nutrl tional conposition may be about 4.0

pol ydextrose is used as a prebiotic, the anount of polydextrose in the
nutritional conposition may, in an enbodinment, be within the range of from
about 1.0 g/L to about 4.0 g/L. in another enbodi nent, the anmount of

pol ydextrose in the nutritional conpodition may be about 2.0 g/L. In a

part i cul o SREOGH BN 5508 AP0 C APSAREDR soleecBAdh. POl ydext rose are

suppl enent e nto the nutritional conposition in a total amount of _about

4.0 g/L. [00}93511. Jhe heBapeRiFad, efﬂtlli@O'aﬁ’DtD?ﬂ UK -tepatese 1B aalq%mﬁé ¢ ¥ Ty be

about 2. @remnen?@%oh&%té%f@%fen{b%rdﬁﬂbYﬂ%tréﬁ&eoﬂ%bubﬁsﬁbctwabé’utq 5g¢¢_ I 000771
| f gal act 0-ol i oosacchari de rebjotic,

t he

gal act ool SaLeHAE e th%uﬁﬁetrerﬁﬂ‘?ﬁtt'? Gﬁ‘é uctednlod |tEf’T‘Fber'iatHﬁy'” tihﬁ rﬁ?rge of

enb?ﬂl rfetag%utbmf@‘, Naph@u456c.1 m/&Qﬂltrlsément enaghekd pihcd fcn‘gdbbﬂf[);l Kctal 15 | tn |
anot her enbo a 00 sacchari in the nutritiona
conposi t T8N p?'{f‘}ﬁ? ﬁg&‘i’g tﬁ?g?%éf RJE%H% P§oy qu.tﬁ aSteWB?rﬁt;}ﬁ Ktal . In
yet anot Wraagé)afctlbﬁemmw: heataub (48°Cabr applaxdhatelpbisdos@schari de in the
nutritio sition .be ahau C t eis
used as E‘?‘*?Pgﬁmﬁ&m“teﬁ% ﬁ\fﬂvg 'ISB'I%ycce?gp;%%t%g !ﬁn@ils Stéﬁl}??b%ggﬁarﬁgf
conposi t ibercontey to iartemperatuom df leesthantebowl 8°Ki. nTheheoating gep ahayf easar mbless 0. 1
nmg/ 100 'S?a%l ,%%%ﬁb'%@eg 5 ng/ 100 Kcal. WD 2010/048474vcrfUS2009/ 061783 20

I n anot her e t he anount of pol ydextrose nmay be about 0,3 ng/ 100
Kcal . | n[@003al t iAfter the rspdsistilsrasnled. thalrseduchmay by eseriichltfilad inthg dssirgdiext r ose
are supp é@rﬂ%pfoqgndé?taoshbl?gtaﬁ L -+ at@@%%réd&ﬂhé%gaaéﬂ% fve@BRREF- Of
about O. IS enbodi nent, "'the anmount  of

gal act o- cﬁlﬂ‘@f@%‘accharl de may be about 0,3 ng/100 Kcal and the amount of

pol ydext negu3sreyn AR REAHL &n&dmnlgﬂthlécrﬁéthod QIQﬁpglﬁrly hiay etpracebéeusin

enbodi ment of the present jnvention, formul ation tain ot
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about 1. 4Wey. pr?temmwentf@t%%ma“éﬁb@w %ntTQed?teﬂﬁée MRy Rt NEATIXehWith eyel of
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of DHA ndif aberoa%%ag 3 é@%fsye@a iﬁﬁﬁsepr' ba'hc&r%w? ge%oﬁﬁ@ﬁfme%%% &l of
DHA may bﬁos%h@mfultehtﬁﬂ%d@yamee g’raly belpurpedtabein teobgtdammingr, crddsel owefiltedtioof DHA

may be about 0.67% ht et ment of DHA
my be ab¥iEMns ﬁO%@%?” S W' %(O Tﬁ@Braé‘ﬁgg%i ﬁ"gﬁ{esugtwg E—:m/e:\{eeg?yDl—m may
be about thedb&adpptively ghsed ihd0B8h$atitfeatedgirenietand teekagroiaseptialDidAenderan
enbodi msna:1 h%fsa%?arg}gﬁ sgnt invention is typically fromabout 3 ng per kg of
body wei g )i per 0 ‘about 150 ng per kg of body weight per day. In one
enmbodi merf00&#0] t He aomeeembqﬂmenthethamnuvel wogeseris abedito Brogucepehelfrgdpldd. body
wei ght p i t her
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day. In yet another enbodi nent the anount is from about 15 ng per kg of
body wei ght per day to about 30 ng per kg of body wei ght per day. [00082]

I f included, the amount of DHA in the nutritional conposition may vary from
about 5 ng/ 100 kcal to about E10 rng/100 kcal. In one enbodl ment of the
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[00088] In an enbodi nent of the present invention, sources of DHA and ARA
are single cell oils as taught in U S. Pat. Nos. 5,374,567, 5,550,156; and
5,397,591, the disclosures of which are incorporated herein in their
entirety by reference. However, the present invention is not limted to
only such \BIN‘?@“O/T"G‘EY%Q] I n one enbodi ment, a LCPUFA sobtVESEH3¢ont ai ns
EPA is used in the nutritional conp05|t|on I n anot her enbodi nent, a LCPUFA
source which is substantially free of EPAis used in the nutritional
conposition. For exanple, in one enbodi nent of the present invention, the
nutritional conposition contains |ess than about 16 ng EPAl 100 kcal. In
anot her enbodi nent, the nutritional cdnposition contains |ess than about 10

ny EPA 100468 holBvaret naruht B%o@ﬁ%ﬁdltﬁenﬁmethb@ecdhuwﬂhbami i€ QIPEIStd | on
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i nvent i vé’%ﬁ%@i@rﬁr@@r fube fgssling: thesertyct rpswt;bg)lawﬂfome@%qw H‘aé.‘aﬁ%’ﬁ?'?tcul ar

embodi menys ofspbBific IRV | dradr hisk8¥ee lor Honditdn ]Fgr \Nﬂlchhfhefé’lﬁﬂé"tdls‘(ﬁotlve _
conmposition is from about 2500 pg/nL to about Ooogggllsr ni 'ﬁ%f n‘gglm tion.

I n anot heltEivpaldieAeimentsandelde | Preguct aest 8ej ”hte'f‘q"r’éj o pdan f2lion is
from aboujupa@fdbnpg/ ML to about 8000 pg/nl. In yet another enbodlnent t he
| evel of TGF-13 in the inventive conposition is from about 4000 pg/nL to
about 6000 pg/nmL. In a particular enbodiment, the level of TG--13 in the
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WO 2010/ 048474PC1/ US2009/ 061783 25 Exanple 1 [000102] This exanple
illustrates an enbodi nent of the nmethod of the invention. In this exanple,
the ingredients set forth in Table 3 were interm xed. Table 3. Nutritional
Product Ingredients Ingredient Wey Protein Concentrate, 35% Protein,

Super Sack Wan201@)847d, Bul k (pal moiein oil, coconut oi PCT/EWO%I“W” and hi gh
oleic sunflower oil) Non-Fat Dry MK, I\/edl um Heat, Spray Dried Lactose
Single Cell Arachidonic Acid G| and Decosahexanoic Gl Blend Potassium
Citrate Cal cium Carbonate Carrageenan Calcium Chloride, D hydrate Sodium
Chloride Chcriine Chloride Calcium Phosphate, Tribasic, Utrafine

Nucl eoti de Pr em x Ferrous Sul fate, Heptahydrate Sodium Citrate Di hydrate

\C/?\a? 2;“ ar (f({ glrftlﬁrg%gﬁ dgllctsﬁzﬂc the Jrf\?femlo-ﬁrrﬁgﬁbrldlnhé Qﬁlﬁl%ﬁ dg"t%?rdiltotgf em x

e mxture was then subjected to di r ect
steam i njnét'fltlmﬁh %HDWBC fBre TeMpesitigss &ynds. nA‘F‘i'@T%$ plepetsriott fed! was

homogeni z&da@merRC 1A @oﬁm@ef&ﬁbo”duh&tsl5th%e‘é9m9§smo'ﬁlsnmay Ybe tdaenmﬂstéieurm was
retorted at 141C to 145C for 5 seconds. xture was

asept i caloPRIURHER 4¢BF f&ﬁ@i 058%'%‘3' ExERRSHtign2 In 'U%G’I‘bﬁqm?'ﬂtr Q"%‘i?&??ﬁﬁ'@ons

i1l ustratgs eﬂﬁbr%éhﬁt@frﬁ'ﬁ‘éﬂ with trid eMvdeb@dr hitfigdtal Esmhpasitan®pribrte ipyessemt

I nventi org)y thezgut;}-ectt)lor cgn be agmmlstergé ?o the subject either before or after ingestion of a
food or nutritional composition. The compositions may be administered to preterm infants
receiving infant formula, breast milk, a human milk fortifier, or combinations thereof.
[00044] The compositions may, but need not, be nutritionally complete. The skilled
artisan will recognize “nutritionally complete” to vary depending on a number of factors
including, but not limited to, age, clinical condition, and dietary intake of the subject to
whom the term is being applied. In general, “nutritionally complete” means that the
nutritional composition of the present invention provides adequate amounts of all
carbohydrates, lipids, essential fatty acids, proteins, essential amino acids, conditionally
essential amino acids, vitamins, minerals, and energy required for normal growth. As
applied to nutrients, the term “essential” refers to any nutrient which cannot be
synthesized by the body in amounts sufficient for normal growth and to maintain health
and which therefore must be supplied by the diet. The term “conditionally essential” as
applied to nutrients means that the nutrient must be supplied by the diet under conditions
when adequate amounts of the precursor compound is unavailable to the body for
endogenous synthesis to occur.
[00045] The composition which is “nutritionally complete” for the preterm infant will, by
definition, provide qualitatively and quantitatively adequate amounts of all carbohydrates,
lipids, essential fatty acids, proteins, essential amino acids, conditionally essential amino
acids, vitamins, minerals, and energy required for growth of the preterm infant. The
composition which is “nutritionally complete” for the term infant will, by definition, provide
qualitatively and quantitatively adequate amounts of all carbohydrates, lipids, essential
fatty acids, proteins, essential amino acids, conditionally essential amino acids, vitamins,
minerals, and energy required for growth of the term infant. The composition which is
“nutritionally complete” for a child will, by definition, provide qualitatively and quantitatively
adequate amounts of all carbohydrates, lipids, essential fatty acids, proteins, essential
amino acids, conditionally essential amino acids, vitamins, minerals, and energy required
for growth of a child.



I ngredient Lactose, Gind A Palmdein G| Coconut Ol Soy Gl Hgh deic
Sunflower G| Non-Fat Dry M1k, MediumHeat. Spray Dried Wey Protein
Concentrate, 35% Protein, Super Sack Galacto-Qdigosaccharide Syrup (77%
solids, 44%fiber) Polydextrose Power (96% total solids, 96% carbohydrate,
86% f i ber) WICI¥94847# G uconat e, Monohydrate Single Cel|l BeHERWMIE3Acid O |
Single Cell Docosahexaenoic Acid Ol 0.347 kg 0.238 kg Corn Syrup
Solids Taurine Dry vitamn E Tocopheryl Acetate. 50% Vitamn A Palmtate,
Dry Beadl ets, CWDi spersible, 250 Ni aci nam de Biotin Trituration, 1%

Vitam n D3 Powder Ri boflavin
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[00046] If the nutritional product is an infant formula or human milk supplement, it may
be a product for a full-term infant, a preterm infant, a low-birth-weight infant, a very-low-
birth-weight infant, or an extremely low birth weight infant. As used herein, the term “full-
term” refers to neonatal infants born after about 37 weeks of gestation through 42 weeks
gestation but less than 1 month of age. The term “full-term infant” or “infant” as used
herein refers to an infant less than twelve months of age. As used herein, the terms
"preterm" or "preterm infant" includes infants born prior to about 37 weeks of gestation.
As used herein, the term “low birth weight” or “low birth weight infant” are those infants are
those weighing from about 3.3 to about 5.5 pounds at birth. “Very-low-birth-weight infants”
are those weighing less than about 3.3 to about 2.2 pounds at birth. “Extremely low birth
weight” or “extremely low birth weight infants” are those weighing less than 2.2 pounds at
birth.

[00047] In certain embodiments, the nutritional product formed via the method of the
invention may be administered enterally or parenterally. As used herein, "enteral" means
through or within the gastrointestinal, or digestive, tract, and “"enteral administration”
includes oral feeding, intragastric feeding, transpyloric administration, or any other
introduction into the digestive tract. The term "parenterally" means taken into the body or
administered in a manner other than through the digestive tract, such as by intravenous or
intramuscular injection.

[00048] In an embodiment, the amount of lipid or fat in the composition may vary from
about 4 to about 7 g/100 kcal. In another embodiment, the amount of fat may vary from
about 5 to about 6 g/100 kcal. In a further embodiment, the amount of fat may vary from
about 5.3 to about 5.6 g/100 kcal. In yet another embodiment, the amount of fat may vary
from about 5.4 to about 5.9 g/100 kcal. In still another embodiment, the amount of fat may
vary from about 5.5 to about 5.7 g/100 kcal. Suitable lipid sources for practicing the
present invention may be any known or used in the art, including but not limited to, animal
sources, e.g., milk fat, butter, butter fat, egg yolk lipid; marine sources, such as fish oils,
marine oils, single cell oils; vegetable and plant oils, such as corn oil, canola oil, sunflower
oil, soybean oil, palmolein, coconut oil, high oleic sunflower oil, evening primrose oil,
rapeseed oil, olive oil, flaxseed (linseed) oil, cottonseed oil, high oleic safflower oil, palm
stearin, palm kernel oil, wheat germ oil; medium chain triglyceride oils and emulsions and
esters of fatty acids; and any combinations thereof.

[00049] In an embodiment of the invention, the amount of protein in the composition
may vary from about 1 to about 5 g/100 kcal. In another embodiment, the amount of



, Thiam ne Hydrochloride 35.478 a. 33.875 25.279 a_ 7.871 g 6.475 g_
5.454 9. 3.299 g 2.122 g 1.6089 0.969 g¢g. 0.755 1la 0.601 tg, 0.518
0.122 g 192.187 49,600 g 6.2139 146.0969 11.604 g 3.419 g. 2.711g 2.170
138. 017 16.422q WD 2010/048474PC1711820091061783 27 3.616 al 0.018 ql

1.688 di OWD3M10/48174 Table 5, Proximate Anal ysis G ahS/PBPOOH8Ht . at
Nor mal
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protein may be from about 1.8 to about 2.5 g/100 kcal. |n another embodiment, the
amount of protein may be from about 2.0 to about 2.2 g/100 kcal. In one embodiment, the
amount of protein may be about 2.1 g/100 kcal. Bovine milk protein sources useful in
practicing the present invention include, but are not limited to, milk protein powders, milk
protein concentrates, milk protein isolates, nonfat milk solids, nonfat milk, nonfat dry milk,
whey protein, whey protein isolates, whey protein concentrates, sweet whey, acid whey,
casein, acid casein, caseinate (e.g. sodium caseinate, sodium calcium caseinate, calcium
caseinate) and any combinations thereof.
[00050] In an embodiment of the invention, the proteins are provided as intact proteins.
In other embodiments, the proteins are provided as a combination of both intact proteins
and partially hydrolyzed proteins, with a degree of hydrolysis of between about 4% and
10%. In yet another embodiment, the protein source may be supplemented with
glutamine-containing peptides.
[00051] In a particular embodiment of the invention, the whey:casein ratio is similar to
that found in human breast milk. In an embodiment, the protein source comprises from
about 40% to about 70% whey protein. In another embodiment, the protein source may
comprise from about 30% to about 60% caseins. In one embodiment, the protein source
may comprise from about 40% to about 70% whey protein and from about 30% to about
60% caseins.
[00052] The amount of carbohydrate in the composition of the invention may, in an
embodiment, vary from about 8 to about 12 g/100 kcal. In another embodiment, the
amount of carbohydrate may vary from about 10.5 to 11 g/100 kcal. In a particular
embodiment, the amount of carbohydrate may be about 10.6 g/100 kcal. Carbohydrate
sources may be any known or used in the art, e.g., lactose, fructose, glucose, corn syrup,
corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids, rice starch, modified
corn starch, modified tapioca starch, rice flour, soy flour, and combinations thereof.
[00053] In a particular embodiment, the carbohydrate component may be comprised of
100% lactose. In yet another embodiment, the carbohydrate component comprises
between about 0% and 60% lactose. In another embodiment, the carbohydrate
component comprises between about 15% and 55% lactose. In yet another embodiment,
the carbohydrate component comprises between 20% and 30% lactose. In these
embodiments, the remaining source of carbohydrate may be provided by one or more of
those known in the art including, but not limited to those previously disclosed as suitable
for practicing the present invention.



Dilution Caloric Distribution Protein 10.84 1.47 8.50 Fat 28.57 3.89
50. 67 Carbohydrate 54.87 1.46 40.83 Ash 2.70 0.37
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[00054] The nutritional composition of the present invention may optionally include one
or more of the following vitamins or derivatives thereof, including, but not limited to, biotin,
biotin trituration, vitamin B, (e.g., thiamin, thiamin pyrophosphate, thiamin hydrochloride,
thiamin triphosphate, thiamin mononitrate), vitamin B2 (e.g., riboflavin, flavin
mononucleotide, flavin adenine dinucleotide, lactoflavin, ovoflavin, sodium riboflavin,
riboflavin-5"-phosphate), vitamin B3 (e.g., niacin, nicotinic acid, nicotinamide, niacinamide,
nicotinamide adenine dinucleotide, nicotinamide mononucleotide, nicotinamide adenine
dinucleotide phosphate, pyridine-3-carboxylic acid, vitamin B3 precursor tryptophan), folic
acid (e.g., folate, folacin, pteroylgiutamic acid, pteroylmonoglutamic acid,
pteroylpolyglutamates), pantothenic acid (e.g., pantothenate, panthenol, calcium
pantothenate), vitamin Bs (e.g., pyridoxine hydrochloride, pyridoxine, pyridoxine-5'-
phosphate, pyridoxal, pyridoxal-5'phosphate, pyridoxamine, pyridoxamine-5'-phosphate,
pyridoxine  glucoside),  vitamin B2 (e.g., cobalamin, methylcobalamin,
deoxyadenosylcobalamin, cyanocobalamin, hydroxycobalamin, adenosylcobalamin, 5'-
deoxyadenosylcobalamin), vitamin C (e.g., ascorbic acid, dehydroascorbic acid, L-
ascorbic acid, sodium L-ascorbate, calcium L-ascorbate, ascorbyl palmitate), vitamin A
(e.g., retinol, retinal, retinoic acid, vitamin A palimitate, retinyl acetate, retinyl palmitate,
retinyl palmitate esters, retinyl esters, retinol esters), B-carotene, a-carotene, vitamin D
(e.g., vitamin Dz, calciferol, cholecalciferol,  dihydroxyvitamin D, 1,25-
dihydroxycholecalciferol, 7-dehyrdocholesterol, ergocalciferol), choline (e.g., choline
chloride, choline bitartrate, lysophosphatidylcholine), vitamin E (e.g., vitamin E acetate,
vitamin E tocopheryl acetate, a-tocopherol, a-tocopherol acetate, a-tocopherol succinate,
a-tocopherol nicotinate, a-tocopherol esters, RRR-a-tocopherol, RRR-a-tocopherol
acetate, RRR-a-tocopherol succinate, dL-a-tocopheryl acetate, dL-a-tocopheryl succinate,
dL-a-tocopherol, dL-a-tocopherol acetate, dL-o-tocopherol succinate, y-tocopherol),
vitamin K (e.g., vitamin K; phytonadione, vitamin K, vitamin Ks, menadione,
menaquinone, menaquinone-7, menaquinone-4, menaquinone-8, menaquinone-8H,
menaquinone-9, menaquinone-9H, menaquinone-10, menaquinone-11, menaquinone-12,
menaquinone-13, phylloquinone, naphthoquinone, 2',3'-dihydrophylloquinone), carnitine,
L-carnitine, inositol, taurine, and any combinations thereof.

[00055] The nutritional composition of the present invention may optionally include one
or more of the following minerals or derivatives thereof, including, but not limited to, boron,
calcium, calcium acetate, calcium aspartate, calcium carbonate, calcium chloride, calcium

citrate, calcium citrate malate, calcium D-saccharate, calcium gluconate, calcium



Mbi st ur e
Cal ori es
Ash, g

| 302 89.9 Calories 508 69,1 Table 6. Nutrients Nutrient
Quantities per 100 Calories 100 Protein. Fat, Carbohydrates,

Water, rnL (normal dilution) Linoleic Acid, ma

WO 2010/048474 PCT/US2009/061783

14

gluconate monohydrate, calcium glycerol phosphate, calcium lactate, calcium phosphate,
calcium propionate, calcium sulfate, chloride, chromium, chromium chloride, chromium
picolinate, trivalent chromium, copper, copper gluconate, cupric sulfate, fluoride, iodide,
iodine, calcium iodate, cuprous iodide, potassium iodate, potassium iodide, iron, iron
trituration, elemental iron, ferrous sulfate heptahydrate, carbonyl iron, ferric iron, ferrous
gluconate, ferrous glycine sulfonate, ferrous iron, ferrous fumarate, ferric orthophosphate,
polysaccharide iron, magnesium, magnesium carbonate, magnesium hydroxide,
magnesium oxide, magnesium phosphate, magnesium stearate, magnesium sulfate,
manganese, manganese acetate, manganese chloride, manganese sulfate monohydrate,
molybdenum, sodium molybdate, anyhydrous molybdenum, phosphorus, potassium,
potassium acetate, potassium bicarbonate, potassium chloride, potassium citrate,
potassium hydroxide, potassium phosphate, selenium, selenate, selenite trituration,
sodium docusate, sulfur, sodium, sodium chloride, sodium citrate, sodium selenite, sodium
sulfate, inorganic sulfate, zinc, zinc gluconate, zinc oxide, zinc sulfate, zinc sulfate
monohydrate, and any combinations thereof. Non-limiting exemplary derivatives of
mineral compounds include salts, alkaline salts, polysaccharides, esters, elemental
minerals, and chelates of any mineral compound.

[00056] In some embodiments of the invention, the supplemental calcium source in the
nutritional composition comprises calcium gluconate alone or in combination with a
calcium source selected from the group consisting of calcium lactate, calcium sulfate,
calcium chloride, calcium citrate, calcium phosphate, calcium D-saccharate, calcium
aspartate, calcium propionate, and combinations thereof. In a particular embodiment of
the invention, the sole supplemental calcium source in the nutritional composition
comprises calcium gluconate.

[00057] In a separate embodiment, the composition of the invention may comprise a
children’s nutritional composition provided as a growing-up milk. Such invention may have
a standard serving size of 200 ml, providing from about 60 to 75 kcal/100 mi of energy,
with a recommended intake of two to three servings per day. In such an embodiment, the
amounts and types of proteins, lipids and carbohydrates may vary. Protein may comprise
from about 2.5 to 3.75 g/100 kcal, with carbohydrate providing from about 11 to about 16.5
g/100 kecal and lipids comprising from about 2.2 to about 4.4 g/100 kcal. Carbohydrate
sources may be any known or used in the art as suitable for nutritional compositions,
including but not limited to those disclosed herein. In an embodiment, sources of
carbohydrate for use in the growing-up milk may include, but are not limited to,

a
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maltodextrins, fructose, lactose, prebiotics, resistant starch, starch, and any combinations
thereof. In an embodiment, less than 10% of energy per serving of the growing-up milk
may be contributed from sugars selected from the group consisting of: white sugar
(glucose), brown sugar, corn syrup, corn syrup solids, high fructose corn syrup, mailt
syrup, maple syrup, liquid fructose, molasses, honey, anhydrous dextrose, and any
combinations thereof.

[00058] When vitamin A is present in the growing-up milk, it may be present in a range
of about 1 to about 150 mcg/serving. In another embodiment, vitamin A may be presentin
amounts ranging from about 57 to about 65 mcg/serving. Any source of vitamin A known
in the art to have nutritional uses, including, but not limited to those previously disclosed
for practicing the invention, may be suitable for use in the present composition. In an
embodiment, sources of vitamin A for use in the growing-up milk may include preformed
sources of vitamin A, such as retinyl acetate, retinyl palmitate, retinol and any
combinations thereof.

[00059] When Vitamin C is present in the growing-up milk, it may be present in the
range of about 0.1 to about 10 mg/serving. In another embodiment, vitamin C may be
present at the level of 5 mg/serving. Any source of vitamin C known in the art to have
nutritional uses, including, but not limited to those previously disclosed for practicing the
invention, may be suitable for use in the present composition. In an embodiment, sources
of vitamin C for use in the growing-up milk include L-ascorbic acid, sodium L-ascorbate,
calcium L-ascorbate, ascorbyl palmitate, and any combinations thereof.

[00060] When thiamin is present in the growing-up milk, it may be present in the range
of about 0.01 to about 0.5 mg/serving. In another embodiment, thiamin may be present in
the range of 0.05 to about 0.15 mg/serving. In yet another embodiment, thiamin may be in
the range of 0.08 to 0.10 mg/serving. Any source of thiamin known in the art to have
nutritional uses, including, but not limited to those previously disclosed for practicing the
invention, may be suitable for use in the present composition. In an embodiment, sources
of thiamin for use in the growing-up milk include thiamin hydrochloride, thiamin
mononitrate and any combinations thereof.

[00061] When riboflavin is present in the growing-up milk, it may be present in the
range of about 0.01 to about 0.5 mg/serving. In another embodiment, riboflavin may be
present in the range of 0.05 to about 0.15 mg/serving. In yet another embodiment,
riboflavin may be in the range of 0.08 to 0.10 mg/serving. Any source of riboflavin known
in the art to have nutritional uses, including, but not limited to those previously disclosed
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for practicing the invention, may be suitable for use in the present composition. In an
embodiment, sources of riboflavin for use in the growing-up milk include free riboflavin,
sodium riboflavin, riboflavin-5'phosphate, and any combinations thereof.
[00062] When vitamin Bs is present in the growing-up milk, it may be present in the
range of about 0.01 to about 0.5 mg/serving. In another embodiment, vitamin B¢ may be
present in the range of 0.05 to about 0.15 mg/serving. In yet another embodiment, the
level of vitamin Bs may be in the range of 0.08 to 0.10 mg/serving. Any source of vitamin
Bs known in the art to have nutritional uses, including, but not limited to those previously
disclosed for practicing the invention, may be suitable for use in the present composition.
In an embodiment, sources of vitamin Be for use in the growing-up milk include pyridoxine
hydrochloride, pyridoxine-5'-phosphate and any combinations thereof.
[00063] When folate is present in the growing-up milk, it may be present in the range of
5 to 50 mcg/serving. In another embodiment, the folate content may be 10 to 40
mcg/serving. In yet another embodiment, the folate content may be within the range of 20
to 35 mcg/serving. Any source of folate known in the art to have nutritional uses,
including, but not limited to those previously disclosed for practicing the invention, may be
suitable for use in the present composition. In an embodiment, the source of folate for use
in the growing-up milk is folic acid.
[00064] When vitamin D is present in the growing-up milk, it may be present in the
range of 0.1 to about 2 mcg/serving. In yet another embodiment, the vitamin D content of
the growing-up milk may be 0.5 to 1 mcg/serving. Any source of vitamin D known in the
art to have nutritional uses, including, but not limited to those previously disclosed for
practicing the present invention, may be suitable for use in the present composition. In an
embodiment, sources of vitamin D for use in the growing-up milk include cholecalciferol,
ergocalciferol and any combinations thereof.
[00065] When calcium is present in the growing-up milk, total calcium may be present
in the range of about 165 to about 300 mg/ serving. In another embodiment, the level of
total calcium in the growing-up milk may be provided in the range of about 180 to 250
mg/serving. Any source of calcium known in the art to have nutritional uses, including, but
not limited to those previously disclosed for practicing the present invention, may be
suitable for use in the present composition.
[00066] When iron is provided in the growing-up milk, it may be present in the range of
0.1 to 2.2 mg/serving. In another embodiment, iron may be present in the range of 0.5 to
1.8 mg/serving. In yet another embodiment, the level of iron provided in the growing-up
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milk may be in the range of 1.0 to 1.4 mg/serving. Any source of iron known in the art to
have nutritional uses, including, but not limited to those previously disclosed for practicing
the present invention, may be suitable for use in the present composition. In an
embodiment, sources of iron for use in the growing-up milk include ferrous sulfate, ferrous
fumarate, and any combinations thereof.
[00067] When zinc is provided in the growing-up milk, it may be present in the range of
0.2 to 1.5 mg/serving. In another embodiment, zinc may be present in the range of 0.5 to
1.0 mg/serving. Any source of zinc known in the art to have nutritional uses, including, but
not limited to those previously disclosed for practicing the present invention, may be
suitable for use in the present composition. In an embodiment, zinc is provided as zinc
suifate.
[00068] When iodine is present in the growing-up milk, it may be present in the range of
0.2 to 41 mecg/serving. In another embodiment, iodine may be present in the range of 5 to
15 mcg/serving. Any source of iodine known in the art to have nutritional uses, including,
but not limited to those previously disclosed for practicing the present invention, may be
suitable for use in the present composition. In an embodiment, sources of iodine for use
with the growing-up milk include sodium iodide, potassium iodide and any combinations
thereof.
[00069] In another embodiment wherein the inventive composition is a growing-up milk
formulated for children between the ages of 1 to 6 years, vitamins and minerals may be
added in varying amounts and ranges based on a per-serving basis. In an embodiment,
one serving of the growing-up milk may contain from about 15% to about 50% of the
Estimated Average Requirement (EAR) for children between the ages of 1 and 6 years for
the following nutrients: vitamin E, vitamin K, niacin, pantothenic acid, vitamin B2, biotin,
choline, potassium, magnesium, phosphorus, chloride, copper, selenium, fluoride, and any
combinations thereof. In an embodiment, one serving of the growing-up milk may contain
from about 20% to about 30% of the EAR for children between the ages of 1 and 6 years
for the following nutrients: vitamin E, vitamin K, niacin, pantothenic acid, vitamin Bz,
biotin, choline, potassium, magnesium, phosphorus, chloride, copper, selenium, fluoride,
and any combinations thereof. Any known sources of these nutrients having nutritional
uses, including, but not limited to those disclosed herein may be suitable for use in the
composition.
[00070] The composition of the invention may optionally contain other substances that
may have a beneficial effect on the host such as lactoferrin, nucleotides, nucleosides,
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immunoglobulins, CMP equivalents (cytidine 5-monophosphate, free acid), UMP
equivalents (uridine 5'-monophosphate, disodium salt), AMP equivalents (adenosine 5'-
monophosphate, free acid), GMP equivalents (guanosine 5-monophosphate, disodium
salt), and combinations thereof.
[00071] In one embodiment of the invention, the nutritional composition may contain
one or more probiotics. The term “probiotic’ means a microorganism that exerts beneficial
effects on the health of the host. Any probiotic known in the art may be acceptable in this
embodiment provided it achieves the intended result. In a particular embodiment, the
probiotic may be selected from Lactobacillus species, Lactobacillus rhamnosus GG,
Bifidobacterium species, Bifidobacterium longum, and Bifidobacterium animalis subsp.
lactis BB-12.
[00072] If included in the composition, the amount of the probiotic may vary from about
10* to about 10™ colony forming units (cfu) per kg body weight per day. In another
embodiment, the amount of the probiotic may vary from about 10° to about 10° cfu per kg
body weight per day. In yet another embodiment, the amount of the probiotic may be at
least about 10° cfu per kg body weight per day.
[00073] In an embodiment, the probiotic(s) may be viable or non-viable. As used
herein, the term “viable”, refers to live microorganisms. The term “non-viable” or “non-
viable probiotic” means non-living probiotic microorganisms, their cellular components and
metabolites thereof. Such non-viable probiotics may have been heat-killed or otherwise
inactivated but retain the ability to favorably influence the health of the host. The
probiotics useful in the present invention may be naturally-occurring, synthetic or
developed through the genetic manipulation of organisms, whether such new source is
now known or later developed.
[00074] In another embodiment of the invention, the nutritional composition may contain
one or more prebiotics. The term “prebiotic” as used herein refers to indigestible food
ingredients which exert health benefits upon the host. Such health benefits may include,
but are not limited to, selective stimulation of the growth and/or activity of one or a limited
number of beneficial gut bacteria, stimulation of the growth and/or activity of ingested
probiotic microorganisms, selective reduction in gut pathogens, and favorable influence on
gut short chain fatty acid profile. ~ Any prebiotic known in the art will be acceptable in this
embodiment provided it achieves the desired result. Such prebiotics may be naturally-
occurring, synthetic, or developed through the genetic manipulation of organisms and/or

plants, whether such new source is now known or developed later. Prebiotics useful in
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the present invention may include oligosaccharides, polysaccharides, and other prebiotics
that contain fructose, xylose, soya, galactose, glucose and mannose. More specifically,
prebiotics useful in the present invention may include lactulose, lactosucrose, raffinose,
gluco-oligosaccharide, inulin, polydextrose, polydextrose powder, galacto-oligosaccharide,
galacto-oligosaccharide syrup, fructo-oligosaccharide, isomalto-oligosaccharide, soybean
oligosaccharides, lactosucrose, xylo-oligosacchairde, chito-oligosaccharide, manno-
oligosaccharide, aribino-oligosaccharide, siallyl-oligosaccharide, fuco-oligosaccharide,
and gentio-oligosaccharides.
[00075] In an embodiment, the total amount of prebiotics present in the nutritional
composition may be from about 1.0 g/L to about 10.0 g/L of the composition. In another
embodiment, the total amount of prebiotics present in the nutritional composition may be
from about 2.0 g/L and about 8.0 g/L of the composition. In yet another embodiment, the
total amount of prebiotics present in the nutritional composition may be about 4.0 g/L of
the composition.
[00076] If galacto-oligosaccharide is used as a prebiotic, the amount of galacto-
oligosaccharide in the nutritional composition may, in an embodiment, be within the range
of from about 1.0 g/L to about 4.0 g/L. In another embodiment, the amount of galacto-
oligosaccharide in the nutritional composition may be about 2.0 g/L. In yet another
embodiment, the amount of galacto-oligosaccharide in the nutritional composition may be
about 4.0 g/L. If polydextrose is used as a prebiotic, the amount of polydextrose in the
nutritional composition may, in an embodiment, be within the range of from about 1.0 g/L
to about 4.0 g/L. In another embodiment, the amount of polydextrose in the nutritional
composition may be about 2.0 g/L. In a particular embodiment, galacto-oligosaccharide
and polydextrose are supplemented into the nutritional composition in a total amount of
about 4.0 g/L. In this embodiment, the amount of galacto-oligosaccharide may be about
2.0 g/L and the amount of polydextrose may be about 2.0 g/L.
[00077] If galacto-oligosaccharide is used as a prebiotic, the amount of galacto-
oligosaccharide in the nutritional composition may, in an embodiment, be from about 0.1
mg/100 Kcal to about 1.0 mg/100 Kcal. In another embodiment, the amount of galacto-
oligosaccharide in the nutritional composition may be from about 0.1 mg/100 Kcal to about
0.5 mg/100 Kcal. In yet another embodiment, the amount of galacto-oligosaccharide in
the nutritional composition may be about 0.6 mg/100 Kcal. If polydextrose is used as a
prebiotic, the amount of polydextrose in the nutritional composition may, in an
embodiment, be within the range of from about 0.1 mg/100 Kcal to about 0.5 mg/100 Kcal.
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In another embodiment, the amount of polydextrose may be about 0.3 mg/100 Kcal. In a
particular embodiment, galacto-oligosaccharide and polydextrose are supplemented into
the nutritional composition in a total amount of about 0.6 mg/100 Kcal. In this
embodiment, the amount of galacto-oligosaccharide may be about 0.3 mg/100 Kcal and
the amount of polydextrose may be about 0.3 mg/100 Kcal.
[00078] In yet another embodiment of the present invention, the formulation may
contain other active agents such as long chain polyunsaturated fatty acids (LCPUFAs).
Suitable LCPUFAs include, but are not limited to, a-linoleic acid, y-linoleic acid, linoleic
acid, linolenic acid, eicosapentanoic acid (EPA), arachidonic acid (ARA) and/or
docosahexaenoic acid (DHA). In an embodiment, the nutritional composition is
supplemented with DHA. In another embodiment, the nutritional composition is
supplemented with ARA. In yet another embodiment, the nutritional composition is
supplemented with both DHA and ARA.
[00079] In one embodiment, the nutritional composition is supplemented with both DHA
and ARA. In this embodiment, the weight ratio of ARA:DHA may be from about 1:3 to
about 9:1. In one embodiment of the present invention, this ratio is from about 1:2 to
about 4:1. In yet another embodiment, the ratio is from about 2:3 to about 2:1. In one
particular embodiment the ratio is about 2:1. In another particular embodiment of the
invention, the ratio is about 1:1.5. In other embodiments, the ratio is about 1:1.3. In still
other embodiments, the ratio is about 1:1.9. In a particular embodiment, the ratio is about
1.5:1. In a further embodiment, the ratio is about 1.47:1.
[00080] In certain embodiments of the invention, the level of DHA is in the range of
about 0.0% and 1.00% of fatty acids, by weight. The level of DHA may be about 0.32% by
weight. In some embodiments, the level of DHA may be about 0.33% by weight. In
another embodiment, the level of DHA may be about 0.64% by weight. In another
embodiment, the level of DHA may be about 0.67% by weight. In yet another
embodiment, the level of DHA may be about 0.96% by weight. In a further embodiment,
the level of DHA may be about 1.00% by weight.
[00081] If included, the amount of DHA in an embodiment of the present invention is
typically from about 3 mg per kg of body weight per day to about 150 mg per kg of body
weight per day. In one embodiment of the invention, the amount is from about 6 mg per
kg of body weight per day to about 100 mg per kg of body weight per day. In another
embodiment the amount is from about 10 mg per kg of body weight per day to about 60
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mg per kg of body weight per day. In yet another embodiment the amount is from about
15 mg per kg of body weight per day to about 30 mg per kg of body weight per day.
[00082] If included, the amount of DHA in the nutritional composition may vary from
about 5 mg/100 kcal to about 80 mg/100 kcal. In one embodiment of the present
invention, DHA varies from about 10 mg/100 kcal to about 50 mg/100 kcal; and in another
embodiment, from about 15 mg/100 kcal to about 20 mg/100 kcal. In a particular
embodiment of the present invention, the amount of DHA is about 17 mg/100 kcal.
[00083] In embodiments of the invention, the level of ARA is in the range of 0.0% and
0.67% of fatty acids, by weight. In another embodiment, the level of ARA may be about
0.67% by weight. In another embodiment, the level of ARA may be about 0.5% by weight.
In yet another embodiment, the level of DHA may be in the range of about 0.47% and
0.48% by weight.
[00084] If included, the amount of ARA in an embodiment of the present invention is
typically from about 5 mg per kg of body weight per day to about 150 mg per kg of body
weight per day. In one embodiment of this invention, the amount varies from about 10 mg
per kg of body weight per day to about 120 mg per kg of body weight per day. In another
embodiment, the amount varies from about 15 mg per kg of body weight per day to about
90 mg per kg of body weight per day. In yet another embodiment, the amount varies from
about 20 mg per kg of body weight per day to about 80 mg per kg of body weight per day.
[00085] If included, the amount of ARA in the nutritional composition may vary from
about 10 mg/100 kcal to about 100 mg/100 kcal. In one embodiment of the present
invention, the amount of ARA varies from about 15 mg/100 kcal to about 70 mg/100 kcal.
In another embodiment, the amount of ARA varies from about 20 mg/100 kcal to about 40
mg/100 kcal. In a particular embodiment of the present invention, the amount of ARA is
about 25 mg/100 kcal.
[00086] If included, the nutritional composition may be supplemented with oils
containing DHA and ARA using standard techniques known in the art. For example, DHA
and ARA may be added to the formula by replacing an equivalent amount of an oil, such
as high oleic sunflower oil, normally present in the formula. As another example, the oils
containing DHA and ARA may be added to the formula by replacing an equivalent amount
of the rest of the overall fat blend normally present in the formula without DHA and ARA.
[00087] If utilized, the source of DHA and ARA may be any source known in the art
such as marine oil, fish oil, single cell oil, egg yolk lipid, and brain lipid. In some
embodiments, the DHA and ARA are sourced from the single cell Martek oil, DHASCO®,
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or variations thereof. The DHA and ARA can be in natural form, provided that the
remainder of the LCPUFA source does not result in any substantial deleterious effect on
the infant. Alternatively, the DHA and ARA can be used in refined form.
[00088] In an embodiment of the present invention, sources of DHA and ARA are single
cell oils as taught in U.S. Pat. Nos. 5,374,567; 5,550,156; and 5,397,591, the disclosures
of which are incorporated herein in their entirety by reference. However, the present
invention is not limited to only such oils.
[00089] In one embodiment, a LCPUFA source which contains EPA is used in the
nutritional composition. In another embodiment, a LCPUFA source which is substantially
free of EPA is used in the nutritional composition. For example, in one embodiment of the
present invention, the nutritional composition contains less than about 16 mg EPA/100
kcal. In another embodiment, the nutritional composition contains less than about 10 mg
EPA/100 kecal. In yet another embodiment, the nutritional composition contains less than
about 5 mg EPA/100 kcal. Another embodiment of the invention includes a nutritional
composition that is free of even trace amounts of EPA.
[00090] The nutritional composition of the invention also may contain emulsifiers.
Examples of suitable emulsifiers include, but are not limited to, lecithin (e.g., from egg or
soy), and/or mono- and di-glycerides and mixtures thereof. Other emulsifiers are readily
apparent to the skilled artisan and selection of suitable emulsifier(s) will depend, in part,
upon the formulation and final product.
[00091] The nutritional composition of the invention may optionally contain one or more
stabilizers. Suitable stabilizers for use in the nutritional composition of the present
invention, include, but are not limited to, gum Arabic, gum ghatti, gum karaya, gum
tragacanth, agar, furcellaran, guar gum, gellan gum, locust bean gum, pectin, low
methoxyl pectin, gelatin, microcrystalline cellulose, CMC (sodium carboxymethylcellulose),
methylcellulose hydroxypropy! methylcellulose, hydroxypropy! cellulose, DATEM (diactyl
tartaric acid esters of mono- and di-glycerides), dextran, carrageenans, and mixtures
thereof.
[00092] The nutritional composition of the present invention may optionally include one
or more preservatives that may also be added to extend product shelf life. Suitable
preservatives include, but are not limited to, potassium sorbate, sodium sorbate,
potassium benzoate, sodium benzoate, calcium disodium EDTA, and mixtures thereof.
[00093] The nutritional composition of the present invention may optionally include one
or more of the following flavoring agents, including but not limited to, flavored extracts,
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volatile oils, cocoa or chocolate flavorings, vanilla or vanilla extract, peanut butter
flavoring, honey, cookie crumbs or any commercially available flavoring. Further non-
limiting examples of flavoring agents useful in the nutritional composition of the present
invention include, but are not limited to, pure anise extract, imitation banan extract,
imitation cherry extract, chocolate extract, pure lemon extract, pure orange extract, pure
peppermint extract, imitation pineapple extract, imitation rum extract, imitation strawberry
extract; or volatile oils, such as balm oil, bay oil, bergamot oil, cedarwood oil, cherry oil,
cinnamon oil, clove oil, or peppermint oil; butterscotch, toffee, and mixtures thereof. The
amounts of flavoring agent can vary greatly depending upon the flavoring agent used.
The type and amount of flavoring agent used can be selected as is known in the art.
[00094] In a particular embodiment of the invention, the level of TGF-B in the inventive
composition is from about 0.0150 (pg/ug) ppm to about 0.1000 (pg/ug) ppm. In another
embodiment, the level of TGF-B in the inventive composition is from about 0.0225 (pg/ug)
ppm to about 0.0750 (pg/ug) ppm. In yet another embodiment, the level of TGF-8 in the
inventive composition is from about 0.0300 (pg/ug) ppm to about 0.0600 (pg/ug) ppm. In
a particular embodiment, the level of TGF-B in the inventive composition is about 0.0340
(pg/ug) ppm.
[00095] In a particular embodiment of the invention, the level of TGF-$ in the inventive
composition is from about 2500 pg/mL to about 10,000 pg/mL composition. In another
embodiment, the level of TGF-B in the inventive composition is from about 3000 pg/mL to
about 8000 pg/mL. In yet another embodiment, the level of TGF-B in the inventive
composition is from about 4000 pg/mL to about 6000 pg/mL. In a particular embodiment,
the level of TGF-B in the inventive composition is about 5000 pg/mL.
[00096] In an embodiment, the level of TGF-B1 in the inventive composition is from
about 0.0001 (pg/ug) ppm to about 0.0075 (pg/ug) ppm. In another embodiment, the level
of TGF-B1 in the inventive composition is from about 0.0010 (pg/ug) ppm to about 0.0050
(pg/ug) ppm. In yet another embodiment, the level of TGF-B1 in the inventive composition
is from about 0.0020 (pg/ug) ppm to about 0.0035 (pg/pg) ppm. In still another
embodiment, the level of TGF-B1 in the inventive composition is about 0.0030 (pg/ug)
ppm.
[00097] In an embodiment, the level of TGF-B2 in the inventive composition is from
about 0.0150 (pg/ug) ppm to about 0.0750 (pg/ug) ppm. In another embodiment, the level
of TGF-B2 in the inventive composition is from about 0.0250 (pg/pg) ppm to about 0.0500
(pg/ug) ppm. In yet another embodiment, the level of TGF-B2 in the inventive composition



Pot assium ng Chloride, ng Selenium Mg Pol ydextrose
Gal acto-ol i gosacchar de . AMP Equival ents, ng, CWP Equivalents. ng dyl1lP
Eoui val ents, ng UWP Equival ents. ma

WO 2010/048474 PCT/US2009/061783

24
is from about 0.0300 (pg/ug) ppm to about 0.0400 (pg/wg) ppm. In still another
embodiment, the level of TGF-B2 in the inventive composition is about 0.0320 (pg/ug)
ppm.
[00098] In an embodiment, the ratio of TGF-B1:TGF-B2 in the inventive composition is
in the range of about 1:1 to about 1:20. In another embodiment, the ratio of TGF-B1:TGF-
B2 in the inventive composition is in the range of about 1:5 to about 1:15. In still another
embodiment, the ratio of TGF-B1:TGF-B2 in the inventive composition is in the range of
about 1:8 to about 1:13. In a particular embodiment, the ratio of TGF-B1:TGF-B2 in the
inventive composition is about 1:11.
[00099] In an embodiment, the bioactivity of TGF-B within the inventive composition is
from about 500 ng Eq/100 kcal to about 5000 ng Eg/100 kcal. In another embodiment, the
bioactivity of TGF-B within the inventive composition is from about 750 ng Eq/100 kcal to
about 3000 ng Eq/100 kcal. In yet another embodiment, the bioactivity of TGF-B within
the inventive composition is from about 800 ng Eq/100 kcal to about 2500 ng Eq/100 kcal.
In one embodiment, the bioactivity is about 860 ng Eq/100 kcal. In another embodiment,
the bioactivity is about 1700 ng Eq/100 kcal. In another embodiment, the bioactivity is
about 1200 ng Eg/100 kcal.
[000100] Alternatively, the bioactivity of TGF-B in the inventive composition can be
defined in terms of ICs in @ HT-2 cell growth inhibition assay. In an embodiment, the
bioactivity of the composition comprises an ICs, from about 1.1 mg/ml to about 5.0 mg/ml.
In another embodiment, the bioactivity of the composition comprises an 1Cso from about
1.2 mg/ml to about 3.0 mg/ml. In yet another embodiment, the bioactivity of the
composition comprises an ICso from about 1.3 mg/ml to about 3.0 mg/ml. In still another
embodiment, the bioactivity of the composition comprises an ICso from about 1.3 mg/ml to
about 2.0 mg/ml. In an embodiment, the bioactivity of the composition comprises an 1Cso
of about 1.5 mg/ml.
[000101] The following examples describe various embodiments of the present
invention. Other embodiments within the scope of the claims herein will be apparent to
one skilled in the art from consideration of the specification or practice of the invention as
disclosed herein. It is intended that the specification, together with the examples, be
considered to be exemplary only, with the scope and spirit of the invention being indicated
by the claims which follow the examples. In the examples, all percentages are given on a
weight basis unless otherwise indicated.
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Example 1
[000102] This example illustrates an embodiment of the method of the invention. In this
example, the ingredients set forth in Table 3 were intermixed.

Table 3. Nutritional Product Ingredients

- Ingredient ~ Kgs per10,000L |
Whey Protein Concentrate, 35% Protein, Super 198.360
Sack
Fat Blend, Bulk (palm olein oil, coconut oil, soy 340.059
oil, and high oleic sunflower oil)

Non-Fat Dry Milk, Medium-Heat, Spray Dried 199.240
Lactose 550.000
Single Cell Arachidonic Acid Oil and 9.365
Docosahexanoic Qil Blend

Potassium Citrate 7.797
Mono- and Diglycerides - 7.233
Dry Vitamin Premix 3.959 |
Lecinithin Concentrate 3.694
Calcium Carbonate 3.680
Carrageenan 2.826
Calcium Chioride, Dihydrate 2.650
Sodium Chloride 1.230
Choline Chloride 1.018
Calcium Phosphate, Tribasic, Ultrafine 0.879
Nucleotide Premix 0.696
Ferrous Sulfate, Heptahydrate 0.693
Sodium Citrate, Dihydrate, Granular 0.455
Premix of Vitamins A, D, E, & K 0.324
Trace/Ultratrace Mineral Premix 0.304
Water, Defluoridated 8.984.838

[000103] The mixture was then subjected to direct steam injection at 73°C for 15 to 30
seconds. Afterward, the mixture was homogenized at 55°C to 65°C for 5 to 15 seconds.
Finally, the mixture was retorted at 141°C to 145°C for 3 to 5 seconds. The mixture was
then aseptically packaged and sealed.

Example 2
[000104] This example illustrates an embodiment of a powdered infant formula of the
present invention.



WO 2010/048474

26
Table 4. Ingredients

PCT/US2009/061783

Ingredient Amount per 100 kg
Lactose, Grind A 35.119kg
Palm Olein Qil 12.264 kg |
Coconut Qil 5.451 kg
Soy Qil 5.451 kg
High Oleic Sunflower Qil 4.088 kg
Non-Fat Dry Milk, Medium-Heat, Spray Dried 14.667 kg
Whey Protein Concentrate, 35% Protein, Super 14.667 kg
Sack
Galacto-Oligosaccharide Syrup (77% solids, 3.477 kg
44% fiber)
Polydextrose Power (96% total solids, 96% 1.770 kg
carbohydrate, 86% fiber) -
Calcium Gluconate, Monohydrate 1.606 kg
Single Cell Arachidonic Acid Oil 0.347 kg
Single Cell Docosahexaenoic Acid Qil 0.238 kg
Choline Bitartrate 0.228 kg
Potassium Chloride 0.198 kg
Sodium Chiloride 24.780 g
Magnesium Oxide, Light 22.790 g
L-Carnitine 9.910 g
Ascorbic Acid 156.687 g
Inositol 39.887 g
Corn Syrup Solids 35.478 g
Taurine 33.876 g
Dry vitamin E Tocopheryl Acetate, 50% 25.279 g
Vitamin A Palmitate, Dry Beadlets, CW 7.871¢g
Dispersible, 250
Niacinamide 6.475 g
Vitamin K1 Dry Phytonadione USP Powder, 1% 5.454 g
Calcium Pantothenate 3.299 ¢
Vitamin B4z, 0.1% in starch 2122 g
Biotin Trituration, 1% 1.608 g
Vitamin D3 Powder 0.969 g
Riboflavin 0.755 g
Thiamine Hydrochloride 0.601 g
Pyridoxine Hydrochloride 0.518 g
Folic Acid 0.122 g
Corn Syrup Solids 192.187 ¢
Ferrous Sulfate, Heptahydrate 49.600 g
Ascorbic Acid 6.213 g
Malto-Dextrin 146.096 g
_Cytidine 5'-Monohposphate, Free Acid - 11.604 g |
Uridine 5'-Monophosphate, Disodium Salt 3.419¢
Adenosine 5-Monophosphate, Free Acid 27119
Guanosine 5'-Monophosphate, Disodium Salt 2170 g
Lactose, Grind A 138.017 g

Zinc Sulfate, Monohydrate

16.422 g
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Corn Syrup Solids 3.616 g
Sodium Selenite, Anhydrous 0.018 g
Cupric Sulfate, Powder (CuSO45H,0) 1.688 g
Manganese Sulfate, Monohydrate 0.239 g
Table 5. Proximate Analysis
Grams per 100g | Grams per 100 Caloric
mL at Normal Distribution
Dilution

Protein 10.84 1.47 8.50

Fat 28.57 3.89 50.67
Carbohydrate 54.87 7.46 40.83

Ash 2.70 0.37

Moisture 3.02 89.9

Calories 508 69.1

Table 6. Nutrients

Nutrient Quantities per 100 Calories
Calories 100
Protein, g 2.1
Fat, g 5.6
Carbohydrates, g 10.6
Ash, g 0.6
Water, mL (normal dilution) 133
Linoleic Acid, mg 900
a-Linolenic Acid, mg 85
Arachidonic Acid, mg 25
Docosahexaenoic Acid, mg 17
Vitamin A, 1U 300
Vitamin D, IU 60
Vitamin E, U 2
Vitamin K, mcg 8
Thiamin, meg 80
Riboflavin, mcg 140
Vitamin Bs, mcg 60
Vitamin B2, mcg 0.3
Niacin, mcg 1000
Folic Acid, mcg 16 |
Pantothenic Acid, mcg 500
Biotin, mcg 3
Vitamin C, mg 12
Choline, mg 24
Inositol, mg 6
Taurine, mg 6
Carnitine, mg 2
Calcium, mg 78
Phosphorus, mg ] 43
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Magnesium, mg 8
Iron, mg 1.8
Zinc, mg 1
Manganese, mcg 15
Copper, mcg 75
lodine, mcg o 10
Sodium, mg 27
Potassium, mg 108
Chloride, mg 63
Selenium, mcg 2.8
Polydexirose 0.3
Galacto-oligosaccharide o 0.3
AMP Equivalents, mg 0.5
CMP Equivalents, mg 2.5
GMP Equivalents, mg B 0.3
UMP Equivalents, mg 0.9
Nucleotide Equivalents, mg 4.2

[000105] To prepare 1 liter of product at standard dilution (20 kcal/fl. 0z.), 136 grams of
powder was mixed with 895.2 grams of water. To prepare 1 quart of product at standard
dilution, 128.7 grams of powder was mixed with 847.2 grams water.
[000106] Upon reconstitution, the infant formula described in this example contains
approximately 2 g/L of galacto-oligosaccharide and 2 g/L of polydextrose. The infant
formula has an ARA level of 25 mg/100 kcal. The formula contains 5.6 g fat/100 kcal, to
achieve a fat content which is similar to human milk. The formula additionally has a low
buffer strength.
[000107] All pH adjustments with regard to this infant formula were made with solutions
of potassium hydroxide. The specific gravity of the formula is 1.03117.

Example 3
[000108] This example illustrates another embodiment of a powdered infant formula of

the present invention.

Table 7. Ingredients

Ingredient Amount per 100 kg

Lactose, Grind A 34.277 kg
Palm Olein Qil 12.267 kg
Coconut Oil 5.452 kg
Soy Oil 5.452 kg |
High Oleic Sunflower Qil ~ 4.089kg
Non-Fat Dry Milk, Medium-Heat, Spray Dried 14.670 kg
Whey Protein Concentrate, 35% Protein, Super 14.670 kg
Sack

Galacto-Oligosaccharide Syrup (77% solids, 6.840 kg
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44% fiber)

Calcium Gluconate, Monohydrate 1.606 kg |
Single Cell Arachidonic Acid Oil 0.347 kg
Single Cell Docosahexaenoic Acid Oil 0.238 kg |
Choline Bitartrate 0.228 kg
Potassium Chloride 0.198 kg
Sodium Chloride 24.780 g
Magnesium Oxide, Light 22.794 g
L-Carnitine 9911¢g
Ascorbic Acid 146.436 g
Inositol 37.278 g
Corn Syrup Solids 33.159 g
Taurine 31.659 g
Dry vitamin E Tocopheryl Acetate, 50% 23.625 g
Vitamin A Palmitate, Dry Beadlets, CW 7.356 g
Dispersible, 250

Niacinamide 6.051 g
Vitamin K1 Dry Phytonadione USP Powder, 1% 5.097 g
Calcium Pantothenate 3.084 g
Vitamin B12, 0.1% in starch 1.983 ¢
Biotin Trituration, 1% 1.503 g |
Vitamin D3 Powder 0.906 g
Riboflavin 0.705 g
Thiamine Hydrochloride 0.561 g
Pyridoxine Hydrochloride 0.483 g
_Folic Acid 0.114 g
Corn Syrup Solids - 192.187 g
Ferrous Sulfate, Heptahydrate 49.600 g
Ascorbic Acid 6.213 g
Malto-Dextrin 146.096 g
Cytidine 5'-Monohposphate, Free Acid 11.604 g
Uridine 5'-Monophosphate, Disodium Salt 3.419 ¢
Adenosine 5'-Monophosphate, Free Acid 2.711 g
Guanosine 5'-Monophosphate, Disodium Salt 2.170 g |
Lactose, Grind A 138.017 g
Zinc Sulfate, Monohydrate 16.422 g
Corn Syrup Solids 3.616 g
Sodium Selenite, Anhydrous 0.018 ¢
Cupric Sulfate, Powder (CuSO4-5H,0) 1.688 g
Manganese Sulfate, Monohydrate 0.239 g
Table 8. Proximate Analysis

Grams per 100g | Grams per 100 Caloric
mL at Normal Distribution
Dilution

Protein 10.84 1.47 8.34

Fat 28.57 3.89 49.50
Carbohydrate 54.87 7.46 42.16
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Ash 2.70 0.37
Moisture 3.02 89.9
Calories 510 69.4

Table 9. Nutrients

Nutrient Quantities per 100 Calories
Calories 100
Protein, g 2.1
Fat, g 5.6
Carbohydrates, g 10.6
Ash, g 0.6
Water, mL (normal dilution) 133
Linoleic Acid, mg 900
o-Linolenic Acid, mg B - 85
Arachidonic Acid, mg 25
Docosahexaenoic Acid, mg 17
Vitamin A, iU 300
Vitamin D, 1U 60
Vitamin E, 1U 2
Vitamin K, mcg 8
Thiamin, mcg 80
Riboflavin, mcg 140
Vitamin Bs, mcg 60
Vitamin B2, mcg 0.3
Niacin, mcg 1000
Folic Acid, mcg 16
Pantothenic Acid, mcg 500
Biotin, mcg 3
Vitamin C, mg 12
Choline, mg 24
Inositol, mg 6
Taurine, mg 6
Carnitine, mg 2
Calcium, mg 78
Phosphorus, mg - 43
Magnesium, mg 8
Iron, mg 1.8
Zinc, mg 1
Manganese, mcg 15
Copper, mcg 75
lodine, mcg 10 |
Sodium,mg 27
Potassium, mg 108
Chloride, mg 63
Selenium, mcg 2.8
Galacto-oligosaccharide 0.6
AMP Equivalents, mg 0.5
CMP Equivalents, mg 2.5




[ 000105] To prepare 1 liter of product at standard dilution (20 kcal/

0z.), 136 grans of powder was m xed with 895.2 grans of water. To prepare 1
guart of product at standard dilution, 128.7 grans of powder was m xed with
847.2 grans water. [000106] Upon reconstitution, the infant formula

descri bed W 2H/846kanpl e contains approximately 2 al BfT/US2009/061783

gal act o-ol i gosaccharide and 2 gl of polydextrose. The infant formula has an
ARA | evel of 25 ng/ 100 kcal. The formula contains 5.6 9 fat/100 kcal, to
achieve a fat content which is simlar to human ml k. The formul a
additionally has a | ow buffer strength. [000107] Al pH adjustnents with
regard to this infant fornula were nmatle with sol uti ons of potassium

hydr oxi d GMFE@UR/%%H fi’ng gravit ty f t'nLel for nu! a | s 1. Od:Ld.‘g. Exanpl e 3

[ 000108] P EEivaltRse fFHustratesanother enbodiment —of g |powder ed i nf ant

formul a fud &)Id E‘ﬁﬁﬁé\énth'ﬁﬁ&”“ on| Table 7. Tngredi—em—sjg\!) 2010/ 048474
PCT/ US200697/ 0617

[000109] To prepare 1 liter of product at standard dilution (20 kcal/fl. 0z.), 136 grams of
powder was mixed with 895.2 grams of water. To prepare 1 quart of product at standard
dilution, 128.7 grams of powder was mixed with 847.2 grams water.
[000110] Upon reconstitution, the infant formula described in this example contains
approximately 4 g/L of galacto-oligosaccharide and has an ARA level of 25 mg/100 kcal.
The formula contains 5.6 g fat/100 kcal, to achieve a fat content which is similar to human
milk. The formula additionally has a low buffer strength.
[000111] All pH adjustments with regard to this infant formula were made with solutions
of potassium hydroxide. The specific gravity of the formula is 1.03117.

Example 4
[000112] Figure 2 illustrates a comparison of standard processing to the inventive
process and its effect on TGF-B bioactivity. The inventive process is indicated in the
figure by the term "NP", meaning new process. The standard process is indicated in the
figure by the term "OP", meaning old process. The relative bioactivity of the sample using
standard processing techniques was about 7000. The relative bioactivity of the sample
using the inventive method was about 36,000. As can be seen, this is an increase in
bioactivity of TGF-B of about 414%. In addition, the bioactivity of the sample using the
inventive process was almost equivalent to the bioactivity elicited by 100 pg/ml of
recombinant human TGF-83.
[000113] The method of the experiment illustrated in Figure 2 was a bioassay of alkaline
phosphatase. TGF- is known to induce immune signaling pathways in cells which can be
measured by secretory Alkaline phosphatase. Suppresion of TGF-B activity using an
inhibitor thereby reduces the secretory alkaline phophatase and its activity. This shows
that the activity observed is specific to TGF-B. As shown in Figure 2, the "+" symbol
represents the inhibitor. The use of inhibitor in all the active samples show that the activity
is TGF-B-specific.
[000114] All references cited in this specification, including without limitation, all papers,
publications, patents, patent applications, presentations, texts, reports, manuscripts,
brochures, books, internet postings, journal articles, periodicals, and the like, are hereby
incorporated by reference into this specification in their entireties. The discussion of the
references herein is intended merely to summarize the assertions made by their authors
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and no admission is made that any reference constitutes prior art. Applicants reserve the
right to challenge the accuracy and pertinence of the cited references.

[000115] Although preferred embodiments of the invention have been described using
specific terms, devices, and methods, such description is for illustrative purposes only.
The words used are words of description rather than of limitation. It is to be understood
that changes and variations may be made by those of ordinary skill in the art without
departing from the spirit or the scope of the present invention, which is set forth in the
following claims. In addition, it should be understood that aspects of the various
embodiments may be interchanged both in whole or in part. For example, while methods
for the production of a commercially sterile liquid nutritional supplement made according to
those methods have been exemplified, other uses are contemplated. Therefore, the spirit
and scope of the appended claims should not be limited to the description of the preferred
versions contained therein.
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undenatured whey protein nitrogen level of at least 6.0 mg/g.
8. The method according to claim 1, wherein the protein ingredient comprises a

casein source and a whey protein source.

9. The method according to claim 1, wherein step (c) is conducted at a pressure
of3000 psi(~24132 kPa) and a temperature in the range of 55°C to 65°C for 5 to 20
seconds.
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or nore protein ingredients that have been subjected to a heat | oad
conprising nmedi um heat or |ess, wherein a heat |oad conprising nedi um heat
is defined as exposure to a tenperature of 70C to 78C for 15 to 25 m nutes;
b. conbining the protein ingredients with one or nore additional conponents
of the liquid nutritional product to J orma slurry; c. subjecting the
slurry to a pressure of from 2500 per square inch (psi) (-17247kPa) to 3500
psi (-24132kPa) at a tenperature of from55C to 65C for 5 to 20 seconds; d.
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The nethod ac&eplad AlYry btathadesired coiaiP®i n t he protein ingredi ent conprises
non-fat dry mlk. 4. The nethod according to claim3, wherein the non-fat
dry m |k has an undenatured whey protein nitrogen level of at least 1.5
ng/g. 5. The nmethod according to claim1l, wherein the protein ingredient
conprises a source of whey protein powder. 6. The nethod according to claim
5, wherein the source of whey protein powder is selected fromthe group
consi sting of sweet whey, dem neralized whey, whey protein concentrate,
whey protein isolate, and conbi nations thereof. 7. The nmethod according to
claimb5, wherein the whey protein powder has an undenatured whey protein
nitrogen level of at least 6.0 ng/g. 8. The nmethod according to claim1,
wherein the protein ingredient conprises a casein source and a whey protein
source. 9. The nethod according to claim1l, wherein step (c) is conducted
at a pressure of 3000 psi (-24132 kPa) and a tenperature in the range of 55C
to 65C for 5 to 20 seconds. 34 10. The nethod according to claim1,
wherein step (d) is conducted at a tenperature in the range of 141C to 145C
for 1.5 tol5 seconds, 11. The nethod according to claiml, additionally
conprising aseptically filling the cooled slurry into the desired
cont ai ner.



