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WD 2009/ 040310 PCT/ EP2008/ 062532 -1- Prevention of
Al lergy at Weaning Field of the Invention 5 This

WO pwentizon relates to a nutritional conpositi OPCERP200062532

the use of this conposition fgr reducing the risk of
devel opnent of allergy and atopic diseases during the
weani ng process. Background to the Invention 10 Food
aIIergies of which the first to occur inlife is

caused, in nost cases, by a
r$'£8¥?“3?1‘“{ 8%?‘8@%%@\9‘??%% food In the early years
of |ife the imune systemis still devel opi ng and may
f #idldtod tHedaveaygtidml erance to dietary antigens (this
may al so be described as insufficient induction of
oral 15 tolerance). The result is that the baby or
c Aihisd lnverymmngelatﬂsm aowitioral cempgsiéioat ead i tomtle use of this

r @?ﬁ?@&%ohof& '?@dﬂﬂlﬁ% Y rikk V& ﬁ)@%éfﬁ\fﬁl a‘?l%?g)@?nd atopic diseases

response to iIt. Foo ergies may a
nétlrl}}ﬁlﬂ?ﬁ W@ﬁﬁlﬁgﬂig?eszﬁ{ so other mamals such as dogs
and cats. 20 Usually, food hypersensitivity devel ops

t after i.ol e baby, child or young ani nal
fﬁ'ﬁ‘ ﬁ}a’réﬁ’épﬂ H9P¢ 60d cont ai ni ng potenti al
aIIergens Apart fromits nother's mlk, the first

ng&ré’llé?gf%‘se'o?%ﬂl%ﬂe{h%' h¥stet]'6°88&frefneﬂf?3{s g‘d%“ milk allergy, are

Ies at otel ns an
al@@wd Homest pasek, By Ragapiionsto pmtelmbm theoienen Ingbe early years of

aljife gy irthhud "S%f@tsetﬁg I ?t;ﬂl edetvelo%n%e AR fi‘lllzi}y AL &8 BE@QOE) h8lerance to

abres wt (o40)
ﬁai%%ﬂ%%k(tﬁks H’@Ve@léﬁ e%f}@ﬁg%éﬂ%@ﬁgﬁéﬁéﬂn&ctlon of oral
dltcﬁteﬁmepr ofled nssutuhtlas thedoabyd ot edhéldl opryotigg nimal mounts an

2eonespEaBbfng TRpolRE ol cHERFa P Te SR A atereic
as¢sponse Eoent. t foed bbbiges wiay héfeet smtcmﬂsfhumyns but also other
ﬂﬁéﬁﬁﬁﬁﬁds efl%g dogf’hﬁ‘&@%‘é? to cows’ milk proteins may

sequent op allergies to other 30 dietary
proteins such as egg and cereal proteins when these

gmybnyrmw éI@é@sm{q déivelopat; uweaﬂem sdﬁbé}iﬂ‘tﬂe baby, child or
1 etar ere

on
cOudk JpRRuhke® eaf vl S e #@ﬁ o o ROt i hafidrgghs. Apar
alfioat e maothst’s lnﬁlla\tbe diest dibtaogetdteins genetdlly endduheoetsby human

ng?]!)lﬁ? Jagf% SN’ qfrﬁk @?&Smsrh?fdr a?%?erdga%%'vg cows’ milk allergy is

F Xa
the most common food allergy in human babies. It is generally accepted that

babies with established cows’ milk allergy have an increased risk of developing
allergies to other dietary proteins such as egg and cereal proteins. These allergies
may manifest themselves clinically as atopic diseases such as atopic dermatitis,
eczema and asthma. Even those babies who have successfully developed oral
tolerance to cows’ milk proteins may subsequently develop allergies to other
dietary proteins such as egg and cereal proteins when these are introduced into
the diet at weaning.

From a dietary point of view there are only two ways to treat an established
allergy - either foods containing the allergen must be avoided altogether, or the
foods must be treated to decrease their allergenic potential, for example by
extensive hydrolysis. Infant formulas containing extensively hydrolysed cows’
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extensive hydrolysis. Infant fornulas containing
extensively hydrol ysed cows' WO 2009/ 040310

WEDNHERBOO8/ 062532 -2 m | k proteins (pepti desPCT/EP2008/062532

consisting of not nore than fiwe am no acids) are
manuf actured for this latter parpose. Simlarly it has
al ready been proposed, in US Patent No. 6403142 for
exarrpl e, to prepare petfoods with reduced

n ni.on i | s_whepe it-1s_ . .
U ARl Yo bt S SRR Rl 3 AL Jadf ol g Sgmino acids) are
amaem@actunddv&bv ghis lestcﬂ puipose.diSemslanavie hahalready been proposed, in

oppl i s.lo
aval I etalggc?)dst u?flgfa?ge} &gg@%}éésgél tgg&a%gdéageth reduced
ofl ere@mcatanﬁc& eRrBpIgh IpBakuYECHY itpisosuspasied fhat theeanimal has

Edéﬁll@f)edﬁefo@ﬁ a@léf@nsfwwer hesdmei s ﬁfét@hfﬂ%fl €HeSdisadvantages that
ur i nt act

B ffos bt NG s T3 SPha%sipted in the case of
Theoiethnee digts atdc bschaveotbpeor deste sedthehtase 6fluge taf extensively

r e.ri of e ; )
Bl e R RRL OIS ALUERAE ), e gersens vl
anerrrﬂmle&sfbetmogawéectt hat is, children haV| ng at

| east one close famly nenber who suffers from an
all er exanpl e of such, produycts is the |3f ant

One .
f Jﬂlﬁ{ﬂ%age, 18roglastsd hawe phsan gleviserly araely sedp wieyreduce  the risk of
pdeveb ﬁlgstﬂb dllengemn theefiist pliiee kS u AN foH%hﬂdei‘l ht to be at

s o YR ey Gl S T CONE T RSt blog€ Aty Sethber who
Feiffeshomt amlallefgy.). A(Dheregytmﬁle nf shoimpmodiycts Yokhel Odant formulas
NBageid Bﬁﬁﬁaﬁt&@ﬁh&é ly;&ﬁ@é‘l g Eg@g@ﬁh@ﬁ R F%he marks NAN
pibh band N\NhHA 2 efhese prdw V«;/ Spen dﬁmzustwe;@i\nera@tlvely induce
aBka tbRraM@UGEcAIR! miIRl RbRMES Fﬁt§cﬁ§%@tal C(QWAfﬂeP%)} Klin. Immunol,

p%ﬁ ébg ]ghg)fzeas \,\%&?égj,z,%t %ffz)smlyg Sgp\gvl%héglggoanimal models that

emeymﬂ@mhﬂqwﬁﬂgmds blﬁatbwpg mﬂhtprwglﬁfwtmg (llla‘grdééibf }}ydrolySIS of

W SUcC erate Se ow s m [ -a

Wb e SR BUCRY T i ER LSRR B h ok whereas

ahydmhzmt@dwtith a datguerd arf dl}fdmo}fyﬂisapf L8ppregs ebts pBebiilitc of these
ﬁ)&ﬂﬂgot ARALRRALd %ﬁatr g}&%ﬁﬁvé rf@@&j('?gt Sistrhfgalmﬂﬁ]aﬁﬁch a_moderately

hpararre er an | mMmme ate t
rbﬁém pied ov'’s mﬂkkfoaeﬁlﬂqé’fh%ﬁeedlefgrdtlwb a@éw@n r q@d over 100

phﬁie@ d’sscdrh éu’édpc@%ﬁ bt@h&alﬁoforﬂﬁlfld NRIpPredea @ﬁec@ﬁc IgE and mediator
MRS NECRERE 55@31? ST/t Hpiegiate type allergic

\Nhﬂ:dcslbnt ﬂ“hnsr walrk elegemistated that sotbsdwst nalkd protemduc ésl possible to
define a degree of enzymatic hydrolysis whereby the capacity of the peptides to
induce oral tolerance is maintained whilst their allergenicity is substantially
reduced.

Transforming growth factor B, a bioactive peptide found in human milk has been
identified as a potential regulator of atopic disease. A meta-analysis has provided
evidence for an overall allergy preventing effect of TGF-8 in human milk
(Gdalevich, 2001). According to Kalliomaki et al (J Allergy Clin. Immunol.
1999 Dec; 104(6):1251-7), the TGF-beta in colostrum may prevent the
development of atopic disease during exclusive breast-feeding and promote
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30 Transform ng growmh factor 13, a bioactive peptide
found in human m |l k has been identified as a

w@odoentidad regul ator of atopic di sease. A net aPEIEP2088/662532

has provided evidence for an gverall allergy

preventing effect of TGF-13 in~human milk (Gdal evich,
2001). According to Kalliomaki et al (J Allergy din.
Innunol 35 1999 Dec; 104(6) 1251-7), the TG-beta in

G SRaThe oA PRI ey b%igp SRERPE aniniPinG OB s ol vigported a

20981c0d 08I0 RETO ERROOBNY GRBIBAtive &fgpqma‘toxy aldpagy development) in
p'éﬁﬁ&'l%h' Bt 'thh BQ@I{‘ bRl Hsfor i AcYnt eatndalhad therefore

Y
reporte a reduced 1 nci nce eezi n @I n((jjl cati ve

ofcqeagsi 3 A1y {ptall deseyt Hebeh @Bﬁ’éﬁfqd fonchigdien grleg hag yeen breast-
h?@ﬂ m&f&@%Yloﬁ@EOﬁ@Z 5 affl Dlfelrs @hrpﬁﬁhﬁﬁaﬁo ndmuae recently, it

B ar Sh b €A nrCR Wb THadfe B %ﬁZﬁGﬁ%cm milk formula

Skmhiced gdergrdser(stiikdyioat toakcowd’ Ahlller@enfilla retl alniealidtr Research
l\/gbggjecently, it has been shown in a rat nodel that

t ddition of TG-13 to cows' mlk fornula reduced
allergic sensitisation to cows' mlk (Pentilla et al,

Pegi errlo'aem thlglpgf@ %Qarﬁﬁ%lé’ﬁfé 9)@01\9&1% ggm‘ﬁﬁ' €8 is relatively

youn are ex ve Yy m | 1S r atlve
s BleY r%ﬁ%@g m F‘cfﬁWaW? fok 8)s a%lml%tt% %&orﬁqu@s for human

f ouantsOfcyi éxaﬁﬁplehs Aer MugBReridd)f ghes fé@dst@ﬁf@ﬂi@h@hmmg different

o te?%fpfgl{'f)%el& g{eal?@ggqtsgﬁrg ynglqg}dtgcgé gtgg %\1/93'83;1% the dependence on
[ mlﬂoducpﬂ)vudﬁ allt hlee dletleIaatsucmctdeesaﬂgpﬁmdgrmfahoand nddvielopment is

tBOH dn‘aﬁ}gﬂr 're&u[lbngH%rﬁrSE‘éé 5%%&18&1?2%11%83\'@%%19@.“ and

deve correspondi ng uce
process commonly called weaning. Gbnerally t he next

d(ﬁfn@fa)ﬂ raé eﬂc&t ef1e@! bRsh Ry M@M@ﬂed@?'%@ ﬁqa‘ﬁ%ﬁ@' |
pr ot eJ nylo nt ?%&ﬁced at © he star gl 15 cered

twﬁ' gu) Wﬁh Stﬂﬁtém?%ﬁ%ft @ﬁtragrﬂ WeUHRG) tgp%ca}mﬂ «h?orm of infant
I Bél&ayssforqﬁ%rﬁﬁdh nﬁJﬁa?tsel %rd@)prgﬂeﬁmdmayve@m ﬁid(gegaltefrgic reactions
reactions. en.f.irst i ntr.oduce i nt di. et . a, -

ey RSP oAb ED iftp i A F RS i B tiGhi K nieins have
sabreadys fheehy suaresdully etroineedaf tfbereafiee yltm ngungnmmaimmal may

g?%(tzoe]ﬁﬁﬂésio#ﬁhﬁt %Isﬁaééggfgg %tzi‘gfr:] g?&h@”gﬁ)&él élﬁﬂﬁfg\l\?%% peanut, fish
1§

t pad imegk with hgdskaagach kase hat an aﬂe@l%rqsegwy et
result. 25 However, by conparison with mlk proteins,
atlvel little attention has been aid t
ﬁ%ﬁéwra % FORAEOB ™ 4 ey PECtewse £olah gele/ohfglﬂ?grenﬂon has been
dpetdaltoythp rpetreanysprsueition of allergic reactions to other dietary proteins such
as cereal and egg proteins nor to the possibility of preventing the development of

allergic reactions to other antigens such as pollen by means of a dietary
intervention. Indeed, this may be an even greater concern given that allergy to
cows’ milk proteins usually disappears spontaneously between the age of two and
five years whereas allergy to cereal and egg proteins for example is generally
slower to disappear and may even persist throughout life.

There is, therefore, a need to facilitate the introduction of dietary proteins other
than milk proteins into the diet of young mammals at weaning by reducing the
risk of development of allergic responses to such proteins as well as a need to
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as cereal and egg proteins nor to the possibility of
preventing the devel opnent of allergic reactions to

w@tdvendsmnt i gens such as pollen by neans of a dPEL/BP2008/062532

intervention. Indeed, this mayJbe an even greater
concern given that allergy to §0 cows' mlk proteins
usual |y di sappears spontaneously between the age of
two and five years wher eas aIIergy to cereal and egg

pr.o ei e Quer dj
Dt e B G REP b b IRl pis B REpbRe L0 RBPBRN oked by
t ld'mtmyo retigenseparticolatlyciih i mdas t fte riskt Dﬁdalmteﬂqmncﬁt of allergic
d&&%@h%mprotelns other 35 than mlk proteins into the
young manmal s at weani ng by reducing the risk

of devel opnent of allergic responses to such proteins
aguhﬁhhrﬁgfﬂ“ﬂﬁﬁthgnMD 2009/ 040310 PCT/ EP2008/ 062532
-4 reduce the subsequent incidence of atopic diseases
whet her or not provoked by dietary antigens,
péﬁheima:ieant hiyveantots ﬂfa&etsar[ﬁisimglyldisﬁovéeacbthap tentiseodt a combination

k 9 e}%{rﬁal n}?/ ﬁﬁ? %ar\llqgk?f ¥tn8f (t}fEI E)e fﬂ&g 8”@[&% tolerance to
t héleysbetary arqtembusnah a8 were@ﬂ aad pfggtpratduys whendhesseare introduced

Mty MeOhRt HrapsinkCmdghAIh el Ricahthd RAHEE thah®liRm ea;ﬁewously
ot he{) ie aLﬁr rotei ns swfh as cereal and egg protel

ﬂ@éet @qeﬁpw@d\@c@aﬂierqtﬁ% the diet of young
mamTaI s at weaning whilst maintaining a previously

t abl dtoleacetoc
AARPHRARS P HA Rt orfenk B EAET Siravidse; p putritional
pcowmipdeisioa cumpiitingreapart@dyplogirolysed cofbmpirsteng having a degree of

B R TR R ST e o
sepdarte CONSIEECOBPPSHIonoonm  of ready to consume
co_rrp05|t| on. The invention extends to a nethod for the

pri mar revention of allerg reactions to ne )
P TP odlveBHOR; SXER ﬁPof‘eV’ﬁ%hqdn gr gﬁn@”ﬁ*&%&?m‘é‘im%n of allergic
wegittiogs t@eedppintrddoged dedanygpﬂowelhmmaoy@@qgrmal at weamng

AR IR Sl DSOS APUTIR e e o

ptleregpentivaginognt odeq reaenpfsithymd compsissndh et pedrallyshpdiwlysed milk
2
AN e DB RRYELLS aRg o0 7.

di seases in a young mammal at weani ng conpri sing

f gpdiingehtfort RS tHRWidendSBRImEH6d 78r tHepMBRRY PPeRStioADT atopic

a therapeutic amount of a conposition
2 diseases i a young mammal at Wean ning comprising feeding to the young

mammal during the weaning period a therapeutic amount of a composition
comprising a partially hydrolysed milk protein having a degree of hydrolysis
between 15 and 25% and TGF-B.

Atopic diseases such as atopic eczema, allergic rhinitis and asthma may be the
clinical manifestations of an allergic response to a dietary protein or of an allergic
response to another type of antigen such as an airborne antigen. The prevalence
of asthma for example has dramatically increased in the recent decades most
probably as a result from changes in environmental factors such as pathogens,
allergens, air pollution and diet. It has been demonstrated that airborne antigens
are efficiently transferred from the mother to infant through milk and that
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conprising a partially hydrolysed m |k protein having
a degree of hydrolysis between 15 and 25% and TG 18.

wawepic di seases such as atopic eczemn, allBCTER2008/062532

rhinitis and asthma may be thec clinical

mani festations of an allergic fesponse to a dietary
protein or of an allergic response to another type of
antigen such as an airborne antigen. The preval ence

0 thma.for exanple has dramatical ly increased in .

BRIl e RS 1R EAIRE | BR b gl B ppflmogtobulins.
c Baeapetseimgeindicashtoeraate felios omsthe petsease pail kdgénkiringdactation,
ald fQfNed [rg@?bﬂgﬁ’)%'@ﬁ4@n@ grlh'rgéhoc%eshﬁﬁi ?f?fépendelnt on TGF-B

denonstrate i Tborne an ens” are effictent g )
t sienatlimer iadl el dnsonslupon, becashmalkrmegiadiryansipkohag airborne

t RAti g0 2 HROMBARIEOIRGT BB 268 dral t8letaceraandifig to antigen-
i nducLi on does ?r%trrggtli%m re the transf

.,of C .
i DG POYEEHOR ] S1G LR, &lﬁeﬂ%cg\é‘ﬂ}%‘ﬁ &rishjpg to be bound by
r didoey, die tilmeerpoBs balieycotthal Ghel Sughuisingg diswoverty ot iridsiction of
' . + I i .
TEALALER SR B0, o MDA FR08RP iSmmunoslobuln
cbntralisk sathehoe dlag efiedtk ofddilafiad breash siiby leadls gmthe realisation that

air By B possibld BPRdule tRe ik b@Botl Qﬁéi]gicsréaetibﬁ‘seto dietary proteins
|gg€.c ion of ora% tol.erance leading to
S [

ant | gen- X
gvelqnuesid cof atPmic gHseaseeyi 8 lﬁitmeﬁya]di”%@la@@?lon based on a
\t/)\blhhiawlty h\g%;@’@iyte,ﬁdtrﬁﬂbq)rbwﬂmn g)omﬁih@t@csrywhitﬂﬂmmﬁenhpb&er words,
| eye.t.hat,.t he .surprisl | scover t .1 hduct.j;on . .
ofte SiFutiaRist Sred it of SRl b Al R i Brotein with
t H&KE-Badsfieg vofanimgrwlegl dleulnfast isbexpasetli fos thatfiust tiome to other

t f < [ ' -

r SRR FkInP RuchGs, g bRoBIEARA ek BRAR: bRk 36 rpduce the risk
r P& gensitigsdion talthe nghveproéeins ppdsubssuretinile devslepment of allergic
apchcHBUe kO RINYroRfin@h PRl AitREAIRDF l@l)évé!o?ﬁfeht bf %@ic diseases.

i ntervention based on a partially hydrolysed m |

protein in conbination with TGF-13. In other words,

t DRtaited Dés«tni?ﬁbmnfoﬁe Bnvepnteinnat i on of partially

hydrol ysed m 1k protein with TG--13 during weani ng

when the infant is exposed for the first time to other

15n duespeofipatomeitisfadlosting sermggghpreaheifoldowing meamaps:-
proteins helps to reduce the risk of sensitisation to

the new proteins and subsequently the devel opnent of |

al #lepli discpgachicans the cHoknl é@%ﬂéﬂf@élo% afedlicrgie sqpsitisation and
I ifdtu@fs Asyiel Rpmats, Atogit AREzemE! ﬁﬁ:@gi%_srhini@@hﬁd heWma;
Description of the Invention 20 In This specification,

the following terns have the foll ow ng neanings:

" diepte ofihydadesistrealf®H hef alprofetainaxasitiicatimbeoos peptide bonds

)| 61,91t Dbl S Wi A% leaved during the hydrolysis divided by the

number of peptide bonds in the intact protein expressed as a percentage;
“infant” means a child under the age of 12 months;

“follow-on formula” means compositions intended for use by infants aged over four
months and constituting the principal liquid element in the progressively diversified

diet of such infants;
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i ncludes atopic dermatitis, atopic eczemm, allergic
rhinitis and asthma; 25 "degree of hydrolysis" or "DH

w@booa/op3ed ei n neans t he nunber of peptide bondBCT/EPzob$1es2532

intact protein which are cleay%g during the hydrolysis
di vided by the nunber of peptide bonds in the intact
protein expressed as a percentage; "infant" neans a
child under the age of 12 nonths; 30 "follow on

farmul.a’' nmeans osi tions _int f use . b .

| P BienBE o VERIRCE WhABn skl SRARGuBloekaE tHowsponsiveness to
pehtganpalelivérqdiveh the erdmoutein t he progressivel y

diversified diet of such infants; WO 2009/ 040310

PCT/_[EP2008/ 062532 -6 "oral tolerance " nmeang an )
acPiipars PERVENHeN ofall ki gFasHpn A9 Botieepo REQ N dgeansprevention of

agithBREEMER! dfVRIcBhlNr@ictlogctediihnd dddl@des RALBBSY of risk of such an
ﬁéﬁveml on.of allergic reaction to a dietary protein”

HEIGFR0BAY on of 5 establishment of such allergic
reacti on and i ncludes reduction of risk of such an

ak. he [ eacticon:. TG B ! )

Fabas ok e@%#%%g;?gwﬁa Gigr S HETRLRET, Mol GFteqst five
bdistieicbed glosady aclateddiioawivovreppides dasignated iIgnatid dTGF-B2 ete
T Bund e B2i et ndifad AN ﬁf’@ -AINGRT TEIR-8) (i RYIR M ransforming
m | k TGF-B‘I%and TGF_B%%‘H( I et al, Transf’orm ng

edﬁm Fagtosh- Regdaiiom ol BRwne Kaspaasere4pBRsREY- [agRUNOL 2000
Rex: 0oL ppginol . 2006  24: 99-146); "weani ng" neans the
introduction into the diet of a young mammal of foods

15 other than its nmother's mlk or m | k-based
s tihshningt enesaws hhamtiaduanon fiiworthe diet of weaninggnpaniabdf foods

: ot L ' ‘
CPART dhdifts R, b it a0l sbofifiE bR I lfan formula;
its nothers mlk or ml k-based substitute therefore

ang et dhg tRASRAIAN tRE iR 8RS 9]9%'@? eHahGAT starting with

adm ni stration.of 20 jnfant fornula or W on .

{ SR duaet PGk fign ereshengauk st enillepeu apsdute

byhatefogbtind ohéing with eicd Seatsdrad Lbreast eeding\eridndnistration of

o]3 oIAéi tdfsr %lnuﬂéi i“g)nal comoosi tion conprising a

pél?‘ Pa(ﬁV 28 (ﬂ} ro?oi}sf%m Ik protein having a degree

of hydrol ysis between 15 and 25% and 50 to 1000

2 %?rg%;flé’tgﬁgérzsf to PArchtRESs a0 P ceflage§ BYNndiBhCRANS Y Btherwise stated.
The invention provides a nutritional composition comprising a partially
hydrolysed milk protein having a degree of hydrolysis between 15 and 25% and
50 to 1000 nanograms of TGF-B per 100ml of ready to consume composition.

The milk protein may be whey protein, casein protein or a mixture thereof but
preferably is whey protein. If whey protein is used, the degree of hydrolysis is
preferably between 15 and 19%.

Preferably, the partially hydrolysed milk protein has a residual antigenicity at
least 100 times less than that of intact whey protein. The residual allergenicity of
the partially hydrolysed milk protein may be measured by the technique
described by Fritsche et al (Int. Arch. Aller and Appl Imm., 93, 289-293, 1990).
Such a partially hydrolysed milk protein and products containing it may be
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The mlk protein may be whey protein, casein protein
or a mxture thereof but preferably is whey protein.

wo boh@siprotein i s used, the degree of hydrol pSI/EP1088/062532

30 preferably between 15 and 19% Preferably, the
partially hydrolysed milk protein has a residual

antigenicity at least 100 tinmes |l ess than that of
i ntact whey protein. The residual allergenicity of

t rti al hydr ol 2d mil k rote nma

oy et YRR 38 el A (R T ERE B RY Directive
APOH/EGL | er and Appl Imm, 93, 289 293, 1990). Such a
partially hydrolysed mlk protein and products

containing it be WD 2009/ 040310 PCT/ EP2008/ 062532

- €0@&Q§rtr%da6§9r%9gdarth@ AFEeNton maydopsshteths wearipg of young
phi%t\fﬂllglhlénﬁndlﬁdlﬁg %ﬁﬁr‘ﬁt |11Yﬁnts9@/né/ Edd1&RMAOSWEII0RS the young of
accordin

the i i on e used in the weaning
o E OB At sl o e A s ot & o
toddl ers as well as the young of conpanion aninmals

S W&elaa%tlf ﬂgeSm?tPl?rﬁﬁgf gomﬁ{;ﬁﬂgﬁ %? ItP{e HQ/%PHH% F% Erﬁ ?ﬁ?h‘r formula, more

conposi I'S "an
noreferaphes éohowyoraforaiulaierawe bynmants aged ou@eforalymonths

i nfants aged over four months. 10 The milk protein nay
be hydrolysed in sui tab] e manner known in the

| dhepidk pEatgingpa s YeFQJy g hin @stiﬂltaﬁrﬂ @agn@qﬁwm y the art, In

dﬁ‘i@éasbeﬂ witeyEsto CHiﬁadISLB@et‘tﬁ@brd‘déss s34 cBB&d it Beropean Patent No.

- aPehow® soriripo bRyt fR et Bk led BOSUT pR¥c erance; g the whey

mitaetioaliséds asﬂiessttaMgahmyrlhhxstsobetaﬁnal@ lactosedrdegutnid found that

ol ek SORCEY Shen RS AE BlONED Uif, ehPRoRlgekRee
pf @Qgﬁlﬁgt cirhalproressings Thie ee&b ﬁthﬁ‘oﬁ‘fx'fﬁlytsqfri&smﬁ Sleckgae to be
! PediRed TR GBOuL mmtgb@tafghlé%&m M@in@% 185 the about 10% by

SRR Eoioh S b kst g Db gbPeley Bine AlG@Ee which

Warelly igipgatésythe mutitvesal iqualitwsf theipporin gewatéty of the

protein source. 20 The source of the whey protein may

be aci d whey, sweet whey, whey protein isolate or

mlke soescetdfehe stheymrefesn ailyyhe aodentwy, svhet whey.eivhey protein

S?slo'ié‘t@mlr] ?m?ﬁ%l\gt}ﬁ:?% YAt eho‘wls%}J ﬁ{ee[fI%EﬁnggﬁlfClqu based on
ey

sweet I's a readi avai
bydwcmgt?rn ol o8 sroditRd ﬁrge@mh% Preguehey ys usedilyrmpvailable

t Bo-proaudtagtchessedhakiloaiid is frequently used in the manufacture of infant
formulas based on cows’ milk. However, sweet whey includes a component

which is undesirably rich in threonine and poor in tryptophan called caseino-
glyco-macropeptide (CGMP). Removal of the CGMP from sweet whey results in
a protein fraction with a threonine content closer to that of human milk. A
process for removing CGMP from sweet whey is described in EP 880902.

If modified sweet whey or whey protein isolate is used as the protein source, it is
preferably supplemented by free histidine in an amount of from 0.1 to 3% by
weight of the protein.
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25 formul as based on cows' milk. However, sweet whey
i ncl udes a conponent which is undesirably rich in

wo boogomiane and poor in tryptophan call ed casei POFEP2008/062532

gl yco- macr opepti de (CAW). Ren_%\_/al of the CAGW from
sweet whey results in a protein fraction with a

t hreoni ne content closer to that of human mlk. A
process for renoving CGW from sweet whey is described

in EP:8 2.1.3 f modifie t. wh r

orat B og Ryt bt plBEh L ERdOE Pl el R0 t9 2.0 grams
poépertablyyhysuplysedeies proteif pesel i) sl iofirerslyi to comsammo dotmula,
0 9 [ the protein. WO

O S o e B A Pt &t o il of

the present invention may conprise from1.0 to 2.0
gmafslovebn @afrhiial dith8 yeksehy BRen e ¥ ofta st niBe tolADH O

C BUHSGEL GT BTA WaT ety R o D<ol PHE: prag e erably

I fisoemn 50 am SO0 mhaogmnis mm 190 mbadd6{dst peedegbhn®0®fo 300 nanograms
TGE: f f - - -

15 T, PR 1 BRI L LB TG contan
mbeth “ﬁG@fé} aid Jf GI6621 mOB@praf@nabgf ana ratipebets@en did and 1:50.

Preferably, a followon fornmula of the present
i nvention contains _both TG~ 131 and TGF-132, nore
b (F’é?c ﬁ.@ﬁ

pr&iieRapry be added i the Toenykadn the forgn gt 9. veliey nigterpttaggon
naﬁiiblﬁe(ﬁ?ldﬁéié Biohbgve pépl;ﬂ-deg_shél}tl Ehlé’l g M(g:fom of XR-gu8e yfr_oan Armor
prot.ein action. enrjiched in ese, bi oacti.v ept i )
bR rkBane Opin T 5RO A B Rensic LRah il Blardd from milk
Faadesriedifor exemplerimEl 3 83 pldl gpBHD i92)%dwtAltéraetively, a
[ r 05 j or exanple in EP
Si%ﬂﬁg?ﬁ%% %gﬁ%%ﬁﬁg?%egﬁ%il y, a 15 reconbi nant
TG 13 may be used if preferred. A followon formla
g;ﬁ? %ﬁﬂo&?g{lgféﬂgﬁilgr ﬁé%ﬁiﬂg;&@g%hé&p%@géﬁng@?i?ﬁ%na may contain a
sou . y sou .
cs@@ﬂﬁ@ﬁ%spwwouz\@w ?%Pﬂﬁé%@te PO AiICQBVERRgnally found in infant
I a@msh ?e 53@1@ abdnevse, mbl?aidﬁagtlﬁhlm?]dfﬁﬁﬁﬁ,citaﬁihgaﬁd xiiMtess thereof
there e ysed althou the preferr source.
e e AP e e P ptdleHed, FeRTBE EREShFRMIS s tactose.
c Brdfotapdy she catbohgdratosourich woatithaewbemnweds Inand 59 odf the total
t@ﬁelggt(ﬁ*the @mﬁgg‘ of the formula. A followon fornul a
t

according to e present invention nmay contain a
source of 25 lipids. The lipid source may be any

| iAp ¥l 163 - ohafor it £ Redozdinigi toaBk §réit sntidni MARdbntain a source of
lipids. The lipid source may be any lipid or fat which is suitable for use in infant
formulas. Preferred fat sources include palm olein, high oleic sunflower oil and
high oleic safflower oil. The essential fatty acids linoleic and a-linolenic acid
may also be added as may small amounts of oils containing high quantities of
preformed arachidonic acid and docosahexaenoic acid such as fish oils or
microbial oils. In total, the fat content is preferably such as to contribute
between 30 to 55% of the total energy of the formula. The fat source preferably
has a ratio of n-6 to n-3 fatty acids of about 5:1 to about 15:1; for example about
8:1 to about 10:1.

The follow-on formula may also contain all vitamins and minerals understood to
be essential in the daily diet and in nutritionally significant amounts. Minimum
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formulas. Preferred fat sources include pal molein,
hi gh oleic sunflower oil and high oleic saffl ower

w®@ed09/0di3e0 essential fatty acids linoleic and PCT/EP2008/062532

a-linolenic acid may al so be added as may snal
amounts of oils containing high quantities of

pref ormed arachi donic acid and docosahexaenoi ¢ acid
such as fish oils or 30 microbial oils. In total, the

b NWEBMTE P e BT Pl Me S G oRup GBI hBY plpsrgls,, Fxamples
Thé nfiaeraso wit@enips ehé odidrynuthiests ptienpldy pfesensin theningant formula

@élﬁ(d@gh%%ﬂ’% Q/%Hﬁngﬂll xﬂ%nﬂﬁ% V’E%n% é@rw%ﬁW’BQ vitamin E,
a OW-

to about 5 The'’f on. formula may
alVEamed A ay iFnain Cy vitamith §, deHC mckb riapsitelngEcst. duatin.opantothenic

bﬁcﬁsﬁﬁﬂ)‘h‘n@' caltitiie Iﬂﬂ)lsbbioﬁ)h@t iGdifle] MronUtmbdhe@nNahl Yopper, zinc,
I gni ficant nts, hi mum WO 2009/ 04031

2 ebhoa 55848 o el SCPagiR e Bpomium. molybdenum,
esamhiel, ahéd -tamitter. t Minenald ami issialpchdaeden ahlk.form. The presence

ﬁ ona(ﬁntso be %&?{' 9ln§m{3ﬁa(le§ ?1[1@ %?I%ee};\g‘%a%lgg 1?1%&{1’8 adétpgndmg on the

vmtanderdmfannm@maﬁloal vitamin B2, vitam n B6,
vitamn B 12, vitamn E, vitamn K vitamn C,

VI amn D, follc acjd, inositol niacin, bjoti
Dg¢aredive the aferraufacw. gt al@aP%ﬁubﬁ*ﬁefﬁh ﬁ@bﬁ&f@m such as soy

I Mﬂlﬂh@ﬁ ditireMcidBegesssUions-onnrkdi-gBcatdes, BB HaNEEE,
chlori de, pot assi um sodi um sel eni um chr omi um

nmol ybdenum taurine, and L-carnitine. Mnerals are
udhal fgrnaddedayn opﬁbnalﬂy)ra:nntéﬁhe opirezs snnstancas dwaindunngy have a

oS30 BB DT TR g e i

necessary, the for mJI a my cont ain enulsifiers and
S'Fﬁﬁliy' SRE Sfosmhalh @&ays @¥ntahie GhdiBedtiblC bll%bﬁc&i%irﬂ@%h@ﬁ Ss galacto-

o g@%ﬁ%ﬁw& S GO Sust s oy hay

t‘i?\ﬂl‘t:h may have
a 15 beneficial effect such as | actoferrin,

I PiviRLRES malifd, PREHARES 1 805 st D%l e niR BmQEH may be
apr&mlr@d:tlmy blendimgadopethedebe f partmﬂanmydmlysah mfbuprotein, the
ot:alfbroﬂylh%b% sBQrcg(y‘én@QI&J e {Qoukg a??%ﬁ%tﬁ@?&%rﬁgné "f used, the

any su e manher or exanpl e, prepare

by sfigrsngay Sganplided é tyamoiat | The ¥ @‘r oPyaex aksol e added at this

Ppeirel NThé Retantias RaLYEhiRrgls SOy O a@d&i hhenik é}ionﬁtobﬁﬁ 8re usually

AR et A g e Ll ool e e e

addédhatlikdinsay be dissolved into the fat source prior to blending. Water,
preferably water which has been subjected to reverse osmosis, may then be
mixed in to form a liquid mixture. The temperature of the water is conveniently
about 50°C to about 80°C to aid dispersal of the ingredients. Commercially
available liquefiers may be used to form the liquid mixture. The liquid mixture is
then homogenised; for example in two stages.

The liquid mixture may then be thermally treated to reduce bacterial loads, by
rapidly heating the liquid mixture to a temperature in the range of about 80°C to
about 150°C for about 5 seconds to about 5 minutes, for example. This may be



point. The vitamns and mnerals may be added at this

poi nt but are usually 25 added |later to avoid thernal
walegoadsio on. Any |ipophilic vitam ns, enul sifPE&r/EP20881052532

the |like may be dissolved intothe fat source prior to

bl endi ng. Water, preferably wat er whi ch has been

subjected to reverse osnosis, may then be mnmxed into

forn1a liquid m xture. The tenperature of the water is

PR TR i D e PuBERNY G055 U8a kb B8E &R example o

I p@@hﬁ@r@ck&l}gd@ie used to formthe liquid mixture. The
liquid mxture is then honogenised; for exarrpl e i n
two stages. The liquid mxture may then be the

t ABgRednd diquadipixtec ey B ¢enled t0b9b01rta60d$ ;ﬁOhémqtnéS"C for
taﬁarhplku skt dbodink OTﬁetlﬁ{:@E{@ﬁﬁleﬂlﬁl% ﬂn@ tthen 'b@ﬂa%%upﬁlomogemsed

(grﬂ%xaglg ﬁ]&tggsstz%%'s E %Pm {(’) Qéel\a%a n tl%e first stage and

ZGB&AtOQCMP@ tB@'\IHOEE’Z@DMR)EB%?b]i’e sed(ﬂldcstage etlhe hbniwgenised mixture

ORI, B8 Ffher PO RE4 BeaRt Y BER SGFRA SRk Bhis: such as

exchan
v e ies m;ymb@eraboibd pfbarabsxﬁtdsmtem Oéml@mhomgﬁms@i mixture are
csl?f\aémérﬁf Yaitis@aht %Q?bﬁﬂ The |iquid mxture may
t hen be adal d honogeni for exanple in two stages
at about 10 MPa to about 30 MPa in the first stage and

alfbgthotndRdided @baute kOrdRderréd tde s&ﬁﬁbll&dd@h@?pa'fﬁt@w such as a
horma%e L sed

b t |
&S Bt e, TR contare it ROWEE, FonsRabonfiitd nave o
rrmmstate; comibet pHeandhaohbals XLomyewtight. tIhe ToRelamysiesadded at

TS By R S PRS0 2 el el o

drying apparatus such as a spray drier or freeze

dif gnic@id peRicens ﬁ%ﬁﬁe@oﬂﬁq{omdgb%lmﬁtu%‘%lydod‘ §t\éﬁhsed then
a nojs content@g)ied ess t han” about 5% by weéi ght

Tﬁ%epf’@hi NS CQRIIMEB- t hi s point by dry

m xing if not added previously. If a liquid product is

p#efer Ce{ t he honogeni sed m xture may be sterilised
l%lg ptically filled into suitable containers. 20

Exanple 1 An exanple of the conposition of a follow on

f dmexaen 1pa@@Mhdlcampb@mbh of prfes@nion formigltdcesrding t@ithepresent

bel ow. is conposition is given by way of

i invgstiomts gverobtlogw. Thus ¢aneposifpar 1sgmind:al wpeof {liustration only.

Nutrient per 100kcal per litre
Energy (kcal) 100 670
Partially hydrolysed whey protein 1.83 12.3
(2)

Fat (g) 5.3 35.7
Linoleic acid (g) 0.79 5.3
a-Linolenic acid (mg) 101 675
Lactose (g) 11.2 74.7
Prebiotic (90%GOS, 10% inulin) 1.2 8.0
(2)

Minerals (g) 0.37 2.5
Na (mg) 23 150
K (mg) 89 590
Cl (mg) 64 430
Ca (mg) 62 410




Energy (kcal) 100 670 Partially hydrol ysed whey

protein 1.83 12.3 (g) Fat (g) 5.3 35.7 Linoleic acid
W@ 2009040880 5. 3 a-Linolenic acid (ng) 101 675 PREDEPRES/062532

(g) 11.2 74.7 Prebiotic (90%35, 10%inulin) 1.2 8.0

(g) Mnerals (g) 0.37 2.5 Na (ng) 23 150 K (ng) 89

500 d (ng) 64 430 Ca (ng) 62 410 WO 2009/ 040310

PCT/ EP2008/ 062532 -11 P (ng) 31 210 M (ng) 7 50 WMn

(9) #(Ilﬁg) Se (g) 2 1o Viflamn & (g RH) 1U5oUU
Vit g o 10 _WVitgmm ELTg 18] 0-859. 4
Vit &ty It r) tg)—=5 54 tVII tam € (8”U) 1967 g’bt anmn Bl
(My}cE 67647 —Vitarr—BA—{re—0— 15— 36— Noget-r—D)
1 6138 ¢ anin B6 () 0475 0.80 Follic acild (g)-B 60
Pant YitHBRAMSREN (n) 0 49 3 VA%®anin B 12 9 o' 3] 2
Vitamin D (ug) S 1.5 10°
Vitamin E (mg TE) 0.8 5.4
Vitamin K1 (ug) 8 54
Vitamin C (mg) 10 67
Vitamin B1 (mg) 0.07 0.47
Vitamin B2 (mg) 0.15 1.0
Niacin (mg) 1 6.7
Vitamin B6 (mg) 0.075 0.50
Folic acid (ug) 9 60
Pantothenic acid (mg) 0.45 3
Vitamin B12 (ug) 0.3 2
Biotin (ug) 2.2 15
Choline (mg) 10 67
Fe (mg) 1.2 8
I (ug) 15 100
Cu (mg) 0.06 0.4
Zn (mg) 0.75 5
TGF-8 (ng) 448 3000
of which: TGF-B1 45 300
TGF- 32 403 2700
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Biotin (g) 2.2 15 Choline (ng) 10 67 Fe (ng) 1.2 8
Il (g) 15 100 Cu (ng) 0.06 0.4 Zn (nmy) 0.75 5 TG~13

w@ ogp/04038) 3000 of which: TGF- 131 45 300 TG 18RC1/APRI08/062532

2700 WO 2009/ 040310 PCT/ EP2008{962532 -12- Clainms 1.
A nutritional conposition conprising a partially
hydrol ysed m |k protein 5 having a degree of
hydrol ysi s between 15 and 25% and 50 to 1000
nanograns of TG- 13 per 100m of ready to consune
conposition. 2. A conposition according to Caiml,
8§ s a foll owon fornmula. 10 3. A conposition
according to Caim1l or 2, wherein the partially
hydrolysed mlk protein has a residual antigenicity

af. lt e;ﬁSﬁlﬁ[ii@i%nhl' ¢'6i‘ﬁpd_)s{i’ﬁ§n b&@@ri&iggta pk%rtiaﬂtf\ %yﬂfﬁl?ﬁ‘%d_ milk protein
roteln 4. conpo on accardin (0] r |
ol ai nTOVHEASISETTR T ROl GEWERT 1 il 3 Dad 0o T000

pr ot enanogamisey THEHHBepar. 1 Omlfaoapoti tomnnecmmpbsitgort. o
Caimb5, wherein the degree of hydrolysis of the
partially hydrol ysed whey protein is between 15 and
18% 2ocanpesigempedirdingriodcleondi mdiielbisar &llaw-oprfognula.
whi ch conprises from1l.0 to 2.0 granms of partially
hydr ol ysed whey protejn per, 100 m _of ready to ¢aons

cenposi §9IBROSIEON ACGY tptélaﬁnalc%ro%dm@feﬂb%gwr%fy hydrolysed
cl ai mmik p@téin habaabsidoapmtideaichtyanldas? 10@%inted 1&sSthan that of
gr anms of.n?artti a[ll hydr ol ysed whey protein per 100 m

of re ¥ PEORE e conmposition. 8. A conposition
according to any preceding claim which conprises 200

t 3Q0 - TGR- :
c%hs u%e cdt 8%2?1??%(%{.rd§1g;to]ﬁly%509£f?ﬂla%, BN ke partially
hydrolysed milk protein is whey protein.

5. A composition according to Claim 5, wherein the degree of hydrolysis of
the partially hydrolysed whey protein is between 15 and 19%.

6. A composition according to Claim 4 or 5, which comprises from 1.0 to 2.0
grams of partially hydrolysed whey protein per 100 ml of ready to consume
composition.

7. A composition according to any of claims 4 to 6, which comprises from 1.2
to 1.9 grams of partially hydrolysed whey protein per 100 ml of ready to
consume composition.

8. A composition according to any preceding claim, which comprises 200 to
300 nanograms of TGF-B per 100ml of ready to consume composition.

9. A composition according to any preceding claim, wherein the TGF-8 is a
mixture of TGF-B1 and TGF-B2.

10. A composition according to Claim 9, wherein the ratio of TGF-81 to TGF-
32 is in the range from 1:5 to 1:50.



9. A conposition according to any preceding claim
wherein the TG-13 is a mxture of TG~ 131 and

wqa a#6908B10 10. A conposition according to C ai nPOI/EP2008/062532
wherein the ratio of TGF-131 tp, TG 35 132 is in the
range from1:5 to 1:50. WD 20097 040310
PCT/ EP2008/ 062532 -13 11. A nethod for the primary
pr evention of allergic reactions to newy introduced

cotpr PR by R TRIE of e Bab g toeewy
vveanl nyraekiced dietatyhaospe in ayouagwwammmal atweampgsotipoising
accor gidughd @ ﬁﬁ@&gﬁﬁfg%ﬁh lgluflﬁ%% wearifi %eﬁ%ﬁrhoﬁllefageutlc

the primar on o at opl sease
mamaPMORNt AedAPAGOSEIORACEPIENS Keahel Cirimd §¢o g

5  mammal duri ng the weaning period a therapeutic anmount

of .a sition accordin any inms 1. to 10.
0827 o SRR 08 eSSy Bt vERBH B Rloplc GisRssS ingobni mammal
t he yauwganmag‘rmhqpr'&;i@ feledimantoi thé goting dhmihaheduingl thesweaning

cl ai nggrlbqg%&a&l}éc a%ﬁﬁteép%é&ﬁpgﬂﬁgﬂ ac@érﬂﬂ{g {° an%lvc?ir Claims 1

t he our
10
13. A method as claimed in Claim 11 or 12, wherein the young mammal is a
human infant.
14. A method as claimed in Claim 13, wherein the human infant is over the age
15 of four months.

20



