10

15

20

25

30

LOWM LACTOSE PARTI ALLY HYDROLYZED | NFANT FORMJLA Field
of Invention [0001] The present invention relates to

woOawdl1iaewese partially hydrol yzed infant for muPa@smus2006/010048

Background [0002] Food allergy is an inmunol ogically
medi ated clinical syndrome that devel ops after the

i ngestion of a dietary product. The adverse reaction
t hat LOW-AAGTOSE PARTALEY IHYDBROLYZEDANFANT FORNMULA

i mmunogl obulin E (1gE)_..nedi at ed reacti on, otherw se

known as food protei n B v N A, et al.

'GD‘O‘?I y P‘THQ ritiBn!r8lafed IBWI Efo%%t;ngﬂéllWﬁ\gi lyzed
eve t| on o Al'l elr 8); Arc 5 8 '1: ()r?gdzfe

('m%ﬁ)fonmjlaptoms of food protei n aI | ergy include

angi oedema, urticari a, ng o138 hma, rhinitis,
conjunctivitis, vomti n(:;eg & Q’*,m ylaxis. [0003] Cow s
nfdoo23! | eFeyd bﬁe@qs BRSINEATBIOGicANPtheRiREE chinighl @fr@u‘ome
in young children"and occurs in about 2%to 3% of all

i Heddeyelopamiesthe igastiorroba dmtaes @@dupbrThqadverse

JTRRBRHARBEHNAN séod BB e SR Timeliate' ©7 9

chmhanaglobalid & (giemdiated ssuonf otrenkisoiorrd focsy
an

RrRSmAeray. et Aottt Lilstary PHaduets LseRlin kghnisdor he

eqrddifeht Qgg Pravént Joo,@ﬁerﬁyl R{dsp\‘?%sty ild & .@Urt% y

are expose n ad it € especl

s(19OSpt Blyhmtomsazi\fb@d mdtkmaalleegygmch@leaar@oedmha urticaria,
| nt est i nal sa..have .a ay ter er neabi | i

| e e eg My BP atnie oL ER ZnanhYiak® ¢ .

WFR , CBWRilR aﬂérd?ﬂ@'ﬂﬁ’é‘ﬁﬁ%t%&ﬁﬁﬁéﬁﬂ) B@élhlaﬂbfgy in
drolyzed M|k Protein, J. Pediatr. 121:

(109 Ch'[CU@(MPdWﬂCHEB iRkt 236 o 3tnefwil mf@is nﬁmnsm
g@g%?g-‘ﬂg ?* p{? et lf1 C% e#ﬂg E}ngélglé él/ /| E??orders J

aAIIenggu(Em immunblant)s.mmm&](ﬂ 9993 @rr@pmsmblerexpfanahon for

dr ol d
%eré)rezelegnc o} cowns milk allergy among infants is that intact cow’'s milk

protein, which is found in most conventional infant formulas, is the earliest
and most common food allergen that infants are exposed to. In addition,
infants may be especially susceptible to cow’s milk allergy because their
intestinal mucosa have a greater permeability to incompletely digested
macromolecules than do adults. Moran R., Effects of Prolonged Exposure
to Partially Hydrolyzed Milk Protein, J. Pediatr. 121:590-S4 (1992).

[0004] While there is no known treatment that can completely cure
cow’s milk allergy, it may be possible to prevent or lessen cow’s milk and
other allergies in infants through the consumption of hydrolyzed protein
formulas. It has been shown that the consumption of infant formulas
having partially and extensively hydrolyzed proteins in place of
conventional formulas having only intact proteins may reduce the risk of
future allergies in infants. /d. Thus, if an infant has a family history of

allergies, consumption of hydrolyzed protein formulas may reduce the risk
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formulas. It has been shown that the consunption of
infant fornulas having partially and extensively

woydrcaymed proteins in place of conventional PoTMSk@s/010048

having only intact proteins may reduce the risk of
future allergies in infants. Id. Thus, if an infant
has a famly history of allergies, consunption of

hyolf thby cleittl ge\eleping faor allargys imting fubtdece t he ri skof that

FyROD] 5 o P il RrBlaif ot dids SR beitAR elPS LAt as
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Ext ensi vel el n-contal nin
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SYpiitSIAE th@r@ugémfgej-m‘lat@d@ymmbmsald)we axampibbfea EHF
is Enfam| Nutra%_ﬂ%en(r i S a casei nbased

hy¢ameseig ayaliam%l @r'ﬁﬂfﬁ@l@bNutr@menﬁ@aHﬂ% agaseilre

P PRIl QU ASIEIR P BT U, ke o
i nihéedt protens mao@i%ﬂﬁ)ﬂk aomal sdwfonﬂnhlas HRawtiall)n bydroheed
PRt R optalang BGOR oA (EHE i ke Hadahele been
' nﬁéé{@ufvg rPéﬁzyn'a‘fg@tB Sre%iqugm sng%ﬁb B {He Rfik praemisy

[ man ml Kk,

as poss t he are two nmain
prR0d6hs, Meally,anytisfant forindasivcludinghBliFpsbeeidrsimulate

oy RSB CATBRREY A BhsintR) 1 b RELEIRBal: ol Hie Rbin
LOﬂSﬁ@@élﬁQ' whéy prateipcdiRntaddiy. aiseynotéinltpsicalyl composes about
Functi ons of E|uman MIlk Proteins, Am J. Cdin. Nutr

2260%a% the proteiromd)uman itk WhHie £agei yRically spipPaesHigbout
t hgodqar q_cﬁinrér&ﬁnggt%éogﬁ?rp{%g%ﬂﬂ bhys:élog)égé ﬁDHHJId%s%)‘Human

cause or exacer I'Ti'esin c drate
abbiik proteins, Fre. JreGlor. Nudr. mm%ﬂawmaﬁﬁ/y s ml k-based

LR N S NN A
r eﬂH'FréﬁbLﬂdP hot &%Meﬁa‘?:e%é&é&ﬁfﬂb@lﬁé@Wcaﬂbﬁ)hk/éfattés e,
whi I's located on the surface nmenbrane of intestinal
epabsm’ptlm dbelmajor sampehydrate in cow's milk-based infant formula is
lactose. Lactose is a disaccharide of glucose and galactose and the
enzyme lactase is required for the body to digest lactose. If lactase, which
is located on the surface membrane of intestinal epithelial cells, is not
present in sufficient amounts, the body may be unable to completely digest
lactose. This condition, which is commonly known as lactose intolerance,
can lead to symptoms such as abdominal bloating, gas, cramps and
diarrhea.
[0008] One way to avoid the unwanted side effects of lactose
intolerance in infants is to provide a low-lactose infant formula for
nutritional supplementation or human milk replacement. A low-lactose
infant formula typically has a small percentage of carbohydrates

comprising lactose. The remaining carbohydrate content is derived from
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woansnadp4 known as | actose intol erance,

present in sufficient anmounts, the body nay be unabl e

to conpletely digest |actose. This condition, which is
can | eRdTHUS2006/010048
synptons such as abdoni nal bl oating, gas, cranps and

di arrhea. [0008] One way to avoid the unwanted side
effects of lactose intolerance in infants is to
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relates to a ml proteln artla ysate an
i nbhaut @%rand %%Orﬂdﬂlmm@jlyt aléh@uag’retheméerpacemso&m a
e an, 1 n

[ otieas T BRRER" 2ol S Fonidh HistroRth Mabiysate of

Ad@Hé M@Bm{éz&/refé}bhbe deBs tee drs%fcﬁ@mgitrﬁcmmw weight of
ree of hydrolysis between about 6 and 9% the

eepr@tmdwdrqmw@ esnployed imthe pregentdneerlitie does not

h
hyﬁfdoq"?i ar O Snor N 60T 881 YEKPtky RatcBaRirPhEis fopmute
U. SomBabitioh Ndvingoa ToW t918dnine domadikty Wallatiesrdferemae

i nfant forpul a conmpositi on, havjn w t hr eoni ne
coflissHeses e use by BngﬁkE‘ea"tPI %%%%éget"ﬂlﬁyﬁ@t%ﬁ UgRd s

pr ed
DCARICRIRATRS ot Mtk Rl GSlip g o
r eruedked. Addditicoally, Ithe reflecenasf éoampet disdesean inflagt fassweila

o3 bR MDY P P FABLRP gl o o

'prﬁsm@tpreggmnhv@;ﬁtlor{OOOﬂ] U.S. Patent No. 6 162 472

to Giffin, et al relates to an infant fo

colff1ddd bkS cRatenh Neng. W?e@%ii%ﬁé'ffm &hal Hﬁkﬂ’f@?gtoaan infant

' afdrAifa comprised of casein and whey protein and having a lactose
content of less than 20%, but does not disclose a partial hydrolysate
formula.

[00012] U.S. Patent No. 6,171,621 to Braun, ef al., U.S. Patent No.
6,863,918 to Bindels, ef al., and U.S. Patent No. 6,194,009 to Kamarel all
relate to various infant formulas and nutritional products based on protein
hydrolysates. The patents do not, however, disclose a supplement or
formula having a whey protein:casein ratio between about 50:50 and
70:30. Additionally, the partial hydrolysates of the various patents do not
disclose hydrolysates with the molecular weight employed in the present
application.

Summary of the Invention

[00013] Briefly, the present invention is directed to a novel infant

formula comprising a carbohydrate component comprised of between
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[00014]

Among the several advantages found to be achieved by the

present invention, the milk protein partial hydrolysate has a protein

composition similar to that of human milk, an improved taste, and

improved emulsifying properties. Additionally, the present invention

induces a lesser priming effect for IgG antibody response than does intact

cow’s milk. Thus, the present invention may have a reduced immunogenic

potential.

Detailed Description of the Preferred Embodiments

[00015]

Reference now will be made in detail to the embodiments of the

invention, one or more examples of which are set forth below. Each

example is provided by way of explanation of the invention, not limitation

of the invention. In fact, it will be apparent to those skilled in the art that

various modifications and variations can be made in the present invention

without departing from the scope or spirit of the invention. For instance,

features illustrated or described as part of one embodiment can be used
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Det ai | ed Description of the Preferred Enbodi nents
[ 00015] Reference now will be nade in detail to the

wenhwdiBdeemt s of the invention, one or nore exarprAS25/010048

whi ch are set forth below Each exanple is provided by
way of explanation of the invention, not limtation of

the invention. In fact, it will be apparent to those
skohlap@dthar etmbo@ihtem Ittawevcaa istilh furtheti grhisadin@ng. and
variations_can made in the present invention

vv| (6] de phpsi Ih@ lﬂmedﬁba%@sﬁewn@aventtorwowéuch
d P‘r?d%ﬁﬁjc%gong% d'\)%ﬁfa Bfi§ as c?r)ﬁ‘féjwﬁﬁm thlelé%[)gé%?%é)é%pended
escri usedo

art one can
anolaims aan‘tibdlr mqutvaie:ntsll @tluieraohjdmtbl fe‘attlurelaeamd aspects of the

enmbodi nt 00016};J E}s IS i tend H?ﬁ]
pr@%eeﬁ% IYeatien are dis¢ egder?fﬁ‘ﬁ%lp Y'@H? @Iowmg
Va&lél%‘ilé@%s@ﬁ piFSHTEIL VY fohlPé‘ uh8ErsEGRPSy 8 e%%r@ﬁ&@{ﬁ{ﬂﬂm the

clainms a el r equivalents. O her” obj ects, ures
andrtdbatetbespresenttlisqussinsmis a desaription oéeaempiarymei@bdiments
f

deQBls B i RoT i lerS AR im (ing s Plerr s pspRetscqf the aressty

skmk,bnt,@n_t he art that the present discussionis a
description of exenplary enbodinments only, and is not
intended as liniting the bHPefmbensspects of the

Y NS WL o SO st ntadgg hpen
I eﬂmtﬁéﬁmsslﬁéﬁ/(ﬂooi%glmrdudlgg@%Ilam(bsese [00018] The

ternms e of hydrol an the extent to whjic
| olilgsT SOmRS taies Kaatet of pyaiay yHaeh e odebr i Naich
e iC
D PEbtdpord aEBRKERTR Un SAAANC Ry dURR reBraRTHE, ©
t otrelasnerbent sifovepthel mmmb@re@ﬁsmiﬂmm&m:d@rmbrphem ire

i VGO mharee ealabe LNBLATRPRr Bf St fer TRt
hep}égénpfn mqnﬁmbrotémoozo] As used herein, the term
prebiotic” means a non-digestible
[00019] The term “probiotic” means a microorganism that exerts
beneficial effects on the health of the host.
[00020] As used herein, the term “prebiotic” means a non-digestible
food ingredient that beneficially affects the host by selectively stimulating
the growth and/or activity of one or a limited number of bacteria in the
colon that can improve the health of the host.
[00021] The term “subject” means any mammal, preferably a human.
[00022] As used herein, the term “infant” means a human that is less
than about one year old.
[00023] As used herein, the term “infant formula” means a composition
that satisfies the nutrient requirements of an infant by being a substitute for
human milk. In the United States, the content of an infant formula is
dictated by the federal regulations set forth at 21 C.F.R. Sections 100,

106, and 107. These regulations define macronutrient, vitamin, mineral,
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food ingredient that beneficially affects the host by
sel ectively stinmulating the growh and/or activity of

wonasasoz4 | i m ted nunber of bacteria in the cobPom/ushmb/ 010048

can inmprove the health of the host. [00021] The term
"subj ect"” neans any manmmal, preferably a human.

[ 00022] As used herein, the term"infant" neans a

hugpa dihétingfedigitdeidigin ahebriaostifrridteahd nuffidPaBandsther
used herein, the term"infant fornula" nmeans a
cobfrartiesal bwrandueastimils the nutrient requirenents

of an infant by being a su Lute for human mlk. In
the United States, the conqm rﬁfég an infant fornula is

dCi [00502%1% byn tbeortiades Withﬁbengeédmmwe;ﬂbnfambhlelaihfa?ht formula
. F.R. Sections 100, 106, a 107. These requl ati on
dehanbeppdisnayerednihe mf@ahf{gmw has ai?%ﬂﬁﬁgi%?ntenf and
in [ I ' L ef j I ;

L EEPHEEE ol AEIrS diboRibIf RSy BhodH didfhPorotein, The
| npeoteingrarfialdozudlysateanfdbe defantfonnuta haeaspesifintand unique

i e e e Ihet fet e i dredii dnet & fipthet from
COffY p§&Sarg M xture of partially hydrolyzed casein and
D

whey protein. The protein partial hydrolysate of the,
i n[Q0025] or theprasentdnegdiontprevigdes awmhey preteingeaseds ratio that

o o B i i ha BRebss Byl 7 ARl efiBodiient
| niRNtsitiorofwitey pietein:caBeln ishetwéen absel 50:68tind 1(h30. irs
simlar to that found in human breast ml k. |

paPOPEEr smRaiBankdhe ratinel GAREITEWBEY BP9 60:40.
g?rg(gjcﬂk%ﬁt FREWREY SlResth Lé@dﬁl@ﬂ?é‘&ke%%hﬁﬁwehﬁoﬁﬁ% derived

, the ratio of casein:Wwhey protein is  abou
60fret afps0ack Krioevninghe @riot laioneusmbodimeriietherwheyprotein

o 11 6 ot Ao Wonk SR0Re FO Sfedti e 1 "
S OH{frRfadtuANY, FrdrA \WHEEYrotdlh oREEn B NVERE Pivhidheie Btained by

manuf act urin from whey protein concentrate (WC)
mpliwaflitgatm(g}ﬁ]wbew by ion exchange and/or electrophoresis (ED

whey) or from whey isolate that has been treated to reduce the lactose

content of the whey.

[00027] The casein used in the present invention may also be derived
from any source known in the art. For example, the casein can be either
acid casein or non-fat milk solids (NFM).

[00028] Both the whey protein and the casein may be diluted or
reconstituted to solutions containing between about 20% and 25% total
solids, and between about 40% and 50% protein on a dry basis.

[00029] In the present invention, the carbohydrate component
comprises between about 0% and 60% lactose. In another embodiment of
the present invention, the carbohydrate component comprises between
about 15% and 55% lactose. In yet another embodiment of the present
invention, the carbohydrate component comprises between about 20%

and 30% lactose. In a particular embodiment of the invention, the
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ultrafiltration (UF whey), by ion exchange and/ or
el ectrophoresis (ED whey) or from whey isol ate that

woasoshee4t reat ed to reduce the | act ose cont enPCofustdve/ 010048

whey. [00027] The casein used in the present invention
may al so be derived fromany source known in the art.
For exanple, the casein can be either acid casein or

nosaifbadhydidts cemipotent biMpris¢HDeRRerBatidutthend28% lactose. In
prote| n and the casein nmay be dil uted or reconstltgt ed

t othese rRMbRdiments, éhﬁ.fﬁ@aw%e%m&w&&@rw Algsynay be any
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60% | [ t of th t

 SBaEt it eribadimanh dns GATIRYOEATR GRBTROMeBR P Be0s about 25%
be VERR APy odﬁf{g%%r@%{p ligge In yet anot her

od| ment o resent I nvention, the carbohydrate
C orqnm@mt Zfbmimtess Mzt e addedh tathedibfand formagecor amayke .

I ti I d { N t

t nBsPBb Ryt aBLndBR SamRentr ot MEAEE Rtk abvgee 1
angmbolirhast 6f1Re ld\)érﬂlbﬁsﬂleqa’@@@éﬁﬁ?hb&lraHWSrds%ﬁﬁldWh@Qirled
source of carbohydrates may be any carbohydrate source

knBy#rolysate elnethis ergbedimant] etweass atzﬁui@@ eand di0%e & thep
S o hy R HERy, nsiHE [ BRonTHAES™In BUERIGIBHP |

c aeimbodimante aboutpsiterdf e dpied Sgdralysate caﬁ%nhms‘ carbohydrate.

elUliRga] + 6o StpcBioenbotiednisntinny hsdepaedmtont can be
Nty il s mbBERHIPRRI o Eatey 5@ 9@5@&% any kfethod

one enbodi nent of the invention, the lactose in
naknoewn liry ther @ émrernave fie lantdse chlytenbl Abamatively, mik protein

ry Beer ke EOBRRR e SRt RARs AR koA B ing Bfk fomuia

pa[00032] ar [retheqstesEnt invaltiH, tI’i@%&ém&@e dvgdﬁﬂyzed using a

hydr ol ysate constitutes carbohydrate. In one
enBtietlstie eBrymacPiateass Nof rotgase '%lcf\&?é‘oc dﬁw?@ﬁf“QfQ'ﬁ Iy

beavailable from Amano Enzyme U.S.A. Co., Ltd., Elgin, IL. Protease N is a

proteolytic enzyme preparation that is derived from the bacterial species
Bacillus subtilis. The protease powder is specified as “not less than
150,000 units/g”, meaning that one unit of Protease N is the amount of
enzyme which produces an amino acid equivalent to 100 micrograms of
tyrosine for 60 minutes at a pH of 7.0. To produce the infant formula of the
present invention, Protease N can be used at levels of about 0.5% to
about 1.0% by weight of the total protein being hydrolyzed.

[00033] The protein hydrolysis by Protease N is typically conducted at a
temperature of about 50°C to about 60°C. The hydrolysis occurs for a
period of time so as to obtain a degree of hydrolysis between about 4%
and 10%. In a particular embodiment, hydrolysis occurs for a period of
time so as to obtain a degree of hydrolysis between about 6% and 9%. In

another embodiment, hydrolysis occurs for a period of time so as to obtain
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0% In this enbodi nent, the hydrolysate can be treated
usi ng any nethod known in the art to renove its

woactsaseoecont ent . Alternatively, mlk protei n PCT/US2006/010048

ingredients that are |actose-free can be used to
prepare the infant fornula. [00032] In the present

i nvention, the proteins are hydrol yzed using a
praideglted ??hmébf/ﬁfs, c;JfIFétbaﬂEf AL NTHS eivebsiehydrolfsismay take
commerci ally available from no Enzyme U S. A Co.,

Lt betweenghput one halidiegde aROHES NOYFSt eol ytic enzyne
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oA o coPRlark D ok Be rhamine] BARRG Ty BloIRE e
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arbaieD 301l 6ch ad B die P tRHls" AEGYPANG tof PEyFosi ne

foﬁ'laﬁﬁaiﬁieﬂlgt%‘bo&?@,pH of 7.0. To produce the infant
fornmula of the present invention, Protease N can be

usp0036] | elnedrslento atamntainsthesptionalipdlief themplutioned whey

f th l. i ' .

or Bicast, Fydrin yalel oy HRpBRstd RetaSth pidlot gt sodtm

C Opytiekiee did/er pStaBSiuAT BydroRidealzptie BEELd adjabbiie pH during
600C. The hydrolysis occurs for a period of time so as

t ohyiolysis. ot gedivahyroiglgris lupsH o Beiust & Bdothe ampHAO!
10284ilifh mqa{dhbfd&d@a tS’fPé’ng}EBh ,shtmgmé Xéhﬁ?l%%rtﬁeflé\iel
aperlodo INe SO as to obtaln a egree o
hytiat ityconsprisesviessthaincakiout O 26 cbf 3Be tdtal soliokindhe finished

a

nmbodi . ' . I 0d. '

RSk BTbarobisieo b St Sl SeRE B tod Bt

| eygdq & aliuist Byt of Ry sdialicn RetheesssirbordiuenatheabEfore the
hour to about 3 hours. [00034] A constant pH should be

maénzyne ésnladded agduagng mq/bycyo]yshs precesimedesto maintain the

pre inpvention, the pHis adjusted to and
ma?ﬁt(tﬁﬁ%ln% " between about 6.5 and 8. In a particular

enfopd36Ent Thé Rendunhtiof caastid solotch atided taithe/sdlutigrd@08%g the
In order to maintain the qptinal FC of tge sql ution of .
wheRteindiverelysie £38ike copttledy pristaheebyaddingihs cagstic

oSSR B 207 Do PRIRRSHTRan e
manufactured by standard batch processes or by continuous processes.
[00037] To better ensure the consistent quality of the protein partial
hydrolysate, the hydrolysate is subjected to enzyme deactivation to end
the hydrolysis process. The enzyme deactivation step may consist include
at heat treatment at a temperature of about 82°C for about 10 minutes.
Alternatively, the enzyme can be deactivated by heating the solution to a
temperature of about 92°C for about 5 seconds. After enzyme
deactivation is complete, the hydrolysate can be stored in a liquid state at
a temperature lower than 10°C.

[00038] In an embodiment of the present invention, the liquid partial
protein hydrolysate made according to the methods described herein can
be used as is and blended with other ingredients to make an infant

formula. Alternatively, the partial hydrolysate can be produced in powder
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hydrolysis. If sodium hydroxide is used to adjust the
pH, the anmpunt of sodi um hydroxi de added to the

woabastizam4 shoul d be controlled to the | evel thaCTiUS2006/010048

conprises |less than about 0.3% of the total solid in
the finished protein hydrolysate. A 10% potassium
hydr oxi de sol ution can al so be used to adjust the pH

?f forRebyp 8pidlyl dHi g%éh@ur&ﬁydr@@sm UFhe gFltalyedné@ﬁyurelysate

he enzyne is ad during the dro ySi S process

i ncan then be inaarperaied e apdn .anﬁformq a.[ uaghemra@mbodiment,
d
P o g LD G LRt BalchP Bt gy aga then

pHspitagtdrizid. bAXgaid dt'Hégsﬂrb}muedﬁydcoly@étetoa@rbe: mbrpnratmll into
and proportionally. The hydro]ysate ca

meAQfRfantitosE sy A ém‘aat@rwﬂ%hawnaé@%gggcr&edos}ama"y

F
CoRLBIRSR ERAR  polBIRTELC g oo b bt
t hforinuda fdryedateon lnawubjrethieeatt.t o enzyne deact i vation to

438y " ShiBnT IOl e reaSY ieniian gy 12 nittonally
t eHBl%bﬁstté‘ %ﬁd Qifpl@QWJ&orﬁaﬁ%sféU taﬁl@%e& Gnan aﬂﬁét%"ts of lipid,

Alternatively, the enzyme can be deactivated by
heaarrm@ydwée mtamowtanmna andnipinesalar d hefampuii ofdipdl obiat

<0y S BBEEI Ao GO b s can e

St ahg kabwa it e artaineurlin@wegetabroilb@Uch zisO@é]ﬁBbll IgvybBan
enbodi nent of the gresent i nvention, the |]

paPi RAIMOSIRIN.FAEoRYEPHI PEdiua Faae taa%@me]eﬂﬂﬂgh RQleic
W%ER@@%&%F hidiedleReAhBweR) UndHedi @nt X WPH{ &Msietkin

er 'ngredients to make an in
Al typicadlyicael vary frioen phott hto alyoutd gil@0doahnThe apnauni ofd

BBt NraIlrRT yastond ahofhe 1S Bboun S pEAR
i nfeooy0] nfl'ﬁ@‘inf*aﬁf fBHhisla hﬂayﬁﬁ@lhﬂéfa Srobic ey prfobﬂ)tlc

[iquid partl al drol ysate can be concentrated by
ev&p@waﬂn the arrliewl hermcepptapleiin bis emgadimenthdn a particular

B, N DA & SR I B O e
paLbct@lblaylllus and Bifidobacterium.

[00041] In another embodiment of the invention, the infant formula may
contain one or more prebiotics. Any prebiotic known in the art will be
acceptable in this embodiment. Prebiotics of the present invention may
include lactulose, galacto-oligosaccharide, fructo-oligosaccharide,
isomalto-oligosaccharide, soybean oligosaccharides, lactosucrose, xylo-
oligosacchairde, and gentio-oligosaccharides.
[00042] In other embodiments of the present invention, the infant
formula may contain other components such as long chain
polyunsaturated fatty acids (LCPUFA). Suitable LCPUFAs include, but are
not limited to, a-linoleic acid, y-linoleic acid, linoleic acid, linolenic acid,
eicosapentaenoic acid (EPA), arachidonic acid (ARA) and

docosahexaenoic acid (DHA). In an embodiment, the infant formula
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hydrol yzed proteins can be fornul ated using any of the
nmet hods of infant forrmula fornulation known in the

wanrte/pa0d®39] The infant formula of the presenPCT/US2006/010048

invention may be nutritionally conplete and typically
contains suitable types and anounts of |ipid,
carbohydrate, protein, vitamns and mnerals. The

anportairf DHIARI 16 é?fotlﬁéﬁerﬁM@dlﬁiﬁdtﬁh@aﬁfavlﬁfdtrrfm@ BbARME ARA.
to about 7 g/100 kcal. Lipid sources can be any known

i nint et anather, embg@lmﬁ;pt,v‘@genmt torgiyla owmna@nfm gefains

SO rml ein, coconut oil, medium chain
tr?‘gﬁ%@%%@dgl , high oleic sunflower oil, high oleic

sa[(rdoz:a[gzr ir bne embdfdhﬁehﬁ', ltk))eth IDIIE\ and WRA afe W’cggrgjrﬁtedl into
ca can var romapout 1 to about ca

Th ealnfm%tformula&a‘%’wwmv?ﬂtlew iryﬁ@%ﬁrr&sz%m%me weight
abPé{fo & AIQA%}QAHS g@i%&ng?%rﬁ SBbout E%@ T'@fﬂ ' ﬂft%‘hg\’g\%ely,

formula may 1 nclu obl otic. iotic
i nthis eatior d:an/\bde frobe aboatehldb Iabo'uh4t1h| Is yalrlandthm riternativa,

ol e Pk i S BN, o ope el O
B| EhfholRResy tHEMatibQ9ehdlit 21 anot her enbodi nent of the

invention, the infant formula may contain one or nore
pr E2004¢] c s Theveffegtiehparouat RhBWH\ inran aebediment of the present

or SBHTSh R il By B8R Tl pef REPEadTPuBlont Ber day to

gaha@mmad MgosEdehel b@l@l wéighe per ohy.olrsaine batbiodément of the
i sonmal t o- ol i gosaccharide, soybean oligosacchari des

| abwestien.dbe ameuri@f iR éfcffﬂm akrut 6mg per kg of body Weight per

I

e present nti~on rru a may
c oetrﬂniodimemtethe:amrpun’emfsom wboufid Olnog gpec kaiofl body weight per

d fatt i d LCPFA. t abl CPUFAs
ReRuE ShaB g fkg Shedabeght pel pagi bt Fethaier
g btﬂb@kjﬁhéntaméﬂanioun@iser&n@wo@t 16Im@benke o@@bﬁy weight per
ei cosapent aenoic acid (EPA), arachidonic acid %

an€dayl iz abaneXdBeores keolhg ight Reafla¥nbodi rrent t he
| ”tmﬂﬂhsﬁ or ‘?H{a%%?&ﬁ 'o?%)% iniEht3BRh0GE SRR %e ptd¥ent

ant forrul'a contal ns
invention typically varies from about 5 mg/100 kcal to about 80 mg/100

kcal. In one embodiment of the present invention the amount of DHA
varies from about 10 mg/100 kcal to about 50 mg/100 kcal; and in another
embodiment it varies 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.

[00046] The effective 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 of ARA 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
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In yet another enbodinent, the infant formula of the
i nvention contains both DHA and ARA. [00043] In one

wenhwdiBsememt , both DHA and ARA are i ncor por at edPCIMUS2106/010048

infant formula of the present invention. In this
enbodi nent, the weight ratio of ARA:DHA is typically
fromabout 1:3 to about 9:1 . Alternatively, this

r abhfboeidieRE the amoun® varids fotroaldd®0 rhglper Kgrofsid %/welght
anot her al ternatlve the ratio can be from about

t obgheay tczabgouwpmgep @ria pichodyr welghb8PhEAY-, the ratio
';][ 0047, rren{a r‘%&?ﬂ%ﬂAFﬂ]%‘l ﬁf&%hﬁﬁla@%}‘ﬂ%e Wth@ﬂépﬁ'ékent

resen I nventi on
fr mmeahouttypﬂcaﬂy \rwreswgomfaﬂwdyo\mg/g B0 keal toobboutd Oﬂbngm 00

15 bod i ght per. day,. | one

o e 1B oneabedinan of e nresBRbinyabtioh: 158 Areunt ot ARG
ab b

oo 0ulieS B A55uS P/ KAt §8buPPo nitr00 Rob aHiandfifer
embDtogérent ixaraourat ARANaGES Jioouabast 26yt 0k bcaifto

bod 60 kg .of bod
werBRUt ARG KB4 o SRiBEMar Selbelnrel et hunt

i snrfv@ﬁﬂbﬁbmétarﬂ&mgofmkgaséumdmgﬁm@héamer day to
about 30 er kg of body wei ght per day. [00045] The

amiRA48d ianduArR/é@anfhﬂwp eatedug@ metmesﬁ invention

b0 RTG!sth TR st e RAbwY nfBis &%, FoPRhARRIS, P EHh ARA
t Igealt@rb??me/diltb\étgetsiupplegﬂmtgrlﬁ?mlgafby?ﬁamg as etquwgient
ou ca u | ; an In
gn@fﬂ?é’tnt Q?rgeéﬁ”rr%lr'ﬁ fg h{é} &@5% wrg'mﬂ%g&ﬁt nQENafy/Areggnt in the
k:frgé gfd?a a?\% nofiferBilaiO8, #Heits ddhtainkRy DHAUR ARA can be

ment o the present invention, the anount
i saddedto the amplem@nkoafom{mwmplahlegm@qmvavlenhamount of

Cy BT i AR i e npkmawtP ERERh i R 3P na gufhout

dapHM apQAMRA 150 ng per kg of body wei ght per day In

one_ enbodi nent of this
[00049] The source of DHA and ARA can be any source known in the
art. 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. DHA and ARA can be in natural or refined form.
[00050] In one embodiment, the source of DHA and ARA is
substantially free of eicosapentaenoic acid (EPA). For example, in one
embodiment of the present invention the infant formula contains less than
about 16 mg EPA/100 kcal; in another embodiment less than about 10 mg
EPA/100 kcal; and in yet another embodiment less than about 5 mg
EPA/100 kcal. One particular embodiment contains substantially no EPA.
Another embodiment is free of EPA in that even trace amounts of EPA are
absent from the formula.

[00051] The infant formula of the present invention has a particular
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i nvention, the anmount of ARA varies from about 10 ngy
per kg of body wei ght per day to about 120 ng per kg

woholadgzonei ght per day. | n another enbodi ment PCThs2006/010048

amount varies fromabout 15 ng per kg of body wei ght
per day to about 90 ng per kg of body wei ght per day.
I n yet anotherenbodi nent, the anount varies from about

20mdleqigar Weight dizatbutioni Oitis Resteliar Wweighbdlstriifliomthaeer
kg of body weight per day. [00047] The anmount of ARA

i ndempagtratesk agneRialle .emuél@flmqn @mtﬁ%geﬁhtlemﬁ@meﬁred to
|
Bl Pttt B S CTARR 8  S 1B B

i anctLgair Xveight algmmmonfha%?ﬁeemih@?n to mmmbwhlbsﬂér serum
mg/ 100 kca about 70 100 kca I n anot her
en{ﬂﬁ?ﬁﬂh‘?dx ﬁ&egﬁﬁﬁ'ﬁfnta?ﬁ%ﬁfkaﬁn\es from about 20

ca :
m (gegg%i In %ﬁteﬁgawr,méﬂt Gohé \;ﬂgsmﬁhverﬁrbn?tm@géﬁ%pbg%n

nt o esent ntion e anouht
i shwdhm;tsawfmagiemmd:ag fo [dme)mmod}téemdbeameremmamebe

R AIBE s Pl onB! SPRemst s HRtislftel AV R Sate

caearbgeqcé@adnHIQufd%rrﬁ% @Iéﬁﬂéd Wthf&hauin?rémeﬁ@nb ;AT
an equi val ent amount of an oil , such oleic

suhmmdmrcrltmnal supplaEIany. Hitenaiivelynthenpartigh nmtqn hxgrolysate

pecaafes A aP Rl ehidn iR i B GO oA o3
eqsmwlémeht apwttitierial tshppleasdntdfavirethevdssetibedl partidlignd
normal ly present in %)he fornmu DHA an

L Bidroly 2o prataiic 6o b FpI AIPChBNG 2V 96 hih predopis gt
knﬁm?lt|bnam§>g¢<§menﬂ F&{:ﬁﬂla%ﬁ%*ioﬂmﬂh Ak drf1e present

i nventi on, ces O and ARA are single cell oils
as[a0053ht Bizelex@ludhan chidosatogreghy, (SEGC) WaSEeed%demnmine

5, 397, 591 th ' '
el fspuiatary ot FEPBEYORp fla BRBls3 T poBiH Rty
S e e 2??ﬁ‘é%‘°?‘§f 8 sisent

| nagweeint Abthe rawderediefagh farawila waprpeighed arhtq rrovide 0.
grams of protein into a 50ml conical centrifuge tube. Water was added to

bring the tube to a volume of 45ml. The mixture was placed in a Sarstedt
D-5223 Mixer and mixed for one hour. After mixing, a 1% protein solution
was created by adding another 5ml of water to the tube. A stock standard
was prepared and mixed for one hour as well.

[00054] Separately, 14.91 grams potassium chioride (KCl) was added to
a 1000 ml beaker. The KCI was dissolved by adding 700 ml of water to
the beaker. 250ml acetonitrile and 1.0ml trifloroacetic acid were then
added to the KCI solution (eluent). The pH was adjusted to 3.0 using a
0.2M Kz;HPO4 solution.

[00055] An HPCL reagent bottle was filled and the bottle was washed
with eluent, reserving about 50ml for dilution of samples and standards.
The Hitachi L-6200 A Intelligent Pump lines were purged with eluent and

the columns were equilibrated with eluent for one hour.
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substantially free of eicosapentaenoic acid (EPA). For
exanpl e, in one enbodi nent of the present invention

woOhersimzézamt fornmul a contains | ess than about 18CT®S2006/010048

EPA/ 100 kcal ; in another enbodi nent | ess than about 10
nmg EPA/ 100 kcal; and in yet another enbodi nent |ess
t han about 5 ng EPA/ 100 kcal. One particul ar

REJDDSB} nt Agentifd mmgldi@&tl@r@tmﬂdeblyfoﬂ@néﬁéur Anoihef each
e diment is free of EPA in that even trace anmounts

of sampleawas fieeiiad infoalash scray-RaP 4ubgp00HMm! Dipllorainethane
r | Caa?é)ﬁl telﬁgdﬁﬁt%seeemh hﬁ%?gﬂsﬁppgéﬁle?e capped and mixed by

ecul ar wel ution
nolreerdion fowr tihés.dThe rsampilésmeramellmmﬂﬂwedddr five minutes
accegqs@bl e enulsification and taste qualities as
& 90 ot her partial hydrolysates found in the

\%F(g{?tﬁglt S%err?]l)eatﬁ@'oéﬁnﬂgsg\éég Lhté CaHtAf ug@ohfé:é‘tb@%i standards

own to i'nduce a |esser
sefl dhwegediuied vdthyelethie(@00uh&B200ub c Approximately dinnl.of each

o ahrd ol iR Bhci bt bkt aBloS8R e 48 B Biopelt
e[ dUbB] deTeipper (T oSt Y chef SRR YeRtaries -10

ritional supplenent dpartlal protein

hywess ¢iduted vwﬁheb@nbéwul i 9404i dl Feoyigisanereppaded into the
B e R T L
hyév\:jatnldﬁg(at 'd?{me a:{aybm?pra@gdm tl@H&ainlamwamplet eThendtal a

0 ere nutritl ona t t
D BRIGRE A VIISHEE (B EFHEEe TKR RS aMlopaRTAR TpgEam
pr%iﬁ r’rﬁe Ds BR thatmiank 8f gb bQQm #d thB&d I@Q%ré’frun

nutru i ona suppf]errent gorrru at| o novvn in m art
[ Otlibé3¢s$t&|edmammmeanolﬂwmmejgmiambfale(GfEttme pnatelmsed

to . determ pe the nol.ecu we trlbu aon. of the
hy 0 ?”4 at Bg&n@gmgptgﬁ%aag%lh{gro ysate {neinVentioh has
pran %‘Wbl’é/géjﬁﬁ)‘rédm&dméi?ﬁf 61 2908 witPEeSangSRE edleaht Weight
a sufficient anount t he povvdered i nfant fornula was

wefighidution shawminolakle 19 aBoyeans of protein into a
SOBadiA’ °fl aGHbE ehitRRirERE Al HAgoAARTof el difion

I nhas 8s stadeltular weight distribution shown in Table 2.

Table 2
Molar Mass % Molecular Weight Distribution
(in Daltons)
<500 17
500-1000 35.1
1000-2000 30.9
2000-3000 9.6
3000-5000 : 4.2
> 5000 2.8

[00061] The following examples describe various embodiments of the

present invention. Other embodiments within the scope of the claims
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D- 5223 M xer and m xed for one hour. After m xing, a
1% protein solution was created by addi ng anot her 5m

wohowaten4t o the tube. A stock standard was prepamsenos/010048

and m xed for one hour as well. [00054] Separately,
14.91 grans potassiumchloride (KO) was added to a
1000 m beaker. The KCI was dissolved by adding 700 ni

of hersigwill be bpaksieoneFuiiel intied artiftarh Icenalldéraﬂtldhrdf the
trifloroacetic acid were then, added, to th

sofResitication erprasticerpethsHnyeRrtionms diselpsed h@r@mu di |ﬁgnt§nded

0. 4 SR S, i ORI, B oo

r eegem'plwy ahtwwmahb sicope wnldutpi;mirofdhe smamltlea bairdy indicated

S)é?% S\W i¢h &ﬁl‘ég;@eﬁeé%)q@s ::E{ t b @g “alP pericgﬁtsages
e%ué g%ﬁto%da We'idht@da@.g,n&mégg oﬂ{é@w&%%di{cg%%l After

es were m xed for one hour, 5.0mM of each
san‘pl e was pipetted into gl’é&&[l@_ew- cap tubes. 5. om

: gmﬁ%ggg%@ﬁghﬁ?@ e By ehonarnRdiEing 1 Prad partial
T t
SoRy gy F%o‘é@@f'yvﬁ?Pe'@ﬂ‘é“?ﬁa'n%"‘ﬁ?%m“é"?"ﬁ”ﬁ@mwa‘ 9

cer!’lﬁVﬂQHg’@ln conrcateik (8Q%hwere temaixgd i adani caatajning water

gFgé oct 8P 's|urpr"ﬁ$&’g'tbt Bﬁésoﬁéﬁgghfbéfbét%eﬂfzo@ﬁ%ﬂd 23%.

rd was “pi 5 8hc aut osa
VI The phdf thappedy waB0BERmdasuredp Sod(um laadLmjtaskaymr of

il CRCEAARLRS e R A %o
auhReAgm) fm? rtl‘f’e)’ pAS 0fPkd BPAmMaNoA ‘énz%\%r\ﬁéé Qddé@iﬂ)ﬂﬁesslurry

and secon andard. The tray was placed in the
Hi Falidwinghe saldjilosr of Athano it td thewttrey, the piH wias contingously

BB Gt BHESh B o TR R AT Whroice
sarrpkastaMafunt bf sddiant ﬁ}‘idtbklaeladﬂje@l&bﬁtﬁe bhﬂ'ryfméQOLB R§. The
rTB%ht profile of the protein. [0005

al aregunt @fr@taasmmamyqﬁwd@ﬁ%i&ﬂéo 6%6 §Wé"y \ﬁ%ﬂtﬁ &
haf00063] The hydrolysis was permitted to occur for 90 minutes, the time

starting with the addition of Amano N enzyme to the slurry. At the end of
90 minutes, the slurry was heat treated to inactivate the enzyme. The heat
treatment consisted of raising the temperature of the slurry to 82°C for 10
minutes. The degree of hydrolysis obtained in this example was between
6% and 9%. The slurry was then cooled and spray dried to obtain a
powdered hydrolysate.

Example 2
[00064] This example illustrates one embodiment of ingredients that can

be used to prepare the infant formula of the present invention.
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an average nol ecul ar weight of 2,000 with the range of
nmol ecul ar wei ght distribution shown in Table 1, above.

wpQOBAEBGY20k N anot her enbodi ment, the partial hy#CcolUgs@b010048

of the invention has the nol ecul ar weight distribution
shown in Table 2. Table 2 [00061] The follow ng
exanpl es describe various enbodi ments of the present

i nvent i orfable I3erRecipec franEmbvédimentt dfctheddypdrolysatee

rent-to one-skilled in-the

_al-pshereln will be appar
t from corlBpmdighton of the sé@:PPT&Q(’lk@rﬂ'a‘Pd hydrolysate

t othe TnventTomas di OSed hererm. 1t 15
wﬂé’mééa\"@ﬁg?'@%e speci ficatign ?oget her with the

GV \ERrotbih Comsardeited to be eampl ary only, with the
LI i d hv

cope and spirit of the | nventli on being indicated
hEotassiyrg Wﬂrﬁﬁdﬁol low the exahples. In the exanpl es,

e gi VETT OIT d I"grit Udbl S UIII €SS
Fé‘?%’lnéz("ﬁ lalfed Exanpl e 1 C{\§0062] Thi s exanpl e

1

B@atumu-g@jr@qa@t hod for produ®@.8g a protein partial

/drnl\/cm‘p Inltlnll\/ 60 3 g-non- mlk solids (mII(

'c:r—'om"'mm—"cmo
7

ovvder) and 37.4 kg V\/ney protel n concentrate (60%

o7 [ded o7 Vikfifins hefy e AdacRl hienh B in Fapfais: Edafples
23% V|leﬁ||1sHhaf carhbe gidded Yo ties fdrivena mm:;;r‘aﬂamlﬁdd,muhamin D3,
BRI B, R e Bt A
t hB P'ﬁla&n%’m\% B 1ic N % 1@9\2[5%?%%%&{% é’rtu% g§corblc acid.

surry FolTow' ng the ‘addition o
s| [00066]t hdlipefallamay@ied haadsled tadmejérmeldieotsdnﬁrrabcbe 3.

Tl SRR GHRGEr B A0 T 336 oL PR atcium

s| ghbyphie, aldiuktglytdphotphataneaidiun® blueohass; isadium citrate,
hydr oxi de added to the sl ulgrr%%was 1.5k [ 00063] The

hyaptﬂswra chlpsidgepaiaspitin £ Ratassiimatiasphates shagnesium
Eﬁo?ﬁﬁ’éﬂa' o‘ﬁfstéhlfta{ée zﬂf&d%lgfa?é‘ afl OPRBQuaENZyMe to

urr the end m nutes, the slurry was
heat treated to i nacti vat eEI(alrranﬁyrre The heat

[00067] This example illustrates the priming effect for IgG antibody
response of the protein partial hydrolysate obtained in Example 1. Three
hundred twenty-three infants were studied in seven pediatric practices
located throughout the United States. Subjects were healthy term infants
enrolled shortly after birth.

[00068] Infants whose mother indicated her intention to breastfeed were
assigned to group A. Those infants whose mothers elected not to
breastfeed were randomly assigned in double-blind fashion to either group
B or C. Infants in group B received an infant formula comprising the
protein partial hydrolysate obtained in Example 1. Infants in group C
received a commercially available, whey-protein dominant milk-based
formula (Enfamil, available from Mead Johnson Co., Evansville, IN). Both
formulas contained the same amounts of protein, carbohydrate and fat.

[00069] Infants were evaluated at monthly intervals up to 4 months of
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treatnment consisted of raising the tenperature of the
slurry to 82C for 10 m nutes. The degree of hydrolysis

woht@imexn4i n this exanpl e was between 6% and 9PE€T/TiIS2006/010048

slurry was then cool ed and spray dried to obtain a
powder ed hydrol ysate. Exanple 2 [00064] This exanple
illustrates one enbodi nent of ingredients that can be

usagde tat aliisitpsr @nd b6 antlBnohthisof syeodt thhee pf memven sites.
i nventjon. Tabl e 3: Reci pe of an Epbodinent of th
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phAaah@hal bloBE VRS trviRSPRaSEre éeﬁuméﬁelstdfff@ﬂrmn atidnc
sul fate and cupric sulfate. Exanple [00067] This

ex Beoglahin asd deteraning deprataeiifgn dne gﬁ@ntﬁcwhq yere examined at

gnse of the protein partial hydrolysate
?a{ﬁ%@ OGF% anpl e 1. Three hundred twenty-three

| n{ mom]vvefrhesnem edrunn cepvattraimi aftlg Geantivediesctosmilk was

I ted t t th ted Subj
neSPIRGAHLe i PN GEHES HPBIEIObAGPSRIPT P S nHowever,
[ OMséﬁh%&mﬂw@@Sﬁwtm@ to' Mk %P@ng‘hﬁrcahﬂ? EPI the

to breastfeed werée assng group A~ Those inrants
whgesipeft intands fcformdlanctthan tlmmf@dfm’@astmr"e (Qr@naﬁﬂqr

SRR, THEYG ISR P B es e sl &
Collictiesa drogtep prinehg eﬁect ofahtdey dowlriilapteibtfar RES antibody
Exanple 1. Infants in group C
responses (group C). Thus, there may be a reduced immunogenic
potential of the partially hydrolyzed milk proteins of group B.
[00071] At the time of enroliment, no significant differences among the
three groups were found in the mean serum concentrations of IgE
antibodies to milk. Further there were no significant differences in the IgE
levels among the feeding regimens throughout the study. The mean
serum ferritin, heatocrit and hemoglobin values were within the normal
range at 8 months of age, and no significant differences were found
among the three groups.
Example 4
[00072] This example illustrates a particular embodiment of an infant
formula supplemented with the protein partial hydrolysate prepared
according to the process of the present invention. In this example, lactose

comprises about 23.5% of the carbohydrate component.
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regi nens
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. L
crc ot uuy. I'ic

griayin, |

Thiamin HCI

Pyridoxine HCI

Folic Acid

Ferrous Sulfate, Heptahydrate

Lactose

138.017 g

Zinc Sulfate

16.422 g

Sodium Selenite

0.018 g

Cupric Sulfate

1.688 g

Manganese Sulfate

0.239 g

[00073]

amount of lactose present in those NFM and WPC solids is approximately

In this example, lactose is naturally present in the partially
hydrolyzed NFM and WPC solids. More specifically, about 50% of the
partially hydrolyzed NFM and WPC solids constitutes lactose. Thus, the

13.433 kg. There are an additional 138.017 g lactose present in the
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range at 8 nonths of age, and no significant
di fferences were found anong the three groups. Exanple

W0 2)@0080rAy This exanple illustrates a parti cul RCT/US2006/010048
enbodi nent of an infant fornula supplenented with the
protein partial hydrolysate prepared according to the
process of the present invention. In this exanple,
| acompesitionpritietotakapprédntztelgi 3L 5iel katdutdgadinathe infant
copponent . Tabl e 4: Nutrient Information for |nfant
fo% 100073] In this exanple, lactose is naturally

rpﬁgmq in j raafq{ : i

IEs)o I ds. ]meagepgfﬁr%?gﬁk)? aogtt)é?lg%w#gi t gs%}ﬁﬁ]itg? ,n;ant
hy tbrolufa.e ThisEdlah narboh@d s icdstend iss7.887 deg), laanteseseomprising
Thus of ctpse present in thase NFM and
veentyst 527 RG RinRielaladBRGeae. Witose SorREses BpEriatel
addB 599 b thel &albbfb8hydtaicPsshtehEiR RS infAnt formula.

t heconposition. This totals approximtely 13.571 k

g
| afQUS]i nAllveferemess citask imthig. spegdTatipn, Tineluding without

f ol puS- e aiders, SRRt oRtieht bPafafohS, (g,
| apteeatftone! tedts)gepoity, handddriptg Wbchdvat, bedial, internet

Therefore, |actose conprises approximately 23.5% of
t hBOstHigh, ieupPaLMYialest Bededicalat an thenkke, gra hereky irgprporated

[ OB? feeréhde irngé ﬂ'[i§ F?@&fi&éﬂo%%itﬂ if' BhBretiReC MHeCREE R bion of the
i ncf uding w thou mtation, a papers,
puldfecatcesiereipds éntesdeg ataraly tapgpihimatizetise assertions made by

presentations, texts,. reports, nuscripts, broch S, .
bob! {g@hp@ﬂ%@ ng ilﬁgg, I gmq@gtﬁagg@yﬁ gence constitutss prior
pepHOHiNcantstedeh@ahbirlyhi tRERalRSGR e iaRearRY RiEserfiience
reference into this specificationin their entireties.
Thef theseipskieferepees he ref erences herein is intended

nulgigren s AMIBRON prerbBq S RSEN T8 iierkieR fave peen
codssdribddedsing ispecific ternff) plavivan] and essthuds, tduehrdegittiption is

NS T IO R N L

t hEath8V 8 SiniBMRnP8ER 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 sterile liquid infant formula
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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15

descri bed using specific ternms, devices, and nethods,
such descriptionis for illustrative purposes only.

woheowsoms used are words of description rat hePCThamoe010048

l[imtation. It is to be understood that changes and
vari ations may be made by those of ordinary skill in
the art without departing fromthe spirit or the scope
of WH i8'c@sigidd igiventi on, which is set forth in the
folTowng clarns. In addition, it should be understood
t hat aspect sApfinfapkfaraila GeMEABIHE; ment s may be

i nterch [ A0 0 ; ,
whi | o naCRORSRbRe o A i rhprie of SRR apout
i nb%nand 60%Mulaetosed based ondhe gothbweiybs ef thet tenbishydraes

been exenplified, ot h?r_ uses are contenpl at ed.
Thetesest E‘,thFH@faé‘HQrmU%m%ﬂ‘%cope of the appended cl ai ns

shoul d eyl Lo i
ot of er r Sole bofbbREnt Ehcts CEREHL8A bpBaRlaly drolyzed
i swhay pAoteiméiach taseinnwhereio tipg rationaf: wheycprateinytdrcasein is

BB EAn R0t a0 TRiAl a4 nerein g ReftehydrchRate nas
cafRobysHRIsprea® 808t thefollBWRingthagé of edibt@ar walgha

protein conponent which is conprised of partially
hydistibytien asejunstion«if theinhalaiseras: wherein the ratio

whey—profeint asetrmts—lyet N Aot 50 St ag
D: 30 and V\M?ll%'i M”alsﬁe protein hﬁ%t?/@{é!wg@@#e'gﬂﬂmtmn
ept i des spirDhledig) the foll gwi ng range of nol ecul ar
pight distribution as a functlion.-of their pplar mass:
The infant $290mul a according to claim 111¥Rerein
Teproterm hAygnEhrsate has tiye peptides |ad Over
he foll ow ng%r‘ﬁ;pggul ar wei ght| distri buti 2%?? a
incti on of fgo®-200®! ar mass: 3. The i nfant27-80mul a

ccording to claim1,  whereinithe rat
ot ei n: case90-20Qbout 60: 40.| 4. The inf aﬁr'@ ormul a

ccording—t A I, whererm[the car bonydria
bponent cgsr%‘r?r@i'd%%gdbetween abhout 15% and ggi/?l act ose.

> 5000 2-11

OVQT Y +TT+TNST NO

2. The infant formula according to claim 1, wherein the protein
hydrolysate has the peptides spread over the following molecular weight

distribution as a function of their molar mass:

Molar Mass % Molecular Weight Distribution
(in Daltons)
<500 17
500-1000 35.1
1000-2000 30.9
2000-3000 9.6
3000-5000 4.2
> 5000 2.8
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5. The infant fornula according to claim1l, wherein
t he carbohydrate conponent conprises between about 20%

wanweAddtok act ose. 6. The infant fornmula accor dPa@/uSe006/010048

claim1, wherein the carbohydrate conponent conprises
about 25% wei ght percent | actose and about 75% wei ght
percent corn syrup solids. 7. The infant formul a
accor di 8g toThkdnfam{formiua accortlimg tdeddaiae1 ofvhénetit tHeysitio of
Ofwﬁa prot ei n conponent ﬁ bet ween about 4% and 10%

BY Hrpieineaseln i AROU B0 ng to claim6, wherein

t he degpee o rigt S
betweenﬂabou:r g% Vogt%% %Ec glnlgn?aﬁlﬁ} orrru?'ré(‘r“%el

ac carbshydrate corgiomeht comnprisés beiweemabmlt 1586 mnkd65% lactose.
oot “Bor v BOUREHE nga B5HANGS SARE) Sl ™

| NnEamohly Qfeﬁé'cé 'e te&% h¥e§9€m€se?ﬁ§b@jt 2088 8hd Bt lactose.
preblotlc infant formula according to claim

1, wherBin tFﬁbeum{aahforrrmlaracwrdmtpuabmmﬂy\Nb@ﬁem thees a

LB ERBRL PO BRTSAalpsh b fabe

i nhadtabbat WB%&N@@Wpérdwut torrcdypuprsblids.wherei n the
LCPUFA conprl ses in an anount of between about

my per Kg of Béd@fawéfcgwlq;@?ccuagngtte BT wbs@re@th?e@egree
kgof’ﬂ%;ﬂggbé Btprg%r n g@%goﬁént %ﬁgt\}v%ﬂ?ﬁ oA Y 10%.

accor rern conpri ses
ARA in 8n arﬁibatmfaﬁt fnnmm:accad]dmfg t6 cri@rrpé,rwkgrem tHeodiggree

t 150 i
bobP BuyrBsis SPine HrihiorBpRaTS BetkPen ABSHLS W e Fo,
wher ei ngt he h@@ﬁ*ﬁarﬁ‘?@ﬂ?ﬁulé%e%@f&cl&ﬁ%1 Wherdifghe infant

infant fornula according to claim 14, wherein the
r afarmuda ageitionelly cemprises ableast angprabietitout 9: 1 .

10. The infant formula according to claim 1, wherein the infant
formula additionally comprises at least one prebiotic.

1. The infant formula according to claim 1, wherein the infant
formula additionally comprises a LCPUFA.

12. The infant formula according to claim 11, wherein the
LCPUFA comprises DHA or ARA.

13. The infant formula according to claim 11, wherein the
LCPUFA comprises DHA in an amount of between about 3 mg per kg of
body weight per day to about 150 mg per kg of body weight per day.

14. The infant formula according to claim 11, wherein the
LCPUFA comprises ARA in an amount of between about 5 mg per kg of
body weight per day to about 150 mg per kg of body weight per day.

15. The infant formula according to claim 10, wherein the
LCPUFA comprises DHA and ARA.

16. The infant formula according to claim 14, wherein the ratio of
ARA:DHA is from about 1:3 to about 9:1.

17.  The infant formula according to claim 14, wherein the ratio of
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17. The infant fornula according to claim 14, wherein

the ratio of ARAADHA is fromabout 1:2 to about 4:1 .
wa&ooefibeoi nf ant formul a accordi ng to clai m 14, peEISEI06/010048

the ratio of ARA-DHA is from about 2:3 to about 2:1

19. The infant fornula according to claim1l, wherein

the infant fornmula is in powdered form 20. The infant

f oARA:BHECIRATSH RIbOUO 161 | abdut 4vher ei n the i nf ant
fornula isinliquid form 2 1. A method

pr event 1Ryt RBCUVBB asLER Perajiieg thrpiais i Waerein fe ratio o
%‘m? f@{r%ff%%oﬁgg‘ﬂos%%dt@gﬂo the subject an

a accor o claim1.
19. The infant formula according to claim 1, wherein the infant

formula is in powdered form.

20. The infant formula according to claim 1, wherein the infant
formula is in liquid form.

21. A method for preventing the onset of allergies in a subject,
the method comprising administering to the subject an infant formula

according to claim 1.
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