WD 2010/ 048483PCT/ US2009/ 061794 1 DESCRI PTI ON NUTRI TI ONAL COWPOSI TION TO
PROMOTE HEALTHY DEVELOPMENT AND GROMH TECHNI CAL FI ELD [0001] This

di scl osurwonelmusesigeneral |y to the field of nutritionalPCrarspasiosi’ons. More
particularly, the disclosure relates to a nutritional conposition which
provi des inproved digestibility, as conpared to conventional conpositions.
BACKGROUND ART [0002]It is well-accepted that the devel opi ng i nfant
requires a source of calcium as part of a nutritionally conplete neal.
Human breast m |k provides sufficient jcalciumto provide nutritional

requi renents. However, it is often necessary to provide cal cium

suppl ement ation to nutrltlonal BESCREIRBIINuUsed as sol e source nutrition

thi s canty SR ARORAR G SRR ARG KEoN e R ATy SRV G a1

calciumsul fate, cal ciumchlori deNIxe/ROWTIgI trate, cal ci um phosphate,

cal cium D-saccharate, cal cium aspartate, calcium propionate, or

combi nations thereof. [0003]Wile generally sufficient for providing

bi oavalfﬁgkﬁq@&gmlﬁhe foregoi ng cal cium salts but when dissociated, the
car bohy f the foregoing calciumsalts are not believed to
have a [D@OES i ci alThisrdbilodure relfatasctenevdliycto thardidbé ofiesiritadiad con@Ogitibhs

additiqn, oth a resent reast. mlk are beljeved.to be
penet | kTR e dar SRR Boaterlt & PrliBRs ChinteliBatiicpisPethe. ouch
as trangfiesvaddigestmity, hacbRpakel @ dohEntichal RbRYyodtishgni ficant role in many
processes necessar for heal th and devel opnent, in infants and children, as
wel | aBASKGROUNBARILr e specifically, TGF-13 is the general nane for a
famly | ypept: . f I

regul at[gpyﬂgct i le?{tllg g@ﬁ aflﬁr equﬁgﬁe}%e%\ﬂea ﬁlrlgg% at'e lrsrﬁngrrr%%H adgal sof or ns

(t er mectaldBiml Qs’tpaﬂE@:al BrandallGeomPBte pleay. Hhmoan hrttast nh&smomd&srml titude
of procefﬁes i n.the devel pin .i.nfa{tt, child aﬁ f-IS is a 25-kDa
honodi METTEe R R8N REGPaY e pi OI'VGI‘I% Itdﬁé) EBTCHER n t he
I mrune t8Y$4A M dAdiuEY §{1§15meﬁrﬁ3|n|té/tﬂod ﬁo hiStrBXHaE 868 HodiNoSENfdd s $ofd bodr¥pes 1N
the intestinal nucosal 1 ncluding nphocytes, epithelial cells,

macr opHagasiondpindapieni oxder te pw1<¥€ethe desingg amaet|o§ calgiayg.r EMEICIAHY,

gtgci(r);) 8&&% 8@%@%@%%%5&%‘%%%%2?gfid(gds eocF:ﬁ Etcs anccfd(é)ltl hers. In
addi t i enlfaféFealcBirh shprrakendlcium hiren, dmﬂ@asipmdskahaamda]nnyn Dhgdadkaceemul ti pl e

aspects g{l i nf ant heal ]E'Sh and deve| op rrent 0006 Acco dingly, it would be
benef i R PSSPREGHUER 1‘I‘IﬁthP1?1PBW§I BYRLIPELIRRAT rB‘P ovi des a conbi nation of

nutri er[‘()gogl]em gnﬂﬂlﬂeclge%@ﬁaﬁw ﬁﬁﬁm@ﬁﬁi‘&r%ﬁodﬁ&'@é &Baﬁmatﬁ@@algﬁﬁﬂ\’tt'he €es peC| ally
in an infant. Included in the nutritional formula should be a cal ci um

sour ce forfigeingmadsiiaesnlisUnstivhemndisticintoai thatspebdwdeatermeitipeofidei ng

but f o1 1130, RN OREALILES TR Go SoMhL Alycli o RUTRN Wkl iR 5 SARALRL, Lohich o
conventi o cal cI um compounds, vant ageous]Ia a prebiotic e

Addi ti draddsirablehe nutritional formula should be vveI | tol erat ed in anl mal S,
especi gl human nts a houl d not produce or cau S gas,

abdoni fIQIIX%I. st entl 6@0?1 RIS ﬁgacts?mdtrsternﬁé%%uma@dtr@ew ety

[ 0007] Blei1gdhleMeial REtHY RSLMpirth §&i§DSFHrembt%n@é rfﬁﬁ@t@(ﬂlal'p?oﬁﬂlsegﬂ%ﬁcasnent tO a
nutritional conposition conprisi n% idor fat, protein source, a
sour ce todndfomgingapwtip Blojemsde (Fat'ed pﬂ@y atslgnflc@tvmlecm 1nABY pYeresses
docosahe DHA e. of I t I when

di ssocmatég%ghﬂrbg\c}{l leté a %er‘%l d’erct 3 1%?%%{%% %gt;ﬁq‘lr?%%ragb&% \Q@ulﬁ’g\%tl onality
whi | e doo05ldi ng Blpué m@écﬁhﬁallgratramu{m&ﬂmage@etaamdmé Sbr@SfaﬁﬁWﬁiﬂjyﬁe@tﬂdhﬁ

| actate, sulfate,  chl ate or. saccharate salt cium._in a

pr ef er B8 RGBRER pEMTLC %Ves%‘tt:l DEFORY TS PRI A C VMRS r@% FGT8BEALY ci um
gl ucon%gutatéu &@tﬁrﬁmrﬂa@tgaﬂﬁh{m&%edtt@m?ﬂ qiammﬁaqa}m@%@tysnﬁﬁt@nx of
cal cium gl uconate. In enbodi nents of the nutritional conposition of th

di scl osales intaheubdure of bfocssasp e andenelarhg infant, §hp1|deamlrﬁdtdt BGIFely & a of up
to abo 9 [ i_nme h l,erent al
ol ot gy ED S HoREaRLAP ok h ki BTRCAITE Blefiro bt RuBAUIE R WSHRRBTC L0 oo
2. 0% byimmlgshsystém asildi dybtemtlhﬂﬂy,emmilpmtaﬁ in tsét&rsmeﬂlc@pest irsthephesseiniadl

caI ciumis pLesent aﬁ a | evel of at t about. 1.0% The terns

" sour canpgosalinsiutiag %Pp%%cwt%suﬁmﬂa?ha § %I%%%"HP%?geéa%‘il attp@arﬂ%l@ ¥ a5 used
her ei n,wdPA0By &- &ﬂ%%w{t@@ﬁrs%acwbhfa@@ fepitMeRb (s'lell%ahi)robm&&'}aléb%légded to
t he nutrltlonal conposition. The term doés not include cal ciumwhich is
i nherent in other conponents of the nutritional conposition. [0008] The
di sclosure is also directed to a nutritional conposition conprising:
a. up to about 7 g/lOO kcal of a fat or I|p|d nor e preferably about 3 to
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c. about 5 to about 100 ng/ 100 kcal of a source of long chain

pol yunsaturated fatty acids which include DHA, nore preferably about 10 to
about 50 wgQ0004848a1 of a source of | ong chai n pol yunsatParatSe@fet7vy aci ds
whi ch include DHA; and d. up to about 2.5% by wei ght of a source of
suppl enent al cal ci um whi ch, when di ssoci ated, provides prebiotic
functionality while providing equival ent bioavailability as conpared to the
| actate, sulfate, chloride, citrate or saccharate salts of calcium In sone
enbodi ments, the nutritional conposition includes about 0.015 to about 0.1
(pa/ pg) ppm TGF-13, nore preferably about 0.0225 to about 0.075 (pg/pg) ppm
TGF-1 3. oste@bw]td nsteetlastsatterthersh dai avehtion, t el di is pirezut én hendinrleered to a

nutritio osifion ha roved di gestibili.t t he conposition

Conpr i <RIt a8 Y ShibleRpa ARALDR, dRF & Lo BeAl b kvl PRsRE Eha n

pol yunqatms]at ed Aadot&macy dswahiidake haelidne t6 pessahe xanationAdoein(BHAhichup t o

about 2.5%Db %ht of a calcium source which conprises at |east 20% of
B

cal ci urﬁT@Ylt‘iébﬂaEP ingtpn Gpritsisaty designed-tpgnegpgye hepkthr drv damryn N ©UT THE
| NVENTI Nt %@%9 éﬁtgent gﬁmaﬁa' iRl t[h]% B rtRhY PRV Eﬁ ol RNt
invention IS to provide novel nutrition conpositions that are easily

di gest ed]cipnovide phigbippehidas sdlficlzan biqatvatlab]nctbbmurpnzdwﬂ&jbaphgém(ﬁﬂeuglgc al
benefits. In. an enbodllne t, of the lgr esent %?ntl on ri il tional
conposiFPB HEs Mpe sEatar 1q gag milk,as C&“B%? %C°§’88P88na {258Uce of 1ong

chai n pehydisas, tgrataaﬂzah@égewuagﬂ Aprombabeffad! WdRiQEIEAAeXanQitoagi d ( DHA),
and a supplenental cal cium source which, when di ssociated, provides a

car bohy@farla shont he wallitalgraied n grimalsy ARRECisAl hyman mfaeta aud phanpeef nent s,
t he cal I Lcularly, the
corrpom@%ﬁ? d&;%lﬁgesgd&ﬁé %%%%bggﬁl%éi%&eff&%a%l%atﬂyg'E)Fd %out 7 g/ 100 kcal
of a f DISCLOSHURIE OIBI‘]H-IErIN\éENﬂ]I(Dl\about 3 to about 7 g/ 100 kcal of a fat
or |ipi to abo /100 f. a protej.n rce, m)re

o ef or d0PYThapou BRERE s gut e tpabtute in S5 p geliabelifhegl o8

about  ht@itdRALEo R theH a&ﬁ)pﬂiaag aOlhpia o T4, GErofeih QHErcE NRAbAiRObY MRS AL ur at ed
fatty acids which include DHA nore preferably about 10 to about 50 ng/ 100
kcal ~ ofchaispelyeesasnrated dadharls seligh mceds decesaherengicasidOWM chsquwes ude
DHA,; / 0 t of a
souy co br RS B RS O iy i a0 phBd AR farboRit: HEAAY

carbo hM@pmc&tqﬁuhauomgltpnﬂbﬂ@prwﬂmg etmmaiadnttcytlcmménmmnlebﬂay as

suppl enent al I m pref e |y, has, e al ent cal ailability as
conpar BRI s dFeRE. SLliftFalor R GPieo: S Ratd® PR SRR & Bal 1 of
cal ci uprefehfodCethSd HMeHO Uhe Bodkbu 3P bagifierehall cAtditdi Bghpisel edistun? 0% cal ci um
gluconate. [0011]1n some embodi ments, the nutritional conposition may be an
i nf ant glecomgle. Imeertﬁs}e@nﬂmdennnwtﬁ@qeé@mn soureteonsigbapdely PheplsBimnot nore
than 1%1% TRaLEs 9 V\%eﬁﬁ) djnGsto "tl‘i‘é nh{}hfi‘#}{ Qﬁlﬁ‘ﬂél@lon%?%% §3cloQuid, BITPOSI tion
inligqg or powdere Form t at Satisties the nutrie requi réenments of an
i nf ant doyrdeeif rsgpplemdmﬂ;zt]l daﬂthemherpraswmrat ailekel of nptthabbini 2.6% ISt wbeht. The

cont ent f an, i pfant f rmul a i t at ed b the f eder al ul ati ons, set
Cort h sathen gl e 6RE T Al o SRl B bR A TGHE! e attrona

Ma.CT 0N fdp@Bition\dttatldl &, of i @rdout 8109, BY RRIgHtNIhadilefthet &YBbSintdht@nhef f ort
to si rrul ate the nutritional and other properties of human breast ml k. The

t er m " yours o khpalementaeadrgmchiprefrean at adevs oflahleast abavddrd’ harseeakt. mor e
than 1 « » T ha ( » erm
" ehi | dzrﬂé%mg ?@r@gsf pgtgté %é?%?m% & sﬁg%%ﬁlaelb%al c\‘:;'tgcrl nstotﬁée %st years
and prilereinonedak asatmee. sohb&] A ﬂltmfoemmfmslaﬂt MECHT'Eya(hEd&d mhet natxenemhlt o]
preterminf ants :;[g{:el Vi nq%lel nf ant f ﬂsed her ei n, ége term"preterm
i nf ant LOTBPSHRe e} PED (Res RPEINC 1H¥na‘f‘i ChgS iHheIPRb 1985 t han 37 weeks
gestat|@&pohg&%ﬂfm@ngm&%%mmmﬁ, but need not, be nutritionall y
conplete. The skilled artisan wll recognize "nutri t| onal Iy conplete" to
vary ddBeedli ng ohhedmglesere J@fa1$<aféltf@ﬂted Fne nydiitignalmempesttion eeniwesing, age,
clinical conditi ] mis
bei ng appl i gd Iﬁgto g@@*ﬁ g’%% (lgf%ﬁ%f; FHC h% @O%Q@?gferébqg%ﬁﬂé%aﬁ&{t
nut riti7ogado kemtpﬁi&lfht ofthpfd t he present i nvent| on provides adequate ampunts

of all carbohydrates pi ds sential fatty acids, essenti al
am no aci ds? eontb {7 ah%tlﬁyg/égggﬁ |2 RHAGB SqETdsmOvs P%ﬁ@?ngyat%r lafos, and

ener gy d‘b@g%rgeg)of@ampgmteg{@whe As applied to nutrients, the term
"essential" refers to any nutrient which cannot be syntheS|zed by the body

in amounts sufficient for normal growh and to naintain health and which
therefore nust be supplied by the diet. The term"conditionally essential"”
as appI | ed to nutr| ents nmeans that the nutr| ent must be suppl | ed by the
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6 pal mstearin, palmkernel oil, wheat germoil; nmediumchain triglyceride
oils and enmul sions and esters of fatty acids; and any conbi nati ons thereof.
[ 0018] Bowvoeornd4k48pr ot ei n sources useful in practicing POE/USRC@9OML794
invention include, but are not limted to, mlk protein powlers, mlk
protein concentrates, mlk protein isolates, nonfat mlk solids, nonfat
mlk, nonfat dry mlk, whey protein, whey protein isolates, whey protein
concentrates, sweet whey, acid whey, casein, acid casein, caseinate (e.qg.
sodi um casei nate, sodi um cal ci um caseijnate, cal ci um casei nate) and any
conbi nati ons thereof. [0019]1n one enbodi nent, the proteins are provided as
i ntact prot ei ns. abautct tveaboshrih 6@ inrg MGk catl ln€ a pooteeiofiorar érgpn ovi ded as a

conbi nation of both.intac oteins a artially hydro roteins, with
- deor degihRhuad el S5dn Bhiben B THRs bokdbadhorh, A0dfi R Bt 59
enbodi Mg 00 kel dr0dcRirée FAUAE ChATRYD dDRurSdPRlags® it Bbadllé Which include DHA;

gl utam ne-cont ai ni ng peptides. [0020]In a particul ar enbodi nent of the

i nvent iad, the whey: casein ratio of the protein source is simlar to that
found in hugan b 1t Ko i j CONpPri ses
From about 0% & o Shaut H0% whey B orer o h ey R A B

pr ot ei wisoudiseociatyd crompides erébiotit Abwtiton208% whilalpootidBRleqasdems. [ 0021] I n

some enbodi nent,s of the inventiqn he suppl ement al., cal ci um source .in the
St ¢ O AR P Bk ahs thedacaly oh Tt R s SRR R R A ST natt | on
W th a gaheium $0U666 cifoabhettsf fHRMUIRIBED Bin fENEHS indhgd &faleat oloumto

| actate, calciumsulfate, calciumchloride, calciumcitrate, cal cium

phosphateut Bl @e(w PrERECHH apere nrafesahiinakeph 032@ to ahowi U Hmspidnat e, and
conbi ngtj.ore.pereof. In a particular enmbodi nent of the invention, the sole
suppl ement al” cal ci um source in the nutritional conposition conprises

cal ci unti0g0%iconat b y¢tG0R2h@remdbsimenttthenliscldsere ar dindvyett at ® noiigoyalof t he
suppl ement al ., cal.ci um sour ce, .suc cal ci um gl uconat e, .provi des

o1 Bbi o PR B AT TOBHY B SRRt oo bR ORI h8 oAS PRyt

Wi | e nabtah MG, 4 Soiee BOLAE chXid fiIfuRiataritc@TNEY abip¥IEs irfcludd 1S
believed that the dissociated gluconate from cal ci um gl uconate may provide
an enhdleeesghsraripoptid (Bfdetirdaabewt 2.h i watgdit ofalcalsiumsguese vekicki um

gl ucon 21 ¥ L0, f bl e: t e, for sel ected gut
flora 3%§¥%§?£F§k??§?@?ﬁ§C@%%??gc(8?%a§§%?y5§53§?§’F@?@%ver, t he use of

cal ci uBESTIdAdO I8 RGRtOARRMIN (@ @UTAIHEANVENTEHONCe in a nutritional

conposi t | may S rovi de .ot her _physiglogically inportant. benefits to
Che TorBOPAL ey Fhi Sbnfeal pliiisg Toub B Itv Hhe ueteot TRGTHaR 81 BoviveD

2010/ 04&@8&&’@1&%@@&&?@%% tha3Qfrb @hsiBHARSstROPr R ededpHsistRhbRfcdl N t he human
gut; formation of snaller cqrds‘uFon acidification in the human gut;

i mpr ovéwpafitsopndiog dsevige Physiologispt benefiteols anjenthodimert ¢fdhe rs¢seghstri c

enpt yi b i L] ar, -pbreasgt - i nf ot r j.on of
a shorng%g?%bF&?F%Rgﬁfgagﬁég%T%QF%ﬂgﬂ %V%E %L?gﬁhﬁh a%lnﬁﬁgF%;§%§§%?|ar to
t hat profdrgechain palymeaistrafeedfattiyfsints, whithriedsidadoafsahearpopadidt D) and
speci es of beneficial bacteria in the gut qf a.fornmula-fed infant, al

whi | e prOVA d e@spalﬁﬁﬁm%éeweafmlﬁ m\gﬁ%a}%@@ﬁé, Pis¥idea GROGRHER R our ces
of supph&EBThAlnS dr&libile FuRkeahlity. Usedridin eMHRAIméE MHealdi@R%3hk& one
enbodi ment of the invention, the nutritional conposition may contain one or
nmor e preobibsisee salcipme glusppatep Mdptedraréiculashin shacompestiory discloped hettelexert s
benefiq%g}rﬁkgects on the health of the host. Any probiotic known in the
art may & acceptable in this enbodi nent provided it achi eves the intended
result. | n a.partpcuhbsuten®ado iceal of o flae opiiphl, etdre preferdddy abbeics edalbsuam

Lact obaci | peci gs, Lactobacillus rhamosus GG Bifi dobacterium speci es,
Bifido%a%’ﬂéﬁ&%q%&%&ﬁ{hs}‘ﬁd Bi fi dobact eri um ani mal i s subsp. |lactis BB-12.

[0024] 1T i ng| udegp kfabhe £OTDORLAT A prohanABRHRL mobe hRZeRLAPAKILC fFRY Vvary
from about 104 to about 1010 colony form ng units (cfu) per kg body weight
per dayaborhd &di0hesal efboddtensouredie anount of the probiotic may vary from
about 106 tqg abo 9, cf i r |.n_yet anot her

Q %OL&% to afb%%lﬁ 26% %?@?Mca%k%@%up(% of ?%st%hag%

enbodi nent, 't he anount o I C may be at out 106cfu per kg
body waioighinspeurated/fat{y0N2dd Whidhnineldded) HANMmoré becfpraby abéwat(1) torepubs0vi abl e
or non-vi ahl e. used herein, the term"viable", refers.to |]jve

m cr oor§&nPY ?@%ﬁgfﬁé%‘m "l 9@%1&510@%1%@'5“%# t%t%%dwg%q%dﬂctlde@ééé
non-1living probiotic mcroorganisns, their cellular conponents and/or

nmet abol ites thereof. Such non-viable probiotics nay have been heat-killed
or otherwi se inactivated but retain the ability to favorably influence the
health of the host. The probiotics useful in the present invention may be
natural l y-occurring, synthetic or devel oped through the genetic
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[0028] In addition to gal acto-oligosaccharide, the prebiotic conposition can
al so conprise polydextrode (PDX). If polydextrose is used as a prebiotic,

t he amourwoabiogaB4sdext rose in the nutritional conpositi @OTARY09i0M784

enbodi nent, be within the range of fromabout 1.0 g/L to about 4.0 g/L.

[ 0029] The anount of gal acto-oligosaccharide in the nutritional conposition
may, in an enbodi nent, be from about 0.2 ng/ 100 Kcal to about 1.0 ng/ 100

Kcal . I n another enbodi nent, the anmount of gal acto-oligosaccharide in the
nutritional conposition may be from about 0.1 ng/100 Kcal to about 0.5
ng/ 100 Kcal . If polydextrose is used as a prebiotic, the anmount of

pol ydext r osd. i n théo abduti 2.5 Brial weighpola sowme nfiyyprlemeantag whlodimevitich,be

within the range ,of fro about 100 al. to about .0. 5. .10Q, Kcal . In
R A S R v T R A e R o
Kcal .  Isguscepdistip pléhadht £Idaddi feiiefergBlydtdsQq@liv 0 0st&tHan iea paithipetyysext rose
are supplenented_into the nutritional conposition in a total anount of

about GomPaErd rothedastats, @eﬁe}erﬁ]elomater ¢itiagmar sgcshaiatasplénobfaleinen theent i on

cont ai i r (LCPUFAs) whi ch
conpri gélﬁ%%%gﬁex%ghcg%é)?%? IHCIHQ Fy %%8%%@7%%% 1 %%%94 9 (DHA).

O her d001HbI e [ICEluEAsmbndimkems, ﬁh@tma;r]elonat cdmpast tech matylaé-an mﬂuet c acid,

ylinoleic id, i ei c | eni ¢ aci d, ei cosapent acid (EPA)
AR i B LA R T e e
COMPOSidfia@h. The SR R BemW L tap@nb@t@kiemap@lsﬁa&\m hqutdﬂdusp@tmaam t he
wei ght ratio of ARA:DHA nmay be fromabout 1:3 to about 9:1. In one

enbodi rfBat s¥isiiendhp pubaent jegypaments oftay glfalattbsbb«tlegfar%#ﬁaﬁ&@tfouhlzmee about
4:1. [ ] L0 f

vt s e HEETREh hics0fd ShaD FALMHR (AR, Uhieasy 43 il

ng/ 100 rkgallationpset fortdf atrAbCyF. Rr §ih0abood aﬂ@ 16@/ ThOs&kemiuld tiorahitefine50 ng/ 100

kcal . [0033] The nutritional c |on suppl ement e

Cont ai HFG CBMATH A KR ST BB ATt Ay b PHoThE St Bty
exanpl ehe dfyiBibAalARA SRk BeoReeledoft Iuhhe bkeisiMil byhé ehacinaganilayt val ent
amount of an oil, such as high oleic sunflower oil, normally present in the

f or mul ayoyes enbieer agreetherein meanp Persopnmiraithen HRmenils plRagavay ththeadded
to the f romxaee*?y%afse@%%ﬁb&%s?”rﬁ&tﬂfﬂé{""cﬁ (Sl ﬂhr%@se&%ﬁglf%%gzovera”

fat bl ér normal’l'y present in t orrruavmt out ]1f
utili zanrsdxise)ventltecmgaxtf%raaﬂd,@mmaydbksmye source known in the art such

as nmari il, sh oil,. sin Ie ce i k |J and br ai I|p|d
' SomdO8kBhai bR et o ettt ruiens Erge

Mar t ek f@hhula%&@(ﬁe)renp"thé/@érhﬁ‘tpr@f&mt ines8ef or TRembtifrcanthrdRAneans be in
natural form provided that the remai nder of the LCPUFA source does not

resul t ipfpodsmporypisendess thangel é’teelﬁﬁi grsdatégi.ect on the infant. Alternatively,
the DHA, ﬁi' ARATEQ@oBEoHﬁ@Hs fﬁ'g L R n[tQLQﬁzgr}Alf& '}?Iﬁgfla]()df‘ﬂ%e”t of the

pr esent ention rces o are sin s as taught in
U S. Pa;kﬂlé\sb&tlsan&ﬁm 26aknite Eﬁmmmﬁallaldnﬁlew’?tp%iy dependdihg oh @smurmberof

whi ch ar.e incar rate her ej their enti r ef er.ence. t he
pr esent°f ?ﬂ?@‘f‘?tlfl ding, %Bf npt 11{‘}1@@ oA CYRCH ‘FP 1‘11 9[“6‘0%8 4] 1%%P¥| cul ar

enbodi MBRLubfeBELCORRNATHE k& &f bdiRE abpNeNt IPfedtaR “Hﬂtﬂri‘ﬂo nipiéte? t i onal
conposi tion which provides physiochem cal and phyS| ol ogi cal benefits. As is
known imearsethat the b@trttm@ahcpmpp$1@pe|0ﬁ tl@@)wﬁetelsw@mommr@ﬂd esorgsabert s: aci d
sol ubl %M]ﬁ}t i e r

repr esgan In %%té 5733(5)&? ¥£8%'1qlﬂlo$% gﬁ@?@ﬁ%@n Itopelbgbeg\%(%ﬁgeaqml?lﬁo

enteri mg1dsheormﬁhaﬁ)élw %eﬂﬁapmn&@@ehmmag nilﬁleaa]sdamd enafigly aag®ine d ﬁfr t he
stomach, ca e| n %;em |tates and conpl exes with mnerals formug%gsem solid

curds dtor Sepplpdrtorpiieisats, &g feam eétﬁettttaérr%%ﬁsotg 2Ry UHERbr £ or
t he bodyhitR cghaas&e dyn@Redi AIASS she W98 h St s sERfTctbrt F6:NBEMPN FBYtIPEn@N

i nportant consideration in the development of nutritional compositions,
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[0039] I n one enbodi ment, the ratio of TGF-131: TG--132 in the inventive
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bi oactive whey fraction known in the art may be used in this enbodi nent
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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,



H gh Aeic Sunflower Ol 4.089 kg Non-Fat Dry MIk, Medium Heat, Spray
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22.794 g L-Carnitine 9.911 g Ascorbic Acid 146.436 g Inositol 37.278 g Corn
Syrup Solids 33.159 ¢ 6

palm stearin, palm kernel oil, wheat germ oil; medium chain triglyceride oils and
emulsions and esters of fatty acids; and any combinations thereof.

[0018] 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.

[0019] In one embodiment, 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.

[0020] In a particular embodiment of the invention, the whey:casein ratio of the
protein source is similar to that found in human breast milk. In an embodiment, the
protein source comprises from about 40% to about 80% whey protein. In another
embodiment, the protein source may comprise from about 20% to about 60% caseins.
[0021] 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.

[0022] On dissociation, the carbohydrate moiety of the supplemental calcium
source, such as calcium gluconate, provides a prebiotic effect upon conversion to short
chain fatty acids in the gut. While not wishing to be bound by this or any other
hypothesis, it is believed that the dissociated gluconate from calcium gluconate may
provide an enhanced prebiotic effect due to the greater solubility of calcium gluconate
as well as serving as a fermentable substrate for selected gut flora ultimately yielding
short chain fatty acids. Moreover, the use of calcium gluconate as the supplemental
calcium source in a nutritional composition may also provide other physiologically

important benefits to the formula-fed infant including but not limited to: formation of
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softer curds upon acidification in the human gut; formation of smaller curds upon
acidification in the human gut; improvement of digestibility; softer stools; increased
rate of gastric emptying which is more similar to the breast-fed infant; the production
of a short-chain fatty acid profile in a formula-fed infant that is similar to that
produced in a breast-fed infant; increasing of the population and species of beneficial
bacteria in the gut of a formula-fed infant, all while providing calcium bioavailability
equivalent to that of other sources of supplemental calcium typically used in infant
formula.
[0023] 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.
[0024] If included in the composition, the amount of the probiotic may vary from
about 104 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
109 cfu per kg body weight per day. In yet another embodiment, the amount of the
probiotic may be at least about 106 cfu per kg body weight per day.
[0025] 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/or 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.
[0026] The nutritional composition may also, in certain embodiments, 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
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activity of ingested probiotic microorganisms, selective reduction in gut pathogens,
and favorable influence on gut short chain fatty acid profile. 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 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, fructo-oligosaccharide, isomalto-oligosaccharide,
soybean oligosaccharides, lactosucrose, xylo-oligosacchairde, chito-oligosaccharide,
manno-oligosaccharide, aribino-oligosaccharide, siallyl-oligosaccharide, fuco-
oligosaccharide, galacto-oligosaccharide, and gentio-oligosaccharides.

[0027] 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. As noted, 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. At least
20% of the prebiotics should comprise galacto-oligosaccharide.

[0028] In addition to galacto-oligosaccharide, the prebiotic composition can also
comprise polydextrode (PDX). 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.

[0029] The amount of galacto-oligosaccharide in the nutritional composition
may, in an embodiment, be from about 0.2 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. 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. 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.

[0030] The nutritional formulation of the invention contains a source of long

chain polyunsaturated fatty acids (LCPUFAs) which comprise docosahexanoic acid
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(DHA). Other suitable LCPUFAs include, but are not limited to, a-linoleic acid, y-
linoleic acid, linoleic acid, linolenic acid, eicosapentanoic acid (EPA) and arachidonic
acid (ARA).
[0031] 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.
[0032] The amount of long chain polyunsaturated fatty acids in the nutritional
composition may vary from about 5 mg/100 keal to about 100 mg/100 kcal, more
preferably from about 10 mg/100 kcal to about 50 mg/100 keal.
[0033] 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.
[0034] 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®, 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.
[0035] 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.
[0036] In a particular embodiment, the composition of the invention is a milk-
based nutritional composition which provides physiochemical and physiological
benefits. As is known in the art, bovine milk protein comprises two major
components: acid soluble whey protein and acid insoluble casein, with the latter

representing about 80% of the total protein content of bovine milk. Upon entering the
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acidic environment of the stomach, casein precipitates and complexes with minerals
forming semi-solid curds of varying size and firmness. Softer, smaller curds are
easier for the body to digest than larger, harder curds. Curd formation may be an
important consideration in the development of nutritional compositions, including,
but not limited to infant formulas, medical foods, and premature infant formulas. In
an embodiment of the present invention, the composition of the invention provides a
nutritional composition having softer and smaller curds than standard infant
formulas.
[0037] As discussed above, the nutritional composition of the invention also
contains TGF-B. In a particular embodiment of the invention, the level of TGF-0 in
the inventive composition is from about 0.0150 (pg/ug) ppm to about 0.1 (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.
[0038] In a particular embodiment of the invention, the level of TGF-B in the
inventive composition is from about 2500 pg/mL to about 10,000 pg/mL composition,
more preferably from about 3000 pg/mL to about 8000 pg/mL.
[0039] In one embodiment, the ratio of TGF-61: TGF-[2 in the inventive
composition is in the range of about 1:1 to about 1:20, or, more particularly, in the
range of about 1:5 to about 1:15.
[0040] In some embodiments, the bioactivity of TGF-[ in a nutritional
composition is enhanced by the addition of a bioactive-enhanced whey fraction. Any
bioactive whey fraction known in the art may be used in this embodiment provided it
achieves the intended result. In an embodiment, this bioactive whey fraction may be
a whey protein concentrate. In a particular embodiment, the whey protein
concentrate may be Salibra® 800, available from Glanbia Nutritionals. In another
embodiment, the whey protein concentrate may be Nutri Whey 800, available from
DMV International. In yet another embodiment, the whey protein concentrate may
be Salibra-850, available from Glanbia Nutritionals. In still another embodiment, the
whey protein concentrate may be Prolacta Lacatalis WPI90, available from Lactilus
Industries U.S.A., Inc. In a further embodiment, the whey protein concentrate may
be supplied by MG Nutritionals.
[0041] In some embodiments, the composition of the invention induces oral

tolerance. As used herein, the term “oral tolerance” refers to the specific suppression
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of cellular and/or humoral immune responses to an antigen by prior administration of
the antigen by the oral route. Oral tolerance affects the responsiveness of the local
immune system in the intestinal mucosa itself, thus preventing hypersensitivity
reactions to food proteins that could otherwise elicit potent inflammatory reactions in
the gut. Development of oral tolerance is an important component in appropriate
mucosal immune function. Oral antigens, like food, food proteins, or commensal
bacteria, are normally processed in a manner that results in a regulated immune
response. This response does not injure the host and results in systemic hypo-
responsiveness in subsequent oral challenge with the same food antigen. Thus oral
tolerance is established. Oral tolerance can fail, however, in response to the
development and pathogenesis of several immunologically based diseases, including
inflammatory bowel disease, Crohn's disease, and ulcerative colitis. In a particular
embodiment, the combination of TGF-B and the prebiotics of the present invention
may synergistically contribute to the induction of oral tolerance to antigens in
circumstances where oral tolerance has previously failed. In some embodiments, the
induction of oral tolerance may be enhanced by administration of the composition of
the invention. In other embodiments, the oral tolerance acquired by a subject may be
maintained by administration of the composition of the invention.
[0042] The following examples describe various embodiments of the present
disclosure. 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.

Example 1
[0043] This example illustrates another embodiment of a powdered infant
formula of the present disclosure.
Ingredients
Ingredient Amount per 100 kg
Lactose, Grind A 34.277 kg

Palm Olein Oil 12.267 kg
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Ingredient Amount per 100 kg
Coconut Oil 5.452 kg
Soy Oil 5.452 kg
High Oleic Sunflower Oil 4.089 kg
Non-Fat Dry Milk, Medium-Heat, Spray Dried | 14.670 kg
Whey Protein Concentrate, 35% Protein, 14.670 kg
Super Sack
Galacto-Oligosaccharide Syrup (77% solids, 6.840 kg
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 ¢
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, 5.097 g
1%
Calcium Pantothenate 3.084 ¢
Vitamin B2, 0.1% in starch 1.983 g
Biotin Trituration, 1% 1.503 g
Vitamin D3 Powder 0.906 g
Riboflavin 0.705 g
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ng 0.3 UMP Equi val ents,
[ 0044] To prepare 1 |itePCofUSRI0OBOTV4 at
136 grans of powder was mixed with
To prepare 1 quart of product at standard dilution,
[ 0045] Upon

CWP Equi val ent s,

Nucl eot

standard dilution (20 kcal/fl.
895. 2 granms of water.
128.7 grans of powder was m xed with 847.2 grans water.

ng 2.5 GW Equi val ents,
| OBqUIo4sdsent s, ng 4.2
0z.),

my 0.5
my 0.9

reconstitution, the infant formula described in this exanple contains
approximately 4 g/L of gal acto-oligosagcharide and has an ARA | evel of 25
ng/ 100 kcal. The fornula contains 5.6 g fat/100 kcal, to achieve a fat
contentImgredhmﬁ sinilar to human m | k. TheAmoumtlgeraddl kgopal | y has a | ow
buf f er rengtt 00461 AH—pH-adjustrents—w | s i nfant
formul a Hﬁ%ﬁﬁa Ph&g%lutlons of potassﬂE§$¥§§?§§?a:?_$ﬂe specific
gravitypghdgggef (H%H@ohﬁel 03117. Exanpl g @483 047] Thi's exanpl e
illustrates an odinment of a powdered infant farmula of the present
disclosﬁbbcAmnbredlents Ingredlent Anmount |@8#1490 kg Lactose, Gind A
35.119 I@{’)rn 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¢g
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¢g
Cupric Sulfate, Powder (CuSO4-5H20) 1.688 g
Manganese Sulfate, Monohydrate 0.239¢g
Proximate Analysis
Grams per Grams per 100 | Caloric
100g 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
Ash 2.70 0.37
Moisture 3.02 89.9
Calories 510 69.4
Nutrients
Nutrient Quantities per 100 Calories




PalmQein Gl 12.264 kg WD 2010/ 048483PCT/ US2009/ 061794 16 | ngredi ent
Amount per 100 kg Coconut QI 5.451 kg Soy Ol 5.451 kg Hgh deic

Sunf | owerw@i2b100486838 kg Non-Fat Dry M Ik, Medium Heat, SpCayuskyomdi794. 667 kg
Whey Protein Concentrate, 35% Protein, Super Sack 14.667 kg

Gal acto-d i gosaccharide Syrup (77% solids, 44%fiber) 3.477 kg Pol ydextrose
Power (96% total solids, 96% carbohydrate, 86%fiber) 1.770 kg Cal ci um

G uconat e, Monohydrate 1.606 kg Single Cell Arachidonic Acid Ol 0.347 kg
Single Cell Docosahexaenoic Acid G| 4238 kg Choline Bitartrate 0.228 kg
Pot assi um Chl ori de

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, IU 300
Vitamin D, IU 60
Vitamin E, IU 2
Vitamin K, mcg 8
Thiamin, mcg 80
Riboflavin, mcg 140
Vitamin Bs, mcg 60
Vitamin Bi2, 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




0.198 kg Sodi um Chl oride 24.780 g Magnesi um Oxi de, Light 22.790 g
L-Carnitine 9.910 g Ascorbic Acid 156.687 g Inositol 39.887 g Corn Syrup
Sol i ds 35vo28109484ari ne 33.875 g Dry vitam n E Tocopher PCTAS20210617950%
25.279 g Vitamin A Palmtate, Dry Beadlets, CWDi spersible, 250 7.871 g
Ni aci nam de 6.475 g Vitam n K1 Dry Phytonadi one USP Powder, 1% 5.454 ¢
Cal ci um Pantot henate 3.299 g Vitamn B12, 0.1%in starch 2.122 g Biotin
Trituration, 1% 1.608 g
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Nutrient Quantities per 100 Calories
Zinc, mg 1
Manganese, mcg 15
Copper, mcg 75
Todine, 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
GMP Equivalents, mg 0.3
UMP Equivalents, mg 0.9
Nucleotide Equivalents, mg 4.2
[0044] 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.
[0045] 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.

[0046] 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 2
[0047] This example illustrates an embodiment of a powdered infant formula of
the present disclosure.
Ingredients
Ingredient Amount per 100 kg
Lactose, Grind A 35.119 kg

Palm Olein Oil 12.264 kg




WO 2010/ 048483PCT/ US2009/ 061794 17 | ngredi ent Amount per 100 kg Vitam n D3
Powder 0.969 g Riboflavin 0.755 g Thiam ne Hydrochl oride 0.601 g Pyridoxine
Hydr ochl owpe10048®38 g Folic Acid 0.122 g Corn Syrup Sol iPd3/UB2®9NB17794
Ferrous Sul fate, 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 g Adenosi ne 5' - Monophosphate, Free
Acid 2.711 g Guanosi ne 5 - Monophosphate, Disodium Salt 2.170 g
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Ingredient Amount per 100 kg
Coconut Oil 5.451 kg
Soy Oil 5.451 kg
High Oleic Sunflower Oil 4.088 kg
Non-Fat Dry Milk, Medium-Heat, Spray Dried | 14.667 kg
Whey Protein Concentrate, 35% Protein, 14.667 kg
Super 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 Oil 0.238 kg
Choline Bitartrate 0.228 kg
Potassium Chloride 0.198 kg
Sodium Chloride 24.780 g
Magnesium Oxide, Light 22.790 g
L-Carnitine 9910¢g
Ascorbic Acid 156.687 g
Inositol 39.887 g
Corn Syrup Solids 35.478 g
Taurine 33.875 g
Dry vitamin E Tocopheryl Acetate, 50% 25.279 g
Vitamin A Palmitate, Dry Beadlets, CW 7.871¢g
Dispersible, 250
Niacinamide 6.475 ¢
Vitamin K1 Dry Phytonadione USP Powder, 5454 g
1%
Calcium Pantothenate 3.299¢
Vitamin Bz, 0.1% in starch 2122 g
Biotin Trituration, 1% 1.608 g




Lactose, Gind A 138.017 g Zinc Sulfate, Mnohydrate 16.422 g Corn Syrup
Solids 3.616 g Sodi um Sel enite, Anhydrous 0.018 g Cupric Sul fate, Powder
(Cu504. 5HR0)20W/B8863g Manganese Sul fate, Monohydrate 0. 2BETFS20000x%i70#t e
Anal ysis G ans per 100g Grans per 100 nL at Normal Dilution Caloric
Distribution Protein 10.84 1.47 8.50 Fat 28.57 3.89 50.67 Carbohydrate
54.87 7.46 40.83
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Ingredient Amount per 100 kg
Vitamin D3 Powder 0.969¢g
Riboflavin 0.755 g
Thiamine Hydrochloride 0.601g
Pyridoxine Hydrochloride 0.5618¢g
Folic Acid 0.122 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¢g
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¢g
Cupric Sulfate, Powder (CuSO4-5H20) 1.688 g
Manganese Sulfate, Monohydrate 0.239¢g

Proximate Analysis

Grams per Grams per 100 | Caloric
100g 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




Ash 2.70 0. 37

Moi sture 3.02 89.9 Calories 508 69.1
2010/ 048483PCT/ US2009/ 061794 18 Nutrients Nutrient Quantities per

Cal ori es vgal20r0/a848300 Protein, g 2.1 Fat,

WO
100
g 5.6 Carbohy@Catusg00on6wd4 6 Ash,

g 0.6 Water, nL (normal dilution) 133
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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, IU 300
Vitamin D, IU 60
Vitamin E, IU 2
Vitamin K, mcg 8
Thiamin, mcg 80
Riboflavin, mcg 140
Vitamin Bs, mcg 60
Vitamin Bi2, 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




Linoleic Acid, ng 900 a-Linolenic Acid, ng 85 Arachidonic Acid, ng 25
Docosahexaenoic Acid, ng 17 Vitamn A, 11U 300 Vitamn D, U 60 Vitamn E,
U 2 Vit awDreok/o4sa8g 8 Thiamin, ncg 80 R boflavin, ntg 120TNiSe@wiom7B6, ntg
60 Vitam n B12, ntg 0.3 N acin, ncg 1000 Folic Acid, ncg 16 Pantothenic
Acid, ntg 500
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Nutrient Quantities per 100 Calories
Iron, mg 1.8
Zinc, mg 1
Manganese, mcg 15
Copper, mcg 75
Todine, mcg 10
Sodium, mg 27
Potassium, mg 108
Chloride, mg 63
Selenium, mcg 2.8
Polydextrose 0.3
Galacto-oligosaccharide 0.3
AMP Equivalents, mg 0.5
CMP Equivalents, mg 2.5
GMP Equivalents, mg 0.3
UMP Equivalents, mg 0.9
Nucleotide Equivalents, mg 4.2
[0048] 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.
[0049] 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 keal, to achieve a fat content which is similar to human milk. The formula
additionally has a low buffer strength.
[0050] 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
[0051] This example illustrates a comparison of calcium carbonate and calcium
gluconate in infant formula diets meeting calcium requirements of neonatal pigs both

with and without oligosaccharide supplementation. In this study, the feeding of



Biotin, ncg 3 Vitamn C, ng 12 Choline, ng 24 Inositol, ng 6 Taurine, ng 6
Carnitine, ng 2 Calcium ng 78 Phosphorus, ng 43 Magnesium ng 8 WO

2010/ 0484806RCIV04SBE09/ 061794 19 Nutrient Quantities per PCOMSSHO5i78$ | ron,
ng 1.8 Zinc, ng 1 Manganese, ntg 15 Copper, ntg
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calcium carbonate is compared to the feeding of calcium gluconate in diets with and
without oligosaccharide supplementation.
[0052] Twenty-eight neonatal pigs from aged from 1 to 15 days are used in the
example. The formula is provided in equal amounts to the pigs 3 times daily via a
gravity-fed nipple feeding system at a rate designed to allow growth similar to that of
sow-raised piglets. Diets are formulated to be nutritionally equivalent and to contain
1.3% calcium, which is intended to slightly exceed the nutritional requirements of the
pigs.
[0053] A significant effect of calcium source (P < 0.01) on growth performance is
seen. Pigs receiving formulas containing calcium carbonate have higher rates of body
weight gain, feed intake, and efficiency of body weight gain than those receiving
calcium gluconate. Thus, calcium gluconate may have a weight-management effect by
modulating body weight gain and feed intake.
[0054] While initially there were no significant differences in plasma calcium or
phosphorous concentrations among any of the treatment groups, at day 5 and day 10
of feeding, pigs fed the calcium gluconate formulas have higher (P <0.01) plasma
calcium concentrations and lower (P < 0.01) plasma inorganic phosphorous
concentrations. However, by the end of the study, there is no longer a significant
difference in plasma calcium concentrations based on dietary calcium source but
plasma inorganic phosphorous is still significantly lower (P < 0.01) in pigs fed the
calcium gluconate-containing formulas.
[0055] At the completion of the study there are no significant effects of calcium
source on the length, fresh weight, dry weight, or ash weight of the radial and ulna
bones of the pigs. The maximum load tolerated by these bones during 3-point flexural
testing is, however, significantly greater (P < 0.05) in calcium gluconate-fed pigs.
Additionally, there is a trend for higher bone ash % (P < 0.06) in the calcium
gluconate-fed pigs.
[0056] 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 and no admission is made that any reference



75 lodine, ncg 10 Sodium ng 27 Potassium ng 108 Chloride, ng 63 Sel eni um
ncg 2.8 Pol ydextrose 0.3 @l act o-oligosaccharide 0.3 AVP Equi val ents, ng
0.5 CVP Byoi2orlesss, nmg 2.5 GWP Equi val ents, ng 0.3 UMVPPEgQOise@d®nt7s4 ng 0.9
Nucl eoti de Equivalents, ng 4.2 [0048] To prepare 1 liter of product at
standard dilution (20 kcal/fl. o0z.), 136 grans of powder was m xed with
895.2 grans of water. To prepare 1 quart of product at standard dilution,
128.7 grans of powder was mixed with 847.2 grans water. [0049] Upon
reconstitution, the infant fornula desgribed in this exanple contains
approximately 2 g/L of gal acto-oligosaccharide and 2 g/L of pol ydextrose.
constitutes prior art. Applicants reserve the right to challenge the accuracy and

pertinence of the cited references.

[0057] 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.



The infant formula has an ARA | evel of 25 ng/ 100 kcal. The fornula contains
5.6 g fat/ 100 kcal, to achieve a fat content which is simlar to human

m | k. Thewbapru4s4saddi ti onal ly has a | ow buffer strengt RCT[USR®OJ08I704 pH
adjustnments with regard to this infant fornmula were nade with sol utions of
pot assi um hydr oxi de. The specific gravity of the formula is 1.03117.
Exanple 3 [0051] This exanple illustrates a conparison of cal cium carbonate
and cal cium gluconate in infant formula diets nmeeting cal ciumrequirenents
of neonatal pigs both with and w thoub,oligosaccharide supplenmentation. In
this study, the feeding of WD 2010/ 048483PCT/ US2009/ 061794 20 cal ci um
carbonate is conpared to the feedi dgl&IM&al ci um gl uconate in diets with and
wi t hout I{%o accl&ar_i de suppl enmentation. [0052] Twenty-ei ght neonatal pigs
from ag\gga g 1"9¥d515 days are used in the example. The fornula is

provi ded i nAegua ticaD dsthBodifloh Beémptigmg3 tinmes daily via a gravity-fed

ni ppl e feeding systemat a rate designed to allow gromh simlar to that of
sowrai sed pBtdgl et dipipprtad; are formul ated to be nutritionall y equi val ent and
to contain j{. B%Q?L(%mou l.ch is intended to slightly exceed the
nutritional requirements of 'the pigs. [0053] A significant effect of calcium
source (P <c0. 01) somcgodlung gherd polyansguirsteddetty aPidgsviriels eompriged or nmul as
cont ai nd' n%@cf‘lal ciumc (bo(?ate have hi gher rates of body wei ght gain, feed

i nt ake,“°4 8?‘?‘?9%?89?‘5/3“6 body wei ght gain than those receiving cal ci um

gl uconate. ghus, upad ebsld B5UIINALIGhIBYa BAVRe 3f Y J6he AN 2gRTRAWIAEK ect by
nodul ati ng body weight gain and feed intake. [0054]Wiile initially there
wer e ndvkergdispecéatad. Rrovides arfeskohilrpleanpigts Ap ving arehiopp dsptionelisy-

concenty at i : : ; . day 10 of

f eedi ngj,' pi ggéf eg tﬁggggéegngoﬁ% g %{%%??g’ 3&&@‘?@3‘* %@‘389@18&%@%3 <0. 01)

pl asma poituwisateoet ity atid ofvertlaardohmpmises @Pachi@orid peidl asma | nor gani ¢

phosphaqy ous,.concentratjons. However,. by the end of the study, therge is no
P onger Ths; GHemCaHORE] SRBiSHER F HrLgr B st C e PP B Gebiced on
di et ar yoe@ablekih SOHEAGs Ptéin PhARNBS kQh@aN: €. phosphorous is still
significantly lower (P < 0.01) in pigs fed the calci umfgl uconat e- cont ai ni ng
fornul . [ BbssjuAritichal cosppssEtaroef daim hewhersdy thavbpid qrfat oorspepiatiacant

ef f ect ' he I ength, fresh weight, dry weight, or ash
wei ght Si%‘%?ﬁé@ét%% agﬁ%glqgr?fgibones of the pigs. The maxi num | oad tol erated
by these boffhs nduritiogaBeomopasitidd ebalaial 11 ebétengthespratawesoarce isipgeseht aant | y
greater (P <.0.05) .in calcium gluconate-fed pigs. Additionally, there is a
trend folVel Ydrtombeat é@ﬁf%ulfqﬂ?w 06) in the calcium gluconate-fed pigs.
[0056] Al r ahenrisesnsl ddshdsitidhbfSclSRe ] whe@kih ahleakNed 1 df fige YWhlrbObt
limtation, all gaper S, publications, patents, patent applications,

pr esents#ppismzentabsaleuny eqyapiises cpiyscigmste.br ochur es, books, i nternet
postings, | qur art | | odih ¢ , i . f

i ncor pgfat egﬂggﬂrtg 8?%%‘%:021?‘?0%? g({dt W%&%Z’c‘fvﬁ}gaf%?@r?k icﬁlﬁpﬁg%srea%ﬁltt?)%ﬁ es. The
di scussibont 0f5 1hpA 00 &cel errcpsbiicaiomypositiont, eheeeinrthe @lrybibtic sampeditiae t he
assertions nade thejr .authors and.no adni ssion is made that gny.
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[ 0057] Al t hough preferred enbodi ments of the invention have been descri bed
usi ng Jdpeidiet cemprperspolpdanteass, and net hods, such description is for
illustrativ r : I Lk sed. ar . cr.Lption rather
t han of9a'll i mﬂﬂth gﬁ@ﬁ%ﬁ?ﬂgbg QOSREOSI ét‘}(r)l%%%ls? ’o‘g 1c§i hfgift\?%&gﬁlagésgsﬁ% 1\(/3%}81 da%i ons may
be maderbliotinose of ordinary skill in the art w thout departing fromthe
spirit or t scope. of the present  inventjon, ich is.set forth in the
fol | owilfg c&gfﬁé%tBFﬁqn%]d%ﬂWI?OGH}or} o dHgP v EFeih iR BEOSRY R el @636% of the
vari oughebadi fRRlst B dbbEREGHPEE D aLBbA1 s WPPLRARbmbthRR s For
exanpl e, while nethods for the production of a commercially sterile liquid
nut ri t!tb_ﬁwlof-suppl enent made according to those methods have been
e g S RN A E o AL BORE EomblS PRI At
pr ef er ridduv 6/1s(peNs) pont i T@H-A herein. 22 CLAIMS Wat is clained is: 1. A
nutrit I102r.]a| T%gql%(‘)c]?iltiglnglncocl:‘x?pnog{tliosr{ (r)]fg claim 11, wherein the level of TGF-B is from

about 2500 pg/mL to about 10,000 pg/mL composition.



a. alipid or fat; b. a protein source; c. a source of long chain
pol yunsaturated fatty acids which conprises docosahexanoi c acid; and

d. up to wbaoto/@ssad by wei ght of a source of suppl enment CTasR@vOm™hi ch,
when di ssoci ated, provides a carbohydrate noiety having prebiotic
functionality. 2. The nutritional conposition of claim1, wherein the source
of long chain polyunsaturated fatty acids further conprises arachidonic
acid. 3. The nutritional conposition of claim2, wherein the ratio of

arachi donic acid to docosahexanoic achg is fromabout 1:3 to about 9:1.

4. The nutritional conposition of claim1, wherein the lipid or fat is
presentldat Jheewdtitiohalunieosiboutf claigi 100vkemin tlie Hit® o (RGF-BilohalF-62 is
conposi tiop.qf claim 1, wherein the protein source is present at a |evel of
up to é%BHPlg*ﬁﬁﬁﬁﬁpkéQr. 6. The nutritional conposition of claim1, wherein
at | east 20% of the source of supplenental cal ciumconprises cal cium
gluconate. 7.The nutritional conposition of claim1l, which further
conprises about 0.2 to about 1.5 ng/ 100 kcal of a prebiotic composition,
wherein the prebiotic conposition conprises at |east 20% of an

ol i gosacchari de which conprises gal acto-oligosaccharide. 8. The nutritiona
conposition of claim?7, wherein the prebiotic conposition further conprises
pol ydextrose. 9. The nutritional conposition of claim1, which further
conprises at |east one probiotic. 10.The nutritional composition of claim
9, wherein the probiotic is selected fromthe group consisting of

Bi fi dobacteria spp., Lactobacillus spp and conbi nations thereof. 11. The
nutritional conposition of claiml, which further conprises about 0.015 to
about 0.1 (pg/pg) ppmof TGF-13. 12. The nutritional composition of claim
11, wherein the level of TG--13 is from about 2500 pginL to about 10, 000
pgi mL conposition. WD 2010/ 048483PCT/ US2009/ 061794 23 13. The nutritiona
conposition of claim1l1l, wherein the ratio of TG--131: TG-132 is about 1:1
to about 1:20.



