1 DESCRI PTI ON NUTRI TI ONAL COWVPCOSI TI ONS TECHNI CAL FI ELD [0001] The present
di sclosure relates to nutritional conpositions, such as m |l k-based
nutriti orsib 200mBessi7t | ons, for pediatric subjects, such asTiust@nto3sas nul as
and children's nutritional products. Mreover, the disclosure is further
directed to nethods for enhancing i mune function in a pediatric subject,
conprising admnistering to a pediatric subject an effective anount of

6- gl ucan, especially in a mlk-based matri x. BACKGROUND ART [0002]Infants
and children are exposed to a varietylof pathogens, and consequently, the

i nci dence of infectious diseases peaks in the first 4 years of life.

Newborns are generally protectedDEﬁL&ﬂﬂﬂEBﬂNes recei ved through the

pl acenta before birth a”q@ﬁ%ﬁﬁﬁﬁﬂﬁﬂ&hXybﬂﬁﬂﬂgfrﬂﬂﬁgst mlk after birth; yet
Sys

newborns do not have mature i muné ens and are often incapabl e of

nmounting an effective i mune response. Indeed, on a cellular level, infants
have a é i.lity to concentrate | eukocytes where necessary.
(Mat er ni ic Care, Bobak, Jensen, Zalar, Fourth Edition, p.

470) Conggeiient | YThOYRRANSisflbSuOk1ABL & hetritidHal cbR¥adiings Rathagens due to
a generalized hypofunction of their inflammtory and i mmune nechani snms. As

such, i mpikvaegl nieitionalnempes pons doi pediatrardubjerhel/soch ehinfdne formodhs
provi de a ar t,uni 1o, reduce t i nci dence of infectj,ons;.and {0

i nt a0 ARG Y B ST Bt G Rt LRI A 00 e

i nfant guéthoile fafdndracing imapiel fonesibabh b gaathtiio stbRcf, icombriby weeks
followng birth, and it _has a great ipgpact on an infant's inmune system
The nat 1gisteing 19 apediatriapulystict %@Wﬁ amoyngiof Pglygany gRRACHRLIYES By t he
host's gaiik¥asxPRsuLE to environmental sources of mcrobes as well as to
the health of the infant. Wether the infant is breast-fed or fornul a-fed

al so haBACKGROYNBiARdnce on the intestinal bacterial popul ation.
L0004 iR | G0 AL0R RuHTDSh kATl S LTSI AL S, L0
i's a conph&xuehill Ule iatideRéofliRfntiddddideddearriks 0 {Ig0BaEaRapldagift hat reach
level s as high as 8-12 Hl L in transitional and(Fﬁbuﬁﬁlgilﬁf %ﬂnz, et al.
ai gosaé\&y&bqraégrq generally protected by antibodies receive oug e placenta
before birth and subsequently through breast milk after birth; yet newborns do not
have mature immune systems and are often incapable of mounting an effective
immune response. Indeed, on a cellular level, infants have a decreased ability to
concentrate leukocytes where necessary. (Maternity and Gynecologic Care, Bobak,
Jensen, Zalar, Fourth Edition, p. 470) Consequently, newborns are not able to limit
invading pathogens due to a generalized hypofunction of their inflammatory and
immune mechanisms. As such, improving the immune response in infants and/or
children would provide an opportunity to reduce the incidence of infections and to
maintain or improve the overall health of pediatric subjects.
[0003] The infant gut microflora is rapidly established in the first few weeks
following birth, and it has a great impact on an infant’s immune system. The
nature of this intestinal colonization is initially determined by the host’s early
exposure to environmental sources of microbes as well as to the health of the infant.
Whether the infant is breast-fed or formula-fed also has a strong influence on the
intestinal bacterial population.
[0004] Human milk contains a number of factors that may contribute to the
growth and population of the gut microflora of infants. Among these factors is a
complex mixture of more than 130 different oligosaccharides that reach levels as

high as 8-12 g/L in transitional and mature milk. Kunz, et al., Oligosaccharides in



2 Human M1 k: Structure, Functional, and Metabolic Aspects, Ann. Rev. Nutr.
20: 699-722 (2000). These oligosaccharides are resistant to enzymatic

di gest i orwpnotihsoispper gastrointestinal tract and reachPChmaSecahosssuat act ,
where they then serve as substrates for colonic fernmentation. [0005] Because
cow s mlk and commercially available infant fornulas that are based on
cows mlk provide only trace anounts of oligosaccharides, prebiotics can
be used to supplenent the diet of fornmula-fed infants. Prebiotics have been
defined as non-digestible food ingredi2ents that beneficially affect the

host by selectlvelé@stlnulatlng the gromh and/or activity of one or a

i m ted Huwmbadlgk: Seuiigre dunstorel ond iteebedanAsneptsotant Rev.Héalrt R0:of t he
host . e I 0 i nen nd anong
he. m oroPr B2a2gr0; maok P B RE R OR AR ol Rt RIRRBRR SmaTT, ot
an inf amppfe@gmhfanwstmbhmacpeﬁid aéardhothmbrontmmalwhupphemm saye bnf | uence
the effectivene s oflgﬁgblotlcs and ol i gosaccharides when such ingredients
are provt @Ha§§ ntatehe diet of a fornula-fed infant. Moreover,
the typqogosi concatat Icwsqlfulmaa%bhﬁl&a@ﬂyla@aﬁaﬁmﬁﬁﬁh@fm&mhgtmy al so
nDduIate the intestinal mcrobiota. (Boehmet al., Structural and

Funct i orsaf basgseen sow nPiebioyidecanliiéente iamdunttaaf oligesnichpoides, Teb0tios nal  of
Nutritiaon, Bec yse h efer.r ree. of cinfant nutrition,
s aghrbedRER S SR Ga T Aol AFmRlE T PRSP R sV B s o
human nidekinby aahbﬁVﬂlg’@tiﬂo(lH foeﬁfmngeumwumlbeﬁeﬁ&lany @ffeafthpmbt@yl cs and

ol i gosacchar.i des as func&%onal ood i ngredi ents. q07]A cor

woul d béelssHEslY starulpgng thy BErs BV AR O eaﬁﬁsé tpigad pym éaf %ﬁursl c

subj ect %nQHérPélbﬁ'tHQt Aniifbld a0ahe SUPHH @B t hat stinulates the immune
system wherein the suppl'ement is provided in a fornula matrix that does
not i nhilB0@6l he bBﬂreafwscl ath gfeflogeracioén amng@mwmpom$ hed poroag it woul d

be benef ci al r _enhanci ng_a r ne
Fesponse el AR TEIAE oo dentieny et P PBS BIPRRIH o e

conposi tfbﬁﬂultahﬁtoth@r Iv\@hzhtricqhﬁmmdl bypedeat ha§ isheeetthe eBEEGIOBYRE OF THE
| NVENTI ON [Q0Q8]Briefly, therefore, the, present dlsclosure is directed, in
an enbodf pEFiotiesand Higosnrecharides whrBoYrk iFredisaberiearryidsd@s| k- based

nutri i anBhIOIIROR FMiet bOX (ARAIALL estb MEHdve CORPRRI Ay @ | pind or Fat,
a protein source and a source of 6-glucan. I'n certain enbodi nents, the
source @bn&ngtajmmofl ol spusacleings foBmuIEBm:atfixgﬂlucalﬁo niqiudd théhe emosidnalent S,

t he source in sone

e oo mfiErsPigtds HEFATet 3 SQIRET P Birtortintn S Mt B SR 0; o

chai n pahysn s tane The FolinA6F Wtibioa) Bechudaudnsosakax aenpice@ed d (DHA)
and/or a prebiotic conposition which includes a plurality of

ol i gosacenegeioddafagt antition. it Hedesitapl to mrevide s fat iyl matek thaffminaicst t he
prebi otiyg, ‘FE}‘aHﬁ%%BE 12 RA %‘1198? afiBwi gﬁ@&&%@h@&ﬁa%n BepRidisial
bacteria 1n the

uman gut over an e ed peri time e prebiotic
conp05|Kudnﬂ@aamkhaﬁdd@aaﬁpkupaakbyduﬁye&egﬁsacchar|des such that at | east

ft I h h I f f t d
of the dPPLBkadcrareuREehad: SoRaTa FARP T dw T bl At o apeo Ser ooy

t he comghipddigftioduthdtes @dmgﬂm‘gcahmﬂrﬂ%apgwfyplé@@natmrseﬂ‘nmﬂb@és tpuer al |
fermentation rate. In certain enbodi nents, the prebiotic conprises a

conbi natmeRuEs ssAtcYBesin g avutempaelsanavided jriakerpale, matrix that does

not inhibit the beneficial effects of the supplement. Furthermore, it would be
beneficial to provide methods for enhancing and improving the immune response of
a pediatric subject via administration of a nutritional composition that is well-
tolerated by pediatric subjects.

DISCLOSURE OF THE INVENTION

[0008] Briefly, therefore, the present disclosure is directed, in an
embodiment, to a nutritional composition, especially a milk-based nutritional
composition, for pediatric subjects, comprising a lipid or fat, a protein source and a

source of B-glucan. In certain embodiments, the source of B-glucan is a source of B-



[ 0009] The disclosure is also directed to a nutritional conposition

conprising, in sone enbodi nents: a. up to about 7 g/ 100 kcal of a
fat or |iwDap1wvmses7preferably about 3 to about 7 g/ 100 kcalusediim3gas or
i pid; b. up to about 5 g/100 kcal of a protein source, nore
preferably about 1 to about 5 g/100 kcal of a protein source; C.

about 5 to about 100 ng/ 100 kcal of a source of |ong chain pol yunsaturated
fatty acids which include DHA, nore preferably about 10 to about 50 ng/ 100
kcal of a source of long chain polyundaturated fatty acids which include
DHA,; d. about 1.0 to about 10.0 g/L, nore preferably about 2.0 g/L
t o aboutl,3gbicghl Inethex eppledsiivents, tomposie pidhskeapis sisegrea opburdlitty of

ol i gosacghar] dgs, Y&t Nate %9808}41%5% e ‘ﬁh?ﬂ&&h‘ C%Flp%glttl% F}E?Jﬁe}p e of the
prebi oti®™ conposition provi des an 1 ncreased popul ation of ‘benet i ci al

bact er i dn¢lndéhe sburant Huls chuar papuexditarded ey hoids eofhith ireludind e. a

source of 6-glucan., In tai n _enbodi pents, the nutritjonal conposition
conpri s&€9%s W&%Cs%(‘adﬁﬁflﬁ?@d BELE Wéﬁ)m&ﬁaﬁwerwl@ﬁ% ?Wé?ﬁe} t he

i nventi Qiaditfiof S&sRAcdRrRleBYhEN THARBL cCORPORHhERRRAYLRIpIJFNE SVEE
digestibility, the conposition conprising a nilk-based matrix, a lipid or
fat, a prebietincepnestion areddescan vicréaned rohalatiopollpeneadiakkacéerid ar the 4

aci ds t hat, Lg) pdes 0cosanexasnol s gl orb DAl A PLEDIONI £ SOMPRRL i on

whi ch conprls%s at " I'eas an of I gosacehar mxtur e conprising
pol ydexta plsealaydhf glikeszicchldgosadcthat hdiasaote of thewligesathrides3hgd aican.
LOOLI T R ely Ak e n e TaTE Ant ong of P s absacthavidos Has a refathery & et nod
slow fermentation rate, whereby the combination of the oligosaccharides provides a
beneficial overall fermentation rate. In certain embodiments, the prebiotic
comprises a combination of galacto-oligosaccharide and polydextrose.
[0009] The disclosure is also directed to a nutritional composition comprising,
in some embodiments:
a. up to about 7 g/100 kcal of a fat or lipid, more preferably about 3 to
about 7 g/100 keal of a fat or lipid;
b. up to about 5 g/100 kcal of a protein source, more preferably about 1 to
about 5 g/100 kcal of a protein source;
c. about 5 to about 100 mg/100 keal of a source of long chain
polyunsaturated fatty acids which include DHA, more preferably about 10 to about
50 mg/100 kcal of a source of long chain polyunsaturated fatty acids which include
DHA;
d. about 1.0 to about 10.0 g/L, more preferably about 2.0 g/L to about 8.0
g/L, of a prebiotic composition comprising a plurality of oligosaccharides such that
the overall fermentation rate profile of the prebiotic composition provides an
increased population of beneficial bacteria in the human gut over an extended
period of time; and
e. a source of B-glucan.
In certain embodiments, the nutritional composition comprises a milk-based
matrix.
[0010] In yet another embodiment, the invention is directed to a nutritional
composition having improved digestibility, the composition comprising a milk-based

matrix, a lipid or fat, a protein source, a source of long chain polyunsaturated fatty



for enhancing i mmune system function of a pediatric subject by

adm nistering 6- glucan in a mlk-based matrix to the pediatric subject.
[0012] It We 20n/15e33ander st ood that both the foregoi ng gemeraiS2aessssitet i on
and the follow ng detail ed description present enbodi nents of the

di scl osure and are intended to provide an overview or framework for
under st andi ng the nature and character of the disclosure as it is clained.
The description serves to explain the principles and operations of the

cl ai med subject matter. Qther and further features and advantages of the

present disclosure will be readily apparent to those skilled in the art
upon a ragkiithgt bicludps dogodabmkarpoi adil 69lie. 2 BRIMERIDRSORISHIYIONDOR THE
DRAW NG%OW%%%&;LFL&M Jod |k %ﬁ%ﬁ%&&%ﬁ&ﬁé@%{tu&é 98£§ﬁ§%g§p%1 JUEREL LYq (M) of
several ‘Sampl es S$HOW ng enhancéd granul ocyte resp Fat y burstin mce
t r eat ed galddio-nligdcabdsettel andul saunmtofitxl,plglsca3P gl ucan as conpared to
unt r eat WGP- gl ucanonl vy or trix-only treate ice. [0014]Fi
i |1 ust  dBoethhe Frﬁstﬂ?fp (BB SEOREEN _%ﬁea?nts%ﬁ%%greé%%eﬁa I_@%tﬁaﬁced
respi r atrgF yntbiHcSlg infmTh€ Syt RAk@EtW bia @bailatﬁ@meémmrﬁiﬁ%fh? ol us WGP
gl ucan as conpared to untreated or WGP or matrix treated mce. [0015]Fig. 3
i |1 ust r stlesnelneymilkcbdsed gnateirdioghe pediagac sulwacted wi th WGP gl ucan pl us
m | k- ba trixg .BEST Y| THE | NVENT] ON. ..
To016) rapidnce. niesi Tt MRS FRCRR T A B eivion pde
present tHe $6lloaEng detilRd descriptich pravpl @abedimunite bf thicalisddsuireahtl aher ei n
bel ow. Each exanple . is provided by way of .explanatiaqn of the nutritional
conposi tlptﬁli‘dSE ¢ REOVH C8RAYAISEPD _ﬁf‘@wé?ﬁ% f‘i’rsurﬁg%rs'fé‘“ﬁir}ﬁ "th§triac§H]_Fe"_P fact, it
will be appat&nir the didesarski ltliedlaimed heha desdfiRtonvanlous Beiihitgat i ons and
vari ations can be nmade to the teachings of the present disclosure wthout
depart i myifcipas aheé operapenspl Hpi ¢daimesk suhert daitéo Oiher apdiuithst faaderes
features illustrated.or described as part_ of one enbodiment, c e _used
i th ancrHe BREREE SRt PERH RS G et p Y 2 ERBE G FEfose SRS

the art upon a reading of the following disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Fig. 1 illustrates the mean fluorescence intensity (MFI) of several
samples showing enhanced granulocyte respiratory burst in mice treated with milk-
based formula matrix plus WGP glucan as compared to untreated, WGP-glucan-
only or matrix-only treated mice.

[0014] Fig. 2 illustrates the FL1-H fluorescence of several samples showing
enhanced respiratory burst in mice treated with milk-based formula matrix plus
WGP glucan as compared to untreated or WGP or matrix treated mice.

[0015] Fig. 3 illustrates elevated IL-6 levels in mice treated with WGP glucan
plus milk-based matrix.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] Reference now will be made in detail to the embodiments of the
present disclosure, one or more examples of which are set forth herein below. Each
example is provided by way of explanation of the nutritional composition of the
present disclosure and is not a limitation. In fact, it will be apparent to those
skilled in the art that various modifications and variations can be made to the
teachings of the present disclosure without departing from the scope or spirit of the
disclosure. For instance, features illustrated or described as part of one
embodiment, can be used with another embodiment to yield a still further

embodiment.



5 [0017] Thus, it is intended that the present disclosure covers such

nodi fi cations and variations as cone within the scope of the appended

cl ai rs amdiot2he/1S038qui val ents. Ot her objects, features amdTAsp@ainss3aé t he
present disclosure are disclosed in or are obvious fromthe foll ow ng
detail ed description. It is to be understood by one of ordinary skill in
the art that the present discussion is a description of exenplary

enbodi ments only and is not intended as Iimting the broader aspects of the
present disclosure. [0018]"Nutritional® conposition" means a substance or
fornmul ation that satisfies at |east a portion of a subject's nutrient

requi retB@t'd. [ 00Tbys, Peilntarided$hhf detpreperdriisdoswaergoverhanch s | ess than 13
years of L N..S : i . hatri i . human
2ub; cct ThdResrtShs SR AR TR b e iR RSB s Sk Fobeh Tl Ca

r angi ng thairageival@its biOthér dlgediotfcimres hhdasgdeold! theeryeart dadetbsunchtdes

infants fromQ.to about .12 nths corrected age, The terminfant includes
| ow bi r tds egﬁ? oF A% Vé?u%/g?vl e levion %’fa@qﬂd%ﬁlﬂaﬁ%; t5d° B et er m

i nf ant s.ynfREstBEY B Bne 6P51@EHSLLAYE tHEEARSh A Heraln 11 &k 90Rli9gi cal age
m nus the anount of tine that the infant was born premature. Therefore, the

cor r ect agsengetiosol dxemadaryofmbdtbmienfsaenly iahdjis nptahtéedad aalimiteeg the ful | term
[ 0021] " %l% &I neans subj ect J:an in? in age fromabout 12 nonths to about
a d

I
13 years. T SoRe RN %hcﬁ ?réersl?%t, chifd is a subj ect between the ages of one

and twel[ge18jear s ‘Niitritidhadthepostibotinernd 8 subdtantesinBrmaldtich ¢at or "chil d”
refer to sgﬁbj ects that are two, three, four, five or six years old. In
ot her erBHai¢Rdt sastportionl aupqcys aptrignt reghiementefer to any range of

ages betggpg) aboutpehz, (iRALBR ANHARON hud3iSat $s 1eEOR2R] 14 PdddIe S

nutritional product” refers ' to a conposition that satisfies at |east a
por t i on lofsomeembadiments, ragdiatensnbe cofelersdhial kimf@eaypet thiaa it lebor nul a"
neans a tﬁ%%oy%‘a%é on that satisfies at | east a portion
[0020] “Infant” means a subject ranging in age from birth to not more than
about one year and includes infants from 0 to about 12 months corrected age. The
term infant includes low birth weight infants, very low birth weight infants, and
preterm infants. The phrase “corrected age” means an infant’s chronological age
minus the amount of time that the infant was born premature. Therefore, the
corrected age is the age of the infant if it had been carried to full term.
[0021] “Child” means a subject ranging in age from about 12 months to about
13 years. In some embodiments, a child is a subject between the ages of one and
twelve years old. In other embodiments, the terms “children” or “child” refer to
subjects that are two, three, four, five or six years old. In other embodiments, the
terms “children” or “child” refer to any range of ages between about 12 months and
about 13 years.
[0022] “Children’s nutritional product” refers to a composition that satisfies
at least a portion of the nutrient requirements of a child.
[0023] “Infant formula” means a composition that satisfies at least a portion
of the nutrient requirements of an infant. 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, and
other ingredient levels in an effort to stimulate the nutritional and other properties

of human breast milk.



of the nutrient requirements of an infant. In the United States, the
content of an infant fornula is dictated by the federal regulations set
forth at R0 2Q11A5R37Sect i ons 100, 106, and 107. These regairatsseans3gses i ne
macronutrient, vitamn, mneral, and other ingredient levels in an effort
to stinulate the nutritional and other properties of human breast mlk. 6
[0024]"Nutritionally conpl ete” neans a conposition that may be used as the
sol e source of nutrition, which would supply essentially all of the
required daily amounts of vitanmins, mfnerals, and/or trace el ements in
conbi nation with proteins, arbohydrates and | i pids. [0025]"Probiotic"
means a [R924loor gaerstmtwrtaHylcgmpé@te naepas ﬁ@g@n@p@uttoy thamagherussdigenbe i ci al

ffect di ti bl
Food i napndiafs Atk Bh ARk pBRRL-CLEMO M ST oMananpa gy Oost Pt e
sti nul atanngurithef gitowmids, atidéers &mtdl’otltt'éycecﬁlelﬁeﬁtsdh camibiid tiedwithriyeteind,

bacteria in tp di ges [Vﬁ tract that can inprove the health of the host.
[0027]"§Pﬂ§@W Aoy feans an amount that provides a stinulatory i nmune

effect ijpogssubj e‘qtrob{o@)i(«!ﬂ&lea 5 8l e A v ARiSRSw Rh 08 08 e G ABho deRedityinRg
8-1, 3- glucan and 8-1,3;1,6- glucan, as each is a specific type of 8-glucan.

I\/breoverexeﬂsbeeeflclﬁl@"f%w@n t@ laeetlt}p@ftbfe hgstt, 3- gI ucan. Therefore, the term
8- 1 3- goné]n I m\flr gllo%lcg{n]éags % n%ng(llges%ﬁ)le E‘oo(a i 'glleni% tplats Een malfy means a

medi um conpri si ng at
affects the host by selectively stimulating the growth and/or activity of one or a

limited number of bacteria in the digestive tract that can improve the health of the
host.

[0027] “Effective amount” means an amount that provides a stimulatory
immune effect in a subject.

[0028] “B-glucan” means all B-glucan, including B-1,3-glucan and B-1,3;1,6-
glucan, as each is a specific type of B-glucan. Moreover, B-1,3;1,6-glucan is a type of
B-1,3-glucan. Therefore, the term “B-1,3-glucan” includes B-1,3;1,6-glucan.

[0029] “Milk-based matrix” means a medium comprising at least one
component that has been drawn or extracted from the mammary gland of a
mammal. In some embodiments, the milk-based matrix of the disclosed nutritional
composition comprises components of milk that are derived from domesticated
ungulates, ruminants, humans or any combination thereof. Moreover, in some
embodiments, the milk-based matrix comprises casein, whey protein, lactose, or
any combination thereof. Further, the milk-based matrix of the present disclosure
may comprise any milk-derived or milk-based product known in the axrt.

[0030] The present disclosure describes a nutritional composition for a
subject comprising, in some embodiments, a milk-based matrix, a carbohydrate
source, a lipid source, a protein source and a source of B-glucan, especially B-1,3;1,6-
glucan, wherein the B-glucan and the milk-based matrix provide a synergistic effect
resulting in stimulation of the immune system in a pediatric subject.

[0031] The present disclosure also describes a method of enhancing the
immune function of a pediatric subject comprising administering an effective
amount of a nutritional composition comprising a carbohydrate source, a lipid

source, a protein source and a source of B-glucan.



component that has been drawn or extracted fromthe mammuary gl and of a
manmal . I n sone enbodi nents, the m | k-based matrix of the disclosed

nut riti orsiD 20030337t | on conpri ses conponents of m |k thatCTaseoid®sswed from
donmesti cated ungul ates, rum nants, humans or any conbi nati on thereof.

Mor eover, in sonme enbodi ments, the m | k-based matri x conpri ses casein, whey
protein, |actose, or any conbination thereof. Further, the m|lk-based
matrix of the present disclosure may conprise any ml k-derived or

m | k- based product known in the art. [10030] The present disclosure describes
a nutritional conposition for a subject conprising, in sone enbodi ments, a
m | k- bad@832at r i xPuihalkladdiotnylapidtseuese farayragti¢ingithe 9mﬁﬁebmvgnbp@tn@m sour ce
and a squr I [
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i n sti mgbatdesre.gf niitkefait, rifmm@ Byﬁbﬁﬂat; ég@qubdipai mhariseibjracts, shead fishe

present disclosure al.so de bes enhanci ng the_i mune function
of a pediat PRENSOBPeTPEl: i .Yrg%e P tp@qtr%ﬂaﬁu‘g‘f?%“@??\%l SRt of a
nut riti omakueRsRasiit iseybeargar, ;p§hﬂ&eﬁ11 eadoRabyAr AR HQHEESfower diRi d source, a
protein source and a source o | ucan. 7 [00 2] Suitable fat or lipid

sour ces eVeningragnicemgl, rirespedsibn 1V|emleﬂtaxmdnihlysd§d) eidmottioseeeaiil.| i pi d

source in the art.. including but t. ted t | sources,
e.g. . 51 ]pletlc s fﬁ \g[v%]? oil Bal?th%l of8 1) sog le01§1 ,kpe}q] kedrnef)(bll v&rﬁ%eng e]IQI(I:le%lC SUCh as
fish oi |1ﬁed1ﬁﬁf¢lrfa$nfﬁhlgl§fceﬁde’]g| e- ceI I oi I s veget abI e and plant oils, such as

corn oil, canol a y flower oil an oil, palnolein, coconut oil,
hi gh ol dP@3 580nt 1o Ym%ﬁ’I”ﬂ‘ @%ﬁiﬂﬁg%ﬁ%@gﬁ g practicipspthederesint ngeRieR o | |

fl axseeqnélluliélsfﬁﬁda)re 91'015 hnﬁ%tdttgnﬁ@ﬁ(%l‘atém pGWQrsOlnﬁ!lgpl%%f}lfﬂl c%ﬁ@ént?étles pal m
stearin, soy lecithi pal m kernel oil, wheat germoil, nedium chain

trigl yceml]d@rotpoogeljaw/mefammﬂkk mlbisenﬂnf@@mlﬂ@@ou@éfdw nigk,prlast i ci ng the
present |ne/ent| on ? e P gre eC i }p r ot ea h:)owders

m |k prdt @A™ V%}h%ye%o 1Pé% a1 ¥ %‘IBJE ‘Flﬁl %0“8‘?%%55 %Wer?fté{‘f i 1RSI us

nonfat rmakdin, zﬁlﬂ&fcﬁéenﬁirc}és@ﬂnb{% (eheydiRhDEBe hatWheyih edRIuM lc&gélﬁms whey
protein concentrates, sweet Wney aci d_whe casein, acid casein, caseinate

(e.qg. s GalcimncasaPate and&geficamb e tEnFHIERSE nat e, cal ci um casei nat e) and
any co 003’4]' ons &l £0hbodiRAE] dhR ﬁ@%l%%r%@ted atsﬁﬁtaQE BERLDS. 3he

provided as intact proteins. I'n other e iments e proteins are
provi dedther enbalrnensd, itloan pofteinstare ipnvvaded ps @tcemhmaam gdoth aithgt hydrol yzed

protelns wi.th a. de ofh drol ysis of .bet n a (Varkﬁ%?O%ln

Cer tai n et wibBar R S o PRE Epifhsc ibe ree BoRMl SISt 2ed. 11
yet anotidngtit el 186t In b&@ai thet SmbodihtdtfBYe PRotiHiA 8 MReeed W th

gl utam ne- containi ng peptides 0035]In_a particul ar enbodi nent of the

i nventi (9ﬁmplleﬁé yvmé%yo](yag(é' I yq{qr@&]@qr embodiment, the protein source may be

supplemented with glutamine-containing peptides.

[0035] 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 and from about 20% to about 60% casein.

[0036] In certain embodiments of the disclosure, the nutritional composition
may contain one or more probiotics. 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 any Lactobacillus
species, Lactobacillus rhamnosus GG, Bifidobacterium species, Bifidobacterium
longum, and Bifidobacterium animalis subsp. lactis BB-12 or combinations thereof.
[0037] If included in the composition, the amount of the probiotic may vary
from about 104 to about 101° colony forming units (cfu) per kg body weight per day.

In another embodiment, the amount of the probiotic may vary from about 10¢ to



the protein source is simlar to that found in human breast mlk. In an
enbodi nent, the protein source conprises fromabout 40%to about 80% whey
protei n awmo 2briapabout 20% t o about 60% casein. [0036] | RCTAISR@I1038346

enbodi nents of the disclosure, the nutritional conposition nmay contain one
or nore probiotics. Any probiotic known in the art may be acceptable in
this enbodi nent provided it achieves the intended result. In a particular
enbodi ment, the probiotic may be selected fromany Lactobacillus species,
Lact obaci | | us rhamosus GG Bifi dobacteri um speci es, Bifidobacterium

| ongum and Bi fidobacteriumaninmalis subsp. lactis BB-12 or conbinations

t her eof .2abpRH3Y 4ft Pen &k bady weightier dospdsivet angthehembadirintothetamoprtobi ot i ¢
may vary 0 t t 0} i j cfu) per kg
body meféﬁﬁeg%ﬁgﬁgyPﬁgﬁeﬁgégﬁg?E% %gfﬁgh%nxiﬁgﬁgkg%gpggé3%%e probi otic may
vary frdooagjout 1DHah emb3dabaitt tHOS@robiaticp mdsgbdovidislever ighit-vipble. day. | n yet
anot her e diment, the a nt of the probiotic my at | east ahout 106
cfu per %ggg‘%%}nmé}egtﬁ¥mp¥}%geay¥e%f@cf§gﬂ‘£ﬁméFPOéﬁﬁHBaﬁ% ¢ IPHB PPOBINS c(s)
may be \Grahh€ vRIblOBRHtER nfea rAShSIBAN B @R &iBtic hiSrobfidRisié alb® celliRiers to
| ive m croorgani sns. The term "non-vi abl e" or "non-viable probiotic" neans
non- | i vicagppnenisandéormetabolitpanheres!. Bhdi norceiabld probindirp oresnhavealrrthor

met abol i;.t es, t;her eof,, Such.non-vj abl e probi ot.i ..have be heat - kil |l ed
o ot ner it LG herEe bR Ry bR Bl R S8 PP W B ot y

i nf | uendaflidrecetBalhichlthfof thehbms tThePrebiptiobuedfutm theqirdserdtintdraidpr @aent

i nventign may nat ural | y-occurring,. synthetic or devel oped through the
genet i c%‘?ﬁ}ﬂtb{ﬁqg’f?%H%‘Fg’ﬁ’ﬁgfﬁthOPe\Xﬁ]@Pﬁ Fh@a_gh_th‘éaﬁ%tﬁleén}péfl%w& own or
later deyelaped. whOGRILIAEnOWbhidqRAbwaQTReSsL 1a0 £QBIRLAS One or nore
prebiotics. The term"prebiotic" as used herein refers to iIndigestible food

i ngr edi dA039Mhi c hTlexantritiedltchmipesi¢iontcontgpononder most predigicshddetthrmenefits
may include,. but are. not .limted 1 S ctive stimulatjion of the.growh
T or  sBEieds s RsEadeteih s o bR RRETbAY Sdha il kb oY Reptu o

st i mul atbeasfiefuponethg hmewt. NSeddheltlabénefits yh5f intlnde shechie b lidiited to,

m cr oor gani sns, .sel ective reduction_ in gut pathogens, and favorable

i nf | uencgleshivyatimavriian efidemreyth gndler actpribt of e %@chmﬁﬁeémwbewf may be

nat ur al hy,o6GuT gdt“(gact&mts@ﬁﬁlg%goﬁ%f %Vﬁlo%ﬁ%nw&%ﬂbﬂ& he;geeeli C

mani pul ation of ~organi sns and/or plants, whether such” new source is now
known ormrdevst opecborgnesms, Retdstive reduaimefinlguit pathvegeps.esehfavorabént i on may

e N T T e L e
speci fi GabldtingdEeiihetic s dsBlopkd tRrduldB thE 85&stic MAYBIH1AREh BBy gh Athixde

pol ydextrose, pol ydextrose powder, |actul ose, |actosucro _se, raffinose,
gl uco- olangéy adentsr vaether surh Rewrsoyrseds GordoaEtpad¢vgloped later.

| ol LG 8hi 989 ACANRAN R R0%RAAN MdIRIRIRARNL OFSosal Al RBHCT OSE,
xyl o-ol i gosacchari de, c it6-0 i gosacchari de, manno-ol1 gosacchari de,
ar i bi notolysgecdmetlear amtkothsi akdhidticl hgo sadehafrudese fytwe| sqyas aalabtase.de,

ool ecto- gl SRaRSHArA e . Senklarel acasechar e, L0040 10 A
may include polydextrose, polydextrose powder, lactulose, lactosucrose, raffinose,
gluco-oligosaccharide, inulin, fructo-oligosaccharide, isomalto-oligosaccharide,
soybean oligosaccharides, lactosucrose, xylo-oligosaccharide, chito-oligosaccharide,
manno-oligosaccharide, aribino-oligosaccharide, siallyl-oligosaccharide, fuco-
oligosaccharide, galacto-oligosaccharide, and gentio-oligosaccharides.

[0040] 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. More preferably, 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 can comprise a mixture of galacto-

oligosaccharide and polydextrose. The amount of each of galacto-oligosaccharide



nutritional conposition nmay be fromabout 1.0 g/L to about 10.0 g/L of the
conposition. More preferably, the total anobunt of prebiotics present in the
nut riti orsiD 200MBo3si7t i on nay be from about 2.0 g/L and alpowtusdo1@/0g93lte of t he
conposition. At |east 20% of the prebiotics can conprise a m xture of

gal act ool i gosacchari de and pol ydextrose. The anount of each of

gal act o-ol i gosaccharide 9 and pol ydextrose in the nutritional conposition
may, in an enbodi ment, be within the range of fromabout 1.0 g/L to about
4.0 g/L. [0041] The annunt of gal acto-@& i gosaccharide in the nutritional
conposition may, in an enbodi ment, be fromabout 0.1 ng/ 100 Kcal to about
1.0 ny/ rod extioge 4 thehentritisnadicpmnesition masduan epfbodiment, be within

galactofgé%%%%%ﬁgﬂﬁﬁg$g¥égpt nﬁ?%@%hk% ﬁJ conposition nay be from about

0.1 ny/ to abou ‘The amount of pol ydextrose in the
nutriti qoed1jconpofhé ampunayf gélactamligntmﬂhmm in tie mitirhional bempasiden of from

about 0.1 /100 . bout 0.5 /100 | n anot her nt, the
anount Ry Pﬁ&é’i]ﬂﬁ?‘%é@e% eEom Bheet %@ﬁgwk@aaboum%a HDKeaTar
e”bOd'”ﬁﬂ%mo%%ﬁ%ﬂ%b&%kﬁ@&ﬁ&%Hﬁhh@%fgﬂQdBthﬁﬁikhgﬁﬁeﬁ{ﬁmﬁ%ﬂﬁhﬁﬂﬁmted into
the nutritional conposition in a total amunt of about at |east about 0.2

my/ 100 Kealpositigngaay be fraboakows. (21 myy 10Kk aboutahéuns/106 Kegl 100 Keal .

[0042] The, kil bh RARLLCTRASL L IR Bhf Ay LIVEA 1AD SOM BLAS B SQUsSe Of

| ong chai'n poly gnsat ur at ed af% acrds Pﬂﬁﬁﬁﬁ%ﬁ?‘?hgt conprises

docos ahe;oﬁa}emajh@ rafg€of( fbif)abo(t be_rmgulot)ahiaetd.%&/&% nrgziwﬁcalbuh are not

limted to, a-linoleic acid, I|n$ @_& acid, olelc aci d, Rgl ﬁIC aci d,
BeEH a

ei cosap@ReHRarSebodimgnt EhaRmoNgt 4 TR na%sr e plagi)0- 35%14%(1

erfbod' artfcﬁ%r%%ﬁddﬁﬁl@ﬂ@|ga&%f@9§%&sb%a&ﬁle%ﬂ%ﬁ%‘tﬁﬂe‘é&é h both DHA and
In this enbodi ment, the weight ratio of may be from about 1:3

to aboutsugpkmdnﬁetbnéoéht)odtm%malorbntpheltpnes@rﬂotalmmunt@ﬁ abowi af leasti o i s

oo odthut o2 hRBRRE fndiat R ARNIF IR AL KH LR % R AGHER S VT Bt o
5 ng/ 10Qoéezy , antheBytasyalfchBiposiBHtof ShéiH{vEAfok eahtaligs @abaute 30Rngy/ 100

kcal , nore referabl frogm about 10 /100 kcal to about 50 ng/ 100 kcal.
[ 0045] Twéaw@?lwil%ﬂﬁarateéﬁﬁé%ﬁﬂdé @%ﬁﬁ@ Ehafnoamstics dogaspReHENgICEsHt ai ni ng

(DHA). Other suitable LCPUFAs include, but are not limited to, a-linoleic acid, y-
linoleic acid, linoleic acid, linolenic acid, eicosapentaenoic acid (EPA) and
arachidonic acid (ARA).

[0043] 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.

[0044] The amount of long chain polyunsaturated fatty acids in the
nutritional composition is advantageously at least about 5 mg/100 Kcal, and may
vary from about 5 mg/100 kcal to about 100 mg/100 kcal, more preferably from
about 10 mg/100 kcal to about 50 mg/100 kcal.

[0045] 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 composition by replacing an equivalent amount of an
oil, such as high oleic sunflower oil, normally present in the composition. As
another example, the oils containing DHA and ARA may be added to the
composition by replacing an equivalent amount of the rest of the overall fat blend

normally present in the composition without DHA and ARA.



DHA and ARA using standard techni ques known in the art. For exanple, DHA
and ARA may be added to the conposition by replacing an equi val ent anount
of an oi Iwo=odhisess7hi gh ol ei ¢ sunflower oil, normally pPresastoli3gshe
conposition. As another exanple, the oils containing DHA and ARA may be
added to the conposition by replacing an equival ent anmount of the rest of
the overall fat blend normally present in the conposition w thout DHA and
ARA. 10 [0046]If utilized, the source of DHA and ARA nay be any source
known in the art such as marine oil, #9sh oil, single cell oil, egg yolk
lipid, and brain lipid. In sone enbodlnents the DHA and ARA are‘sourced
from t hd0846lgl e cHutiliaeds die sshrce aHNEEEDd ARAvaaY he 'ﬂb}ﬁ§01ﬂ¢@ kagWn iThe DHA

and ARA ﬁggrtb clhras%%%\hgloﬂf AL pgl Ie%gﬂ dg%ge%(ﬁﬁ hgu Lar qo%r nofl dthanCPUFA

source &oes n resu 'n any subs nt|aI eri he i nfant.
Al t er natsouel ambddlm(aﬁ}%tlamﬁmmn@ampbarmmdcedrfrﬁmftihledng‘l@bem M&@&i‘k?(]ll,n an

enbodi t he present |nve of and A re single cell
oil's ﬁ‘%ﬁ% RO Gngacens thge: Bren il @%w?@wn%%sfa% 591, the
di scl osyewided (MY (3R r@hRih REQF RIS ﬁb@fﬂjmgah@e Bed BRI ks@Rth hRLY by
reference. However, the present invention is not limted to only such oils.

[ 0048] Asuhstaatial tihlétet!‘noy@lecﬁ@eﬁmthmdmﬁnaﬁlt@@msm thenDHacandia& Aacagour ce of
6- gl ucan | Oleachf rg)todl ment thereof. d ucans are pol ysacchari des,

sed 11 reline or .
speci fi calli Ir ners gI ucose, which are naturally occurring and may be
f ound |q00e7]l wal Irﬁa@%mfbadir@e’ﬂba),ftﬁd}lp@senVﬁﬁz&htmﬂJ@u@&e&ﬁ@HB&hﬂ ARAcCans

e up 0% i PRl GI° G OBLDImbR s NPF i BH DGLAREr U AT HA B e
gl ycosi ghg d@%fb@ﬁrés%ffvﬁ{leﬁ ﬁmcgﬁao‘fgtrelaq{lﬁfglhq}lefﬁeu[e%%gﬂy%}lre?erghb@ans are

carbohydrate pol ymers purif from for exanple, yeast, nushroom
bact eri ﬁovm\@adhemre@ewea‘i’@tm(nssmé1lBAted010a3rnlbesw(E1 oiBheni st ry and Biol ogy of

(1-3)-B ucan don: Por.t an

Stront onROIT 6°5"3e poRRC AR BRGNS R PRt B a8 3R R,

Mor eovergluoaa;rmcua@h @hyc@uﬁﬁ@mmaéofpa}lamiseﬂs ,po@ua&bhasldsal spbuhk:wy primary
structure, nolecular weig and branchi ng, a role in biaglogical

act i vi t ieyymaersef glugogg, d@aﬁ% arq NAAEARE 0geuITIng raaétrnwébafmﬂwl 191 csgivelfs of

acti vi t'b%%te?fa\ M&Qagfealg@ta@ld]plgnﬁkl Lﬁ@cg%lucg,%glﬂ@%ﬂéaﬁ@ﬁﬁ@tbe%@@l@eégo 413 431.)

[ 0050] 6-1, 3-glucans” are naturally occurring polysaccharides, wt
wi t hout @vﬂsﬁsgbw@oéglusoWCdeem whhelt agrmafloundf r:lmalnhef glellcbswval I S of a

variety of Iants ast act ucans are those
cont a niepapassimel TPRL ey v Pe B8 ARREH B @ b RaE AT ached at
the (1, Q}lrm@u}at@g(s) 6-1,3;1,6 glucans are a heterogeneous group of

gl ucose rrers t hat share struct ural commonalities, including a backbone
of strail M lchai nb-didaslgsanyaer carbohmdsateniplemers nursfigsbfemwfariexemple. | i nked

gl ucose ﬁ&?ﬂ?ﬁh&’sﬁr&&&ﬁ,%‘té}ga,f 1;9&[@, Bp l:éregl%c @Qﬂg BA%la&e]&E. Chemistry and
Biology of (1-3)-Beta-Glucans. London:Portland Press Ltd; 1993.) The chemical
structure of B-1,3-glucan depends on the source of the B-1,3-glucan. Moreover,
various physiochemical parameters, such as solubility, primary structure,
molecular weight, and branching, play a role in biological activities of B-1,3-glucans.
(Yadomae T., Structure and biological activities of fungal beta-1,3-glucans.
Yakugaku Zasshi. 2000;120:413-431.)
[0050] B-1,3-glucans are naturally occurring polysaccharides, with or without
B-1,6-glucose side chains that are found in the cell walls of a variety of plants,
yeasts, fungi and bacteria. B-1,3;1,6-glucans are those containing glucose units
with (1,3) links having side chains attached at the (1,6) position(s). B-1,3;1,6
glucans are a heterogeneous group of glucose polymers that share structural
commonalities, including a backbone of straight chain glucose units linked by a B-

1,3 bond with B-1,6-linked glucose branches extending from this backbone. While



this is the basic structure for the presently described class of 6-glucans,
sone variations nmay exist. For exanple, certain yeast 6-glucans have

addi ti onawonregims7of 6(1, 3) branchi ng extendi ng from t ReTAS2018)3838@Nnches,
whi ch add further conplexity to their respective structures.

[ 0051] 6-gl ucans derived from baker's yeast, Saccharomyces cerevisiae, are
made up of chains of D glucose nol ecul es connected at the 1 and 3
positions, having side chains of glucose attached at the 1 and 6 positions.
Yeast -derived 6-glucan is an insolubl &l fiber-like, conplex sugar having
the general structure of a linear chain of glucose units with a 6-1,3
backbondhisis éhe pesis etrugiurh for the@resendlicdesicribed plass o & slysaes.aome 6- 8 gl ucose

oo e ERERO R R e RO L P B G Bt
6- gl ucans B(ias)ebraaehingiescoden g trotrot HeeB( 8, 6} hearshiet,ivilyich addtfurthbat e t he | nmune

system of adul.ts. kndeed, a variety of these pol ysacchari des have been
shown t GOBPHEBOGDEIr FEFPGENR SHECBIEST s on nonocytes, nacrophages, and

neut r ophopbsi] (CzopglutaKs defvAUBLEMD alkérs yeb 4IBR)chdo Bl HEaBRvRGLd, Yol © _
cellular immunity primarily through macrophages and neutrophils. Properties
of gl ycansde wpap! dutinyaff -l heosh mrmerudés ennatted cb it &madts pet sy haniag
interact.with.th unman npcyt e..bef a gl.ucan. receptor, J. | no. .135,
5550, 350%" bt G AHERE MROREY REURCE And HEAR GET SRR e e d MTHARR IR0 |
provi desintingolbbrefibtsliRé, dohmler asemthadirgcilesdeherdntnichate fanihar

adm ni st ered pedi atric subjects. [0053]1ndeed, the gut mcyroflora of
i nfants ¢ élw@fa?uwswtw%aﬁ&é%@%@%@@ﬁﬂ%ﬁe@ Wa{L B ,ﬁaﬂgq%lamlp.s Wil e the

m crof | Qpa; Sfe ferAUHETS HOIRD &9RSHh I S:tRT MIPE EpdcL 0831 H-ar ROfGaNi sms and
nearly 500 species, the gut mcroflora of an i'nfant Contains only a

fract i odrah bekeseyerst topelydhos fd)-shephyiamoadsdlbeD mlmdoprramede.speci es

di versit ecausg, t he bagcterial, popul atj.ons a eci.gs _vary. i mensely
pet ween DREETG: - oftokiteRAEHECHT AR LR A TR R Al e msumed
that a ptiebilatd theSulistianspsténall adaks albdedf h haiktyedfftbete pilyatdhdisdawul d
al so have a _beneficial _ effect on_infants and/or children. [0054] As not ed,

gl ucans P#ve beer yRerR fabindeld & hatslB@rotigeRior sy MoRgCHEs pRyGPBM&Rfscand y
active GRURQURAS. @e86! ROk AnsRidhon! Gabsrlepens@ntagiifhe il 1. 3: 1.6

glucans are a pol ysaccharide fraction that prine i mune surveillance, which
may decrimagenihy prioirdy theluehedaérop hegsesnd meughighdise Properitiet ahglycluys

stimulatjng i ne function when adm ni ster as rt.of th tritional 12
conpos tPBReHF R R HREERe s R SRR e CHEPREY by aetHEn TR el |

t ol er at efinddvintd@onat hREOSIMESn BEcepBIFSE. BXALHS. U3 3380400B)N-gkicsat BASI ON,

bl oating or. diarrhea in pediatric subjects. The efficacy of 6-glucan as an

i mune dpéthaneyer-sgeateentiied a0t sphdonesuiday rpeddedidwdicsefitt ddhéhen t he

6- gl ucan,.| ol i haneous); j 4 LK - matrix in order
to prov?ﬁééﬁﬁg3%2%3%§%§%fﬁﬁggﬁu atory1¥ﬁ¥%H§I%??%%%FHnggg]In sone

enbodi mdA0583] t he huleed thermit ntiomblosa bf oriawfs is ke llgmesento ldi lsed dsvelaped

i 6-gal t ith. il k- tri wh i th
ol natRan Brt b ARAERERe M ofbide 38R S Wi e NS PP S nen
i ncor portghgd olmrsdibhhishRNald CHIBOS500 §ies IR fi8SHctdM@a BOLA ihfaapal

conposition has a stinulatory effect on a subhgpt's respiratory burst
capaci t gonimpreonlyecirastéen phthopemiapersanison hett i ahdsebite smpmheatandn of 6- 1, 3;

A S R G e it TS
phagocythesweemteuglitrd ananfamdphichdd and an adult, it cannot be assumed that a
prebiotic substance that has a beneficial effect on adults would also have a
beneficial effect on infants and/or children.
[0054] As noted, glucans are polysaccharides that belong to a group of
physiologically active compounds described as biological defense modifiers. B-
1,3;1,6 glucans are a polysaccharide fraction that prime immune surveillance,

which may decrease microbial-related illnesses in children or infants by

stimulating immune function when administered as part of the nutritional



eosi nophil's, and nononucl ear phagocytes, greatly increase their glucose and
oxygen consunption and begin to produce | arge anounts of superoxide (02)
and hydr oyerropersadsrde (H202) in a series of changes knornTAas241h®38346
"respiratory burst."” The oxygen-containing conpounds produced by the
respiratory burst kill invading bacteria or pathogens in a process called
oxygen-dependent intracellular killing. Therefore, stinulating t he
respiratory burst in a subject enhances the subject's inmune system
[0057] To denonstrate this effect, thelbiological activity of 6-glucan in
the presence or absence of a m | k- based fornmul a may be evaluated in in vivo
exper i nEamPositien qﬁth«pitms@ﬁdlfsolpmneavaﬁh@hmwmy Brduearscare orelbtoparptatent at i on

is the r val i d
Johnson%%ﬁ(rﬁg r%t aoﬁrsc'\??% chfeg{\g&'{]%gﬁ{i@%%h\f&eé&xﬁ? 1&18‘5)41 {}xf gfg&#@e%

Vel | rrunen\p@@tﬂa\sabjleaﬂsl &‘hfel‘dfﬁ&ﬁ!y@f B@i@canEﬁ}ﬁmmMﬁneldy&eﬁn QsUmﬁ.lDﬁBBhE@r in
vi vo studi es, . e are fed 6- gg@g %ﬁgg/nnuse/ ethfr al one or as
i xed witlh PESYIPY Yba%%ée%?%?fé ropen e plngan of 248 IH%%G Mce simlarly
fed w thjsalthAcoly Withha IR - ol RAS B0 QuBM Ap Rl RIR&: §/Rriisal as control s.
In the nurine nodel, the uptake of oral 6-glucan occurs via the Peyer S

patchesS@mﬂﬂﬁéﬂgnnmmun6ﬁﬂ§§tlne The partlcles taken up by the Peyer's
pat ches [?H%ﬁequenfr{ Jons &L e'iooél efig(,?n WErifio {1%1”(,!0%;[ Io%pcio&aa% t}le p¥ese

transported -via nacrop se uen egradati onroccurs in the
macr ophagesesuldé e@hpﬂged mghﬁagltog:eanen with eSﬂiEilﬂ{LlQi’seﬁ maegmnmere/ihltb@ can
subsequent |y actlvaLg neutroahlls The total cell punbers are assessed, as
are t he CABRERYH of t 84PPAagLs VDB%P%‘%‘” g pinergistic pHactEs R RCP T AEker s on

nacr ophages, gpdicdal gfﬁﬂl% difibiS. PRE &@sulﬁﬂ? nﬁyltlﬁgﬁéfl%oﬁ% Lifohavg!ss.
[ 0059] Fol  ow ng oral adm nistration | s are isolated and count ed.

The cel IssingHetory leéiectmce subJe@ttse@smratvrybumjl @pﬁatsy i Mowg s@:cifiaadlanivhave

antr eat cane o nEes” B LRGSR Aol B PR W R ey

sti mul atgovidbd ﬂmpéfféct BDiHcféaZsﬁigl 0 rangbéreyf ey pails ifpeubret. role in
antimcrobial protective responses. M| k-based fornul a al one, 6-gl ucan
al'one adf08fle conBinsaHTEASSR ORI HaReilsBaAasE GRS BIIIBE TRRIOPBIN | <

Signifi Ce%&%%hﬁé a%‘arﬂ%éﬁcﬁﬂmié%htﬂi&%g%g@ di'r Sty ngpeoalsg'tﬂéﬁ" S chs&at 8xy$§%91w the

respiratory burst by neut cating that there 1s a synerg
bet ween cénglmpton and begie mnrkdmmmoums OI\'Asupderomdgr(sz) @Iahhyoj'rogmr eases

trophil respi bur st f t 6- gl | d
1k badserfs HHE 3 ¥ stHhS bRt S hndim GRAhS euraPeT el T al bRy burst
ef fect thRafed-BéhtaRiihg @émpwdﬁqﬁ«odam 1501 aghirdrPbubstHille@rhdhg h a

m | k- based formul a has a synergistic_ effect_on the resplratory bur st
capaci t yacteaia @rspaéhggﬁrﬁlewrloye%cgﬂéd oX¥ieR-denengemt indrasellisr kaiss; Fi gures

1 and 2 C’)J?le'ré’[%}é %h‘?n&lgﬁh Eé F&%@oxgrlﬁugﬂ ks E@nj éiﬂ%%%@l%] fR%GhRBYNEr gi stic

ef fect pronoti ng neu rophit respiratory shown in Figure
3, |L-6imevelssymteanal so significantly eIevated in mce treated W th

6- gl uca % s fo l.La matri d to receivi.n ﬁgbased
Forml o 18PHe. ' 7 TRl niaf o s o Gegh AP B iU e od 1 n
M ce regRbMNE oy\%’@n@e of H&aiNc-Bh iefoARd 1280 HRYvh RSl [refLhwbNg 6- gl ucan
together with mlk-based fornula as conpared to those mce receiving
m | k- bas&gerigents. J0n¢ skk-based formula which may be used for experimentation is

the commercially available formula Enfagrow® (available from Mead Johnson &

Company, Evansville, IN, U.S.A.). The B-glucan may comprise Wellmune WGP®

(available from Biothera, Eagan, MN, U.S.A.).

[0058] For in vivo studies, mice are fed B-glucan (1 mg/mouse/day) either

alone or as mixed with a milk-based formula for a maximum of 10 days. Mice

similarly fed with saline or with the milk-based formula alone are used as controls.

In the murine model, the uptake of oral B-glucan occurs via the Peyer’s patches of

the small intestine. The particles taken up by the Peyer’s patches subsequently

enter the systemic circulation, as they are transported via macrophages.



[ 0062] Thus, in vivo studies denonstrate that orally-adm nistered 6-glucan
together with a mlk-based formula matrix significantly increases

peri pher avokzboadosseut r ophi | counts and pronotes neut r opRCIT/USeEIPi0BIUOT Y
burst activity. Indeed, there is a synergy between the m | k-based formul a
matrix and 6-1, 3;1,6-glucan with regards to an aspect of immune cel
function, that is, the neutrophil oxidative burst. 14 Furthernore,
6-glucan in vivo is able to elicit an increase in IL-6 secretion either in
the presence or absence of the mlk-ba$ed matrix. [0063] Accordingly,
addition of 6-glucan to a m | k-based nutritional conposition for a

pedi at r iSetbsedsjeadty, degraidation apcurafimie mecranbagey. baeadning dhebreducutinta i onal
product,_ _w i ] 'S ] G, i

oot st areitiley SRS iR SR AR ool ch TR, ERRRRENDY, TREIGATLIS,

I mpr ovi muinotwes akd adeasdd) as @rd 11 dgBr@hib@spirateab bardtactivitiee tlee r esponse by

cells of Lhe.innatg i mune %%géenl Igesg i@.turq can_ activate adaptive

i mmuni t PCUTREPR PHIEESTS HeMapiPRege 6o dendrie gilise AR LM% e host

i mune gy&fiem by increasing neutrophil cell count and enhancing respiratory
burst capacity enhances a subject's i mune response. [0064] When

adm ni stl@9eH or al Fellovang oBalydnemsirataers hlepsl, cefls arexalgseé and countgd.

1,6-gl UGRIL o resh(r)]v(&)ftthdé Irne%térgat% Swolhtl)?(%mb at haecriqeotr : luica(fn r\(ljceisrsueflscag{l t he

di gestion system I'ndeed, significan sysP%nlc exposure of T W ng ygast

6- gl ucamighgasdutphilo@antodn ASE U0 as homPuaId, toSBS unaratdl mief Thasoldtbl e

6- gl ucan particle re taken up, by the Peyer's patches of the. smal

i nt est i FE88eH ah%fg-gﬁwaamﬁégegu%e%ﬁ B 1 w@& n%%@@gﬂi F@gﬁga&% ul ati on,
as they @lemhy NPl fr@gor‘{éﬁ"t TR OPRAGRSobiEPh I NG REAIREY T IBISHAEq6- gl ucan
by macrophages, small fragnments of the ingested 6-glucan are rel eased from

t he macrdophalgedone Beducdr algnenand the combimadiongb hothsingnehsky tiphoepbesof such as
nat ur al kik'eélégggffe'kf' l\/breove@ri't ﬁi Iuga? can stimul ate cytoki ne
product i"6H 2Rd TR AT €8 st T T HE© ?yr%cr%l WVi6s (T cells). This nmechani sm
of acti quoed] 6- gl Bigamne£aant i2ndhotvhheaetpivalorpbulh byheutipaile indisafiagsyst em

with the activation of adaptive ipmunity. [OQGSEAccordingly“ in sone
enbodi néRetherpes ey beavesndi-glugan agh the pullshagdmatiy.ywsch 3. 1, 6- gl ucan

enhanCe%jér{{H}g}ﬁl}Sﬁ}%é HQ&ttr?ﬁﬁl ré:s%ﬁra%aéxﬁfgﬁrurgt. ENa&'@?Tdﬁftra@T,]bo%h B. 6- gl ucan

may enhante resi'stance to infection an reduce 1 nflanmatory responses.
I n at | edstancreneahddiilehasedithempleedlen¢ hdvesehlysuslghitly highectestirators et hod

for enhancing.t i ne t fyngtion,i.n a pediatric subject conprising
i i SORFF b BtV bl Elest ' s P S B8 AT h FEe Tk based
mat ri X. pYaBe@ft@hhigs hashoghomilitic 4Rt Ph eBE Rspiia$Slyastecdpacly tBgf®d to a

nmet hod for enhancing resistance to infection_in a pediatric subject

conpr i sisrE et BigBet thpn hetqeatiolp) Mereogen, Fgureg lyndcaflysirae fpatd-pased
mat ri x. t ' t t edi i hrected at
a nethoéﬂ€%€1%%%ﬁ@@ﬂ%ggggﬂgﬁgqggﬁgk?g%ﬂgﬁﬁgggggff %ag%gﬁgpgg%?%ﬁﬂcaused by
a broad repacatognbefstbact eri al and viral pathogens in a pediatric subject

conpri si dm nistering.to.a pediatric.subject 6-g¢uc i,n 1| k-based
matrix. DHOTler andt RET b aiiHEm [PHaTgr Btho ROt GRINI et Mocted o a
net hod fifice kRAWE] Hethi EhRERBILOY Hrin@EPRARSESR, ACGAMRABY kd1thi&eleivitfeect i ons in
a pediatric subject conprising adnlnlsterlqg to the pediatric subject
6- gl ucarmillrbased fokmpdes ggnﬁmﬂag%p 3 shows that IL-6 is significantly upregulated in

mice receiving WGP® B-glucan alone and also by those receiving B-glucan together

with milk-based formula as compared to those mice receiving milk-based formula

alone.

[0062] Thus, in vivo studies demonstrate that orally-administered B-glucan

together with a milk-based formula matrix significantly increases peripheral blood

neutrophil counts and promotes neutrophil respiratory burst activity. Indeed, there

is a synergy between the milk-based formula matrix and B-1,3;1,6-glucan with

regards to an aspect of immune cell function, that is, the neutrophil oxidative burst.



The nutritional conposition of the present disclosure conprises

[ 0066] Th iti I iti f th di scl [

6-1, 3- glucan. In sone enbodi nents, the 6-1,3-glucan is 6-1, 3;1, 6-gl ucan.
In sone ewbadiveéni3g, the 6-glucan is whole glucan parti eCe/UB2@l108%316
particul ate 6-glucan, PGG gl ucan

(poly-1, 6-6-D- gl ucopyranosyl-1, 3-6- D- gl ucopyranose) or any m xture thereof.
I n other enbodinents, the nutritional conposition conprises 6-1,3;1,6-

gl ucan, which nay be provided in the form of whole glucan particles,
particulate or microparticul ate 6-glut4n particles or by any comnbination
thereof. [0067] The 6-glucan of the present disclosure is an oligoner that
resi st s Hirglesymiazn, §-gluche inpperis ghle, torrdighti anginereaise fith 8- Gzaeerationi eniglelr yn

degr ade i iye YRS, per gut.. Non-limting exanpl es
of specﬁg§¥¥%%§f€k?%%%?§??ggééﬁggfg%?%Q%@§$Ucan may be extracted for

practi c40063]t he pAeasedingti, adinsur & B-glatade Sadidhbiw@dioasitoanbvi si ae (bakers
yeast), Lentinus edodes. (Shitake nmushroons ifola fro sa,(Mitake
mushr oorf8FPOZRP e @pﬁ%ﬁxle Sififfesu ?S_e%f%f'ﬁpgogm%? Bt POPUEISE  er of | um

gl ucani gimygRdat B dlbk Gill iMpsQREhe B8R PERhSunk hesiBnbe By Inbegligan of the
present dysclosure'ls‘lso[aPed from yeasts, nmushroons or other fungi. In
one enbadsigmce aghi@sbinyladornpatbogens ansbthierefordmlagrtatming a8 imprayies

particul ar| 60l ucan, pht ai ned fromt.he cell walls, of baker's veast.
T ew soveit bl S8 ER A g bR RuG D e B S PR e SRS < o
Sacchar ammeese §t@ii Jhace infhanGah,a3tightecalnptive imbminiby. grhe@fork | theage
extracted fromyeast cells walls acts as a non-specjfic immune activator.
In some aghlbw?ﬁeh?%;ﬁghﬁlé%m PrifeRabosbpBSREEReBt DY HE B e%ent di scl osure
conpri segulropBlIteARCGRNSA B EARNh A g fé%@grapd}lymgbscagﬁfac@' tnRadldcos®iemth about
3-6% of the gackbone gl ucose units possesSing a -1,% branch. 1 n” ot her
enbodi memmngung rpsponsgl ucan may be particul ate Wl |l nune WEPO 6- gl ucan

provi de Bi ot a _of, Eagan, ,M npe , JUSA. In,so enbodi ts, the

e 41 RIICompol Ep iR alb AT IRH o MRl AR Teast one
6- 1, 6- briage)s-gluddén, [00681 Hireetly gHddoBdBYIthe hbBEabALUE HirddeoRR|of CRPRRSEtidON Of
the present disc]osure conprises insoluble 6-glucan. Sone naturally

occurri mysteny| sas drvilirariohigtneiciePagtre foliaTinaayatd-gieyn frgegEoRol ecul es
havi ng rd%k@hbﬁlﬁ%cﬁr;mog\tévgﬂlswi Qﬁmﬁﬁfs%ﬁﬁsolﬁﬂ%@u@érﬁ snalld I%Qagérgﬁﬁt

car bohydrate polyners wth 6- glucosidic |inkages. Because humans are
unabl e thy thedeyer'spatobhy of thieenpd! intestnenant thesgyl peotisledisubsdouieatjgsnter
absorption by the .intestinal epitheliumand significant e sure to

par t1 cul'Rt & Y8t s ien e BERat Brnsrulie VRGHEVEP sl SYSBR: ¢ exposur e
f ol | oW Rhagb@ttoas bt Bichichalydiadepha@sC thaBfehdnSerts bR iBde ol Biutdie
Peyer's patches of the small intestine. The 6-glucan absorbed via the
Peyer' s asatelkated somiibg macxprhases edbets ragments M SsHBORBIS andsyst em vi a
macr ophagesy, HiAPRARy (RS g NSRBy Q! Bl AUk del:omal

conposi t o§ %%Geﬁgggh gg% f?gat%ﬁ(m?gﬁggﬁzy%%QV%bBé%%ﬁbgééﬁ%'péﬁ%?cle si ze
or mani putdkiee ptelunbbe eut anayelisghtimyloE6olvinmplsemesdiizods)melitis, t he 6- gl ucan
of the nutritional conpqsjtion functjons as g.prehiotic, which is not

i gest ed TARapIeD ALAGIPET SreL A P CHBRe AR edidr thg o ite I HRE i y 1 nt act

I nto theysehoRithdthe WetioALH bNAddtiveSmaN@hitabl € for mcrobial fermentation.
In sonme enbodi nents, the 6-glucan in the nutritional conposition may

conpr i sd006aler - sofeasrdinglown Aone cuibadimentghithegisg|of 8aln3-shusenhel were, in some
enbodi : RULY iat ] j 11 OFP I+ j.ca treated
ool ucangeofil e IS L e PO BRTRAslhh AR IR AORCLOE, SREXERRLETHLY

conpr i sesewhiflle3;y Saglticdr glaycamaped tdstdtesce foda#0}ibn asdfoe redidoedi ment s, t he

nutritiongl conposition of _.th resent disclosure may copprise 6-1, 3;

16 gl B REER: esposeny Lk AL MBRAPT DB aR Ry (i Bed P aoSapieot - such
as a chidiflice & Pt fof bnhAMhA@RE thOmMude st itet R@ktioAMOdipdBRtsic t he
nutritional conposition of the present disclosure ngfébe substantially free

of | act gybiect gorulising sdaminisbedngrtnthe subiecansantcest BeL.gilutakicprésant in the
composi| tﬂlﬁl@-bh?e@ﬁlapﬁg.wnﬁ Qag&%y%m%bgﬁgerﬁnﬁle%?r%gén Odigcﬁgsﬁ‘e 9? (rilrgfgcgg t8 fa.
conposi tTon.” I'n sone enbodi neNt'S, e nutritional conpositiron conprises
about 1Gnevhobf@d erdeamcperresitaticedo ihfiectanoime pediakad sulgatt, contpeising r i t i onal

conposi tion conprises between apout 5 and about 50 6- gl ucan per serving.
In o he@d&m@ﬁ%f%ﬁ%%@J%_&Br]ﬁ,gﬁcﬁa%huC%%w@f-Bﬁs Piely S8 Brount  of

6- gl ucan g HhsA mbRY, Qh@\gk&%naeg%séﬁ QiR #lauganmRelo dRY red kiSO e

enbodi nents, 6-glucan nay be added to the nutritional conposition at a

concentration sufficient to deliver a target of about 38



17 nmg of 6-glucan per day to a subject. The nutritional conposition may be
delivered in multiple doses to reach a target anount of 6-glucan delivered
to the swpeeoti/tsha3oughout the day. [0072]In sonme enbodi FEMUS201i1/088346
nutritional conposition of the present disclosure nmay be administered to a
pedi atric subject in an anount sufficient to deliver an amount of 6-glucan
rangi ng from between about 0.5 ng and about 200 ng per day. In another
enbodi ment, the amount of 6-glucan adm nistered to a pediatric subject via
t he nutrltlonal conmposi tion may rangel$rom about 1 ng to about 100 ng per
day. In still another enbodinment, the nutritional conposition nmay be

f or mul atthe dusatde jydsevesits opadeeiton causedpeatbroad Wt&b@ﬁbafz@ﬂﬁbam% about

2omD; Dl ynddin B 2 30QLASE EIROA M ik BB O, LHCUARD

adni ni st'ere trlc su via np03| ion may be
about 35ub@cp&@hdam1nk&@ﬂ3ﬂbme@mﬁﬁhﬁrIﬁ@bodnmﬁﬂrenﬁh&nmanld&amesapuoduct is

a mlk substitute.in the for cansti eable owder to be served 1
to 3 tirfg ??)%‘Fe bsa‘}”e%‘iﬁ g ?\éne%%%ﬁﬂr & u%“%l“btia&ﬂmé‘&?ﬁy *SPUEY to a child may

range frQmma ?&%ng%&pnﬁ@&%&@ ATHaERYi Qb RO UEAAsink h AN hi SOGAP &S the

enbodi ment, three servings per day of the nutritional conposition is
reconneﬁ@duﬂﬁoﬁuhwpé%ghmanenQubﬂédﬁweﬁnﬁﬁﬂﬁach to deliver a total of from

ﬁg?;"f t IziOb G]abOUtTI? nu /1tq(?‘1¥al compo lt]lé%%?éhi §0e7sé1]1t glsglgsfr%b(%gllé)g%@g B- 1t, g'-e

conmposition conpri can 1s
nutriti ghadany Ioswpleadmbediin@ats, fth)dé Bul | Sgluwshh ¢hBaght @Lgiﬁce&ulltrﬁwnee types and

amount s of lipid ar bo ydrate tein s and mnerals. In this
enbodi msHtbod dixhgnts EFaEzﬁ W@Hff)iﬁ yean H%Nloi%én yiycagnpatisyiats Beguegibut 12
g/ 100 km(}-:gl‘ﬂtléabl @BBL?B"B br @9%%}1 ia. Eﬁboélﬁco%ygéﬁfgg) &Fé’tlly II‘JIJ(TRIII'Q or fat

f rom about out 7 g/ 100kcal and may be supplenented with an amount of
6-1, 3; 1tbegmﬂcénO@mﬂpﬂn@uhgwbétﬁb@nu@bmuwdBommdmabo@Dm®?$em@ﬂ£0@6kca

[ 0075] Nutritional mpasi ti.on t |sc Qsu | k- based
oot i P, GRS hEEPT St AEWEIREEAL afleaR R TGl o

enbodi nﬁﬂkﬁopa&heullatéBlgluc@ﬁqdarﬁa@pasbyla@p compiraltton thaedofde non-dairy liquid
or solid food products, protein, flavars or flavor. masking agents,

sweet endP68nd vi ThaPwduesn ithe QF%ISG%BJ&F]@%@ an[@@?ﬁ]el‘fr‘ih%‘b]f?élséﬁbodl ment s,
the nut rdl%és%%ﬁlln(fﬁgﬂﬁﬁélt &nn{é%ngetﬂa%ﬁé}t LYo 8 HRIEL fud 15021 Ni NG

sui tabl e Types and anounts of pi ds, car%ohy dr at es, protelns vitam ns and
m ner al sligeptive eazymbsj elcthesigok gugo[N(mghmﬁtmg examples of species from which

suitable B-1,3;1,6-glucan may be extracted for practice of the present disclosure
include Saccharomyces cerevisiae (bakers yeast), Lentinus edodes (Shitake
mushrooms), Grifola frondosa (Maitake mushrooms), Schizophillum commune,
Sclerotinia sclerotiorum, Sclerotium glucanicum and the like. In some
embodiments, the B-1,3;1,6-glucan of the present disclosure is isolated from yeasts,
mushrooms or other fungi. In one embodiment, the B-glucan is derived from baker’s
yeast, more particularly, B-glucan obtained from the cell walls of baker’s yeast.
Likewise, particulate B-1,3;1,6 glucan may be isolated from cell walls of
Saccharomyces cerevisiae. The B-1,3-glucan with B-1,6-glucan linkage extracted
from yeast cells walls acts as a non-specific immune activator. In some
embodiments, the nutritional composition of the present disclosure comprises B-
glucan consisting of long polymers of B-1,3 glucose with about 3-6% of the backbone
glucose units possessing a B-1,6 branch. In other embodiments, the B-glucan may
be particulate Wellmune WGP® B-glucan provided by Biothera of Eagan,
Minnesota, USA. In some embodiments, the nutritional composition comprises

insoluble B-1,3-glucan with at least one B-1,6-branch.



18 nutrition. In one enbodinent, the nutritional conposition is a
children's nutritional product. In another enbodinent, the nutritional
conposi t iwo 200M3033ges an infant formula. In yet another PEmuSAdIM®BR346 t he
nutritional conposition conprises a nutritionally conplete infant fornmnula.
In still another enbodi ment, the nutritional conposition conprises a
nutritionally conplete children's nutritional product. [0077] The discl osed
nutritional conposition nay be provided in any formknown in the art, such
as a powder, a gel, a suspension, a p&d&te, a solid, a liquid, a I|qU|d

concentrate, reconstltuteable powdered ml k substltute or a ready-to-use
product[OQﬁ@ nutrhtﬁ@ﬁéﬁmd@mﬁdsthqmﬂiﬂﬁypalanpgﬁﬂamﬂfﬁﬁhmﬁsﬁﬁnts conpri se
anutrit I A t, ormul a,
human nf%%m%h'%H$8E%g§%%§%§EEE%%ﬁaaﬁk%ghlIh&ﬁ hl&kﬁﬂgﬁéPlona gCO%pOSItIOﬂ
designedn&ﬂnbh1n®dnaﬁam¢nﬁuhxeﬁﬂyI&M&nnﬁeaﬂaéh@@ng@ekmn©h5h@h t he present

di scl osure incl ude, exanpl e, | y-.i ngest.i heal t i ng

subst andBaefHlat W&}%JP@S W%W@a%?%@ﬂa%? Cﬁﬂwgﬂgfﬁr%&p@k $ Wl?lghi ets,

capsul es;1@RdidOWERS Sos. HRRaM KikhhRD&te G2AMO%H Uikt QirbSIRIrRIESA el scl osure
may be standardi ze to a specific caloric content, it may be provided as a
r eady- t ovitls 8-ghnesdisie linkagdst almepyptien py ohé uédsmmalﬁpﬁbﬁbem argl eidnifisant

[0078] | n.ghadi Tent e LoV Al e, GL LELeR St Mrbkonal JBrodughy;one or
more vi tanrns . andfor nerars %a added 9hamoun Ut c¥ R o supply
t he dai |e)tp6£lﬁrélfélﬂm&§ oﬁ@lcaﬂmmmﬁiﬁﬁorﬂﬁo&mcbwﬁm ﬁeftegaﬁme@wethamdhé hi rteen
years old. It is to under st ood by _on ordinary skill_in fhe art that
vi t ani n e wPRkhes 0!5@& pIgg- | The/ & qaara aheér"éﬁhﬂb%?%é"ﬁ the ages of
one and ﬁa‘ﬂéHe%%@%éfP@%ﬁspoY%&sto thB&cQARNO IRALIS1 A SteRPlial R &RER IOl i Mt the
nutritional conposition to a particular age group but, rather, to provide a
range aﬁphﬁnﬁ@h@hmﬁnbhth@ﬁ@mubenﬁébmnuﬁ@n@nécam@O@hmnﬂ@@mhqﬁab@Hnld
[0079]IQm3qQ§§h nt; utri ti.onal q?ﬁ?ﬁt on orla chi 9 t he
conposi tTEHe My bpts 65I Pre ‘hclhfd%ar lﬁueism%o 81{"“? S PSICBHE ErEHbr e of
the fol I[006910 Vi t Biddise @mbd@ﬂmem@ 1188 B-dlhedredlf the\HultAitloAa Bdonfidiitasd n, thiam n
pyrophosphate TPP, thiamn trlphosphate TTP, thiamn h drochlorlde

t hi ani n THBFEMIStAsA BYebiqfic Fhich B0t digsstadaip the brman ﬁowgﬁ@é{w 1de, FMWN,
flavin qgﬁe@h'ﬁg Qro%ggﬂlﬂ?’lnfﬁpmtlo%ﬁé Qélloﬁvétnwhf&}ﬁq;ohﬁt 'tEQaVa\ﬂatlo?tﬁf'o'ftl B3
(niacin, nicotinic acid, nicotinamde, niacinam de, nicotinam de adeni ne

di nucl eobicddialNADpeniatiohi Ahsoreicnbalimentso thich-gbtdaden thi oWNitional

pyri di ne- 3-carboxylic aci.d ita 3- pr gursor tr han, vitam n B6
Uy | doxeris Rk it atteiie TyPras R AE i L ARE ey

pant ot hamireh&ei de (ipadhat ihatifen P2 RhE B0 Nond1@bRpSsitfoalhgy aghghkisd ol aci n,
pteroylglutamc acid), vitam n Bl12 (cobal am_n, nethyl cobal am n
deoxyadEneEpbisniAy Herfed Q:%lﬁ%%blall %mlal Athemparhodiiaontl B pitritiona

adenosyl c acid), vitamn A (retinol,
retlnylcgﬁ@tgﬁghq%gl k@% n*%%?g%h%?%ﬁﬁgﬁkg%ters wi th ot her |ong-chain
fatty adDa®(] reti ha$qm¢ embndnmeras;lth;e nugtitinodl @stesgion ofithepiresedt

(calcifey. ob choIecaIC|fer roxyvit.amn D),

vi t am n B SRS HEPHITIse L ﬁééo%ﬁﬁqcap aé@@fé?fﬁa hat%%%aﬂﬁ%? ¥t Rkt nat e,

a- t ocopheapltridisGbfetf)atieh ay atchaarhes pﬂohucﬁ/mtl@mrﬁ firhiial Bifbthefl ,
phyl I oqui none, napht hoqui none, vitanin , nena%U|none-7, vitam n K3,

menaqui raedame pisn i w1 tionsh seuperaien 8f theehrgerntribpdosme mashagui none- 9,
menaqui - I 10, nenaqui none-11, nenaqui none-12,
nenaqui%gﬁg?%gfpggﬁ%ﬁH1£RQ§305|toI 13- carotene and any conblnatlons
thereof[OQWHSO]Inhemhnﬂnhmhh&npﬁ@gudmngnaﬁmahmhnﬂMe&ﬂnuhmhbmom@bmpbnduct
one or nore

orC L meRERt Bhibims TbaBP biod DRt et bR e R o ot S Ol S ol o i

acet at e en@R)dehbMsItHCORNRIt®nal bR hsENiIER O bHSes SuEI10Mhk Bodladm p&al ci um
phosphate, calciumsulfate, chloride, chrom um chron1un1ch|or|de chrom um

pi col ona‘éﬁéVlngobtpénoth@ﬁsp@pdgmrﬂaﬂee n@fcxﬁwl gYmBoTHeR CoBRPFeTh AL e,
fluorid car r Hgg{ t ferric

ort hoph%‘gﬁk{ ?Qndla;%gﬁp h%g g{hcak% Nné%c%aétl% %%ﬁ‘%ﬁ tg tzle, i odi ne,
magnesi umtmmgabfmpnsﬁambmmmeses lr?gmesummﬂﬂ/glmm d@ﬂfﬁcrmgg e pimmaleﬁalbdiﬁ,
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the formof salts such as cal ci um phosphate, cal cium gl ycerol phosphate,
sodiumcitrate, potassium chloride, potassium phosphate, nmagnesi um

phosphat eyof2etwvisuss7sul fate, zinc sulfate, cupric sul f at @CTrsaQaN8ES86

sul fate, and sodium selenite. Additional vitam ns and mnerals can be added
as known within the art. 20 [0082]1n an enbodinent, the children's
nutritional conposition nay contain between about 10 and about 50% of the
maxi nrum di etary recomrendation for any given country, or between about 10
and about 50% of the average dietary téconmendation for a group of
countries, per serving of vitamns A C, and E, zinc, iron, iodine,
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[0075] Nutritional compositions of the present disclosure may be milk-based,
in the form of liquid, evaporated, condensed or dry milk. In some embodiments, the
nutritional composition may also include non-dairy liquid or solid food products,
protein, flavors or flavor masking agents, sweeteners and vitamins or dietary
supplements.
[0076] In some embodiments, the nutritional composition may be

nutritionally complete, containing suitable types and amounts of lipids,

carbohydrates, proteins, vitamins and minerals to be a subject’s sole source of



[ 0086] The nutritional conpositions of the present disclosure may optionally
i ncl ude one or nore stabilizers. Suitable stabilizers for use in practicing
t he nut riwDanal15e33nposition of the present disclosure i RCrase)11loss34@r e not
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di gl ycerides), dextran, carrageenans, and m xtures thereof. [0087]Al
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pediatric subject. Nutritional compositions of the present disclosure include, for
example, orally-ingestible, health-promoting substances including, for example,
chewable foods, beverages, tablets, capsules and powders. The nutritional
composition of the present disclosure may be standardized to a specific caloric
content, it may be provided as a ready-to-use product, or it may be provided in a
concentrated form.
[0078] In embodiments providing a children’s nutritional product, one or
more vitamins and/or minerals may be added in amounts sufficient to supply the
daily nutritional requirements of children between one and thirteen years old. It is
to be understood by one of ordinary skill in the art that vitamin and mineral
requirements will vary for children between the ages of one and thirteen years.
Thus, the embodiments are not intended to limit the nutritional composition to a
particular age group but, rather, to provide a range applicable to children between
the one and thirteen years old.
[0079] In embodiments providing a nutritional composition for a child, the
composition may optionally include, but is not limited to, one or more of the
following vitamins or derivations thereof: vitamin B; (thiamin, thiamin
pyrophosphate, TPP, thiamin triphosphate, TTP, thiamin hydrochloride, thiamin
mononitrate), vitamin By (riboflavin, flavin mononucleotide, FMN, flavin adenine
dinucleotide, FAD, lactoflavin, ovoflavin), vitamin Bs (niacin, nicotinic acid,

nicotinamide, niacinamide, nicotinamide adenine dinucleotide, NAD, nicotinic acid



elements and |imtations of the enbodi nents described herein, as well as
any additional or optional ingredients, conponents or limtations described
herei n orwotzhewmdzse useful in nutritional conpositions. PELOOS2)1A93838€d
herein, the term "about"” should be construed to refer to both of the
nunbers specified in any range. Any reference to a range should be

consi dered as providing support for any subset within that range. [0093] The
foll owi ng exanples are provided to illustrate sone enbodi nents of the of
the nutritional conposition of the préfent disclosure but should not be
interpreted as any limtation thereon. Qther enbodinents within the scope
of the ahenamicketidenNGMN, haidippar @aboxydicaged) skbamudBp-pradiesart from t he

consi der.at | 3 specit fi.qat: : ' . 1tional
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phylloquinone, naphthoquinone, vitamin Kz, menaquinone-7, vitamin Ks,
menaquinone-4, menadione, menaquinone-8, menaquinone-8H, menaquinone-9,
menaquinone-9H, menaquinone-10, menaquinone-11, menaquinone-12,
menaquinone-13), choline, inositol, B-carotene and any combinations thereof.
[0080] In embodiments providing a children’s nutritional product, the
composition may optionally include, but is not limited to, one or more of the
following minerals or derivations thereof: boron, calcium, calcium acetate, calcium
gluconate, calcium chloride, calcium lactate, calcium phosphate, calcium sulfate,
chloride, chromium, chromium chloride, chromium picolonate, copper, copper
sulfate, copper gluconate, cupric sulfate, fluoride, iron, carbonyl iron, ferric iron,
ferrous fumarate, ferric orthophosphate, iron trituration, polysaccharide iron,
iodide, iodine, magnesium, magnesium carbonate, magnesium hydroxide,
magnesium oxide, magnesium stearate, magnesium sulfate, manganese,
molybdenum, phosphorus, potassium, potassium phosphate, potassium iodide,
potassium chloride, potassium acetate, selenium, sulfur, sodium, docusate sodium,
sodium chloride, sodium selenate, sodium molybdate, zinc, zinc oxide, zinc sulfate
and mixtures thereof. Non-limiting exemplary derivatives of mineral compounds
include salts, alkaline salts, esters and chelates of any mineral compound.

[0081] The minerals can be added to children’s nutritional compositions in
the form of salts such as calcium phosphate, calcium glycerol phosphate, sodium
citrate, potassium chloride, potassium phosphate, magnesium phosphate, ferrous
sulfate, zinc sulfate, cupric sulfate, manganese sulfate, and sodium selenite.

Additional vitamins and minerals can be added as known within the art.
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[0082] In an embodiment, the children’s nutritional composition may contain
between about 10 and about 50% of the maximum dietary recommendation for any
given country, or between about 10 and about 50% of the average dietary
recommendation for a group of countries, per serving of vitamins A, C, and E, zinc,
iron, iodine, selenium, and choline. In another embodiment, the children’s
nutritional composition may supply about 10 — 30% of the maximum dietary
recommendation for any given country, or about 10 — 30% of the average dietary
recommendation for a group of countries, per serving of B-vitamins. In yet another
embodiment, the levels of vitamin D, calcium, magnesium, phosphorus, and
potassium in the children’s nutritional product may correspond with the average
levels found in milk. In other embodiments, other nutrients in the children’s
nutritional composition may be present at about 20% of the maximum dietary
recommendation for any given country, or about 20% of the average dietary
recommendation for a group of countries, per serving.

[0083] The children’s nutritional composition of the present disclosure may
optionally include one or more of the following flavoring agents, including, but not
limited to, flavored extracts, volatile oils, cocoa or chocolate flavorings, peanut
butter flavoring, cookie crumbs, vanilla or any commercially available flavoring.
Examples of useful flavorings include, but are not limited to, pure anise extract,
imitation banana extract, imitation cherry extract, chocolate extract, pure lemon
extract, pure orange extract, pure peppermint extract, honey, imitation pineapple
extract, imitation rum extract, imitation strawberry extract, or vanilla extract; or
volatile oils, such as balm oil, bay oil, bergamot oil, cedarwood oil, cherry oil,
cinnamon oil, clove oil, or peppermint oil; peanut butter, chocolate flavoring, vanilla
cookie crumb, butterscotch, toffee, and mixtures thereof. The amounts of flavoring
agent can vary greatly depending upon the flavoring agent used. The type and
amount of flavoring agent can be selected as is known in the art.

[0084] The nutritional compositions of the present disclosure may optionally
include one or more emulsifiers that may be added for stability of the final product.
Examples of suitable emulsifiers include, but are not limited to, lecithin (e.g., from
egg or soy), alpha lactalbumin and/or mono- and di-glycerides, and mixtures
thereof. Other emulsifiers are readily apparent to the skilled artisan and selection

of suitable emulsifier(s) will depend, in part, upon the formulation and final
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product.

[0085] The nutritional compositions of the present disclosure may optionally
include one or more preservatives that may also be added to extend product shelf
life. Suitable preservatives include, but are not limited to, potassium sorbate,
sodium sorbate, potassium benzoate, sodium benzoate, calcium disodium EDTA,
and mixtures thereof.

[0086] The nutritional compositions of the present disclosure may optionally
include one or more stabilizers. Suitable stabilizers for use in practicing the
nutritional composition of the present disclosure include, but are not limited to,
gum arabic, gum ghatti, gum karaya, gum tragacanth, agar, furcellaran, guar gum,
gellan gum, locust bean gum, pectin, low methoxyl pectin, gelatin, microcrystalline
cellulose, CMC (sodium carboxymethylcellulose), methylcellulose hydroxypropyl
methyl cellulose, hydroxypropyl cellulose, DATEM (diacetyl tartaric acid esters of
mono- and diglycerides), dextran, carrageenans, and mixtures thereof.

[0087] All percentages, parts and ratios as used herein are by weight of the
total formulation, unless otherwise specified.

[0088] The nutritional composition of the present disclosure may be
substantially free of any optional or selected ingredients described herein, provided
that the remaining nutritional composition still contains all of the required
ingredients or features described herein. In this context, and unless otherwise
specified, the term “substantially free” means that the selected composition may
contain less than a functional amount of the optional ingredient, typically less than
0.1% by weight, and also, including zero percent by weight of such optional or
selected ingredient.

[0089] All references to singular characteristics or limitations of the present
disclosure shall include the corresponding plural characteristic or limitation, and
vice versa, unless otherwise specified or clearly implied to the contrary by the
context in which the reference is made.

[0090] All combinations of method or process steps as used herein can be
performed in any order, unless otherwise specified or clearly implied to the contrary
by the context in which the referenced combination is made.

[0091] The methods and compositions of the present disclosure, including

components thereof, can comprise, consist of, or consist essentially of the essential
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elements and limitations of the embodiments described herein, as well as any
additional or optional ingredients, components or limitations described herein or
otherwise useful in nutritional compositions.

[0092] As used herein, the term “about” should be construed to refer to both
of the numbers specified in any range. Any reference to a range should be
considered as providing support for any subset within that range.

[0093] The following examples are provided to illustrate some embodiments
of the of the nutritional composition of the present disclosure but should not be
interpreted as any limitation thereon. Other embodiments within the scope of the
claims herein will be apparent to one skilled in the art from the consideration of the
specification or practice of the nutritional composition or methods disclosed herein.
It is intended that the specification, together with the example, be considered to be
exemplary only, with the scope and spirit of the disclosure being indicated by the

claims which follow the example.

EXAMPLES

[0094] Table 1 provides an example embodiment of a powdered nutritional
composition according to the present disclosure. In this embodiment, the weight of
corn syrup solids may be adjusted when alternate sources of oligofructose and/or
DHA powder are used. Moreover, the powdered nutritional composition described

in Table 1 may be reconstituted with water.

Table 1. Nutrition profile of an example embodiment of the nutritional

composition for a pediatric subject

DESCRIPTION AMOUNT PER:
100.0 KG

MILK BUTTERMILK POWDER 31.000 KG

MILK WHOLE POWDER INSTANT CODEX 28.000 KG

SUCROSE 15.000 KG

CREAM POWDER COCONUT OIL 12.600 KG

CORN SYRUP SOLIDS 7.519 KG



PURE MANGANESE SULFATE, MONOHYDRATE 0. 222 G BAKER S YEAST BETA GLUCAN
32.000 G [O0095] Al references cited in this specification, including

wi t hout Iwoi2batisessy al |l papers, publications, patents, paramstoappdst€ati ons,
presentations, texts, reports, manuscripts, brochures, books, internet
postings, journal articles, periodicals, and the |ike, are hereby

i ncorporated by reference into this specification in their entireties. The
di scussion of the references herein is intended nerely to sunmarize the
assertions made by their authors and A% adni ssion is made that any

reference constitutesﬁg;ior art. Applicants reserve the right to chall enge
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present di sclogup@wwRMARINESTIGRHAAIMIGRAE f ) dowikag claims. In
addition, it should be understood that aspects of the various enbodi nents
may be interdHdrdged in whole or in part. For exanple, while methods for the
production of QIR i terile liquid nutriti suppl ement made
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NIACINAMIDE 7.130 G
VITAMIN A PALMITATE, DRY BEADLETS, 3.738G
CW DISPERSIBLE

VITAMIN K1, 1% 2.546 G
VITAMIN D3 POWDER 1.524 G
(CHOLECALCIFEROL)

PYROXIDINE HYDROCHLORIDE 0.540 G
THIAMINE HYDROCHLORIDE 0.534 G
CALCIUM PANTOTHENATE 0.500 G
RIBOFLAVIN 0.114 G
FOLIC ACID 0.060 G
IRON TRITURATION Y0034(01) 0.180 KG
CORN SYRUP SOLIDS 139.441 G
FERROUS SULFATE 36.000 G
ASCORBIC ACID WP 4.509 G
MANGANESE SULFATE 0.050 G
CHOLINE BITARTRATE CONDITIONED 80 100.000 G
MESH

MAGNESIUM PHOSPHATE DIBASIC 80.000 G
LACTOSE DRY BLEND 44.339 G
ZINC SULFATE, MONOHYDRATE 12.198 G

(PURIFIED BY POWDER)



What is claimed is: 1. A nutritional conposition for a pediatric subject,
conprising: a fat source; a carbohydrate source; a protein source; and a
sour ce ofwO-201135083acan. 2. The nutritional conpositi onrPataseaiiogg3te claim
1, wherein the source of 6-1,3- glucan in the conposition provides between
about 0.010 g and about 0.050 g 6-1, 3- glucan per 100 g of nutritional
conposition. 3. The nutritional conposition according to claim1, wherein
the conposition is nutritionally conplete. 4. The nutritional conposition
accordi ng to claim1, further conprisihg at |east one probiotic. 5. The
nutritional qg osition according to claiml1, further conprising at |east

one preb|0t|@C) BIMHELENIFES-BnEY GS$rposi ti on &@4iding to claim 1,

further conprd ?ﬁ@ %Q? t pat lea | ong chain
polyunsaturatézk$q% gc ﬂkikﬁgj%ggu rltlonaI%%onp§5|t|on according to

cl aim 6, mherSﬂMWMéSEbEgITEa&MHN@R@USat urated d@sa ¢ acid is selected from
the group co ara onic acid, or
conbinationsQﬁ%@égg%ﬂﬁﬂ%ggﬁﬁgﬁﬂ§ﬁﬁ§3ﬁ§ngﬁﬁtgﬂp %@%ﬂ'according to claiml,
whi ch conpri gagggn infant fornula. 9. The nutrltlonal conposi tion

according to claim1, which conprises a children's nutritional product.
MANGANESE SULFATE, MONOHYDRATE 0.222 G

BAKER'S YEAST BETA GLUCAN 32.000 G

[0095] 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
constitutes prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references.

[0096] Although embodiments of the disclosure 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 disclosure,
which is set forth in the following claims. In addition, it should be understood that
aspects of the various embodiments may be interchanged 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 appended claims should not be limited

to the description of the versions contained therein.



10. A nutritional conposition for a pediatric subject, conprising a
m | k- based matrix conprising: a fat source; a carbohydrate source; a
protei n swWOroH;15633d a 6- gl ucan source. 11. The nutriti @OAIUSCANPBESHE | ON
according to claim 10, wherein the 6-glucan source conprises 6-1, 3-gl ucan.
26 12. The nutritional conposition according to claim 10, wherein the
6- gl ucan source conprises 6-1,3;1,6-glucan. 13. The nutritional
conposition according to claim 10 wherein the 6-glucan source conprises
whol e- glucan particle 6-glucan. 14.2%he nutritional conposition according
to claim10, wherein the conposition is nutritionally conplete. 15. The
nutritional conposition according t@QLAIMSm 10 further conprising at |east
one protwﬁ&{' Lclainfid i he nutritional conposition according to claim 10,
further conprising at |east one prebiotic. 17. The nutritional conposition
accordi ng toAchwiritich@] cdmipddigon énppédatng: dubgeddmwnprédingt i on of at | east
one | ong chai r} POl unsaturated fatty acid.
a fat source;
a carbohydrate source;
a protein source; and
a source of B-1,3-glucan.
2. The nutritional composition according to claim 1, wherein the source of B-1,3-
glucan in the composition provides between about 0.010 g and about 0.050 g B-1,3-
glucan per 100 g of nutritional composition.
3. The nutritional composition according to claim 1, wherein the composition is
nutritionally complete.
4. The nutritional composition according to claim 1, further comprising at least
one probiotic.
5. The nutritional composition according to claim 1, further comprising at least
one prebiotic.
6. The nutritional composition according to claim 1, further comprising the
administration of at least one long chain polyunsaturated fatty acid.
7. The nutritional composition according to claim 6, wherein the long chain
polyunsaturated fatty acid is selected from the group consisting of docosahexaenoic

acid, arachidonic acid, or combinations thereof.

8. The nutritional composition according to claim 1, which comprises an infant
formula.
9. The nutritional composition according to claim 1, which comprises a

children’s nutritional product.
10. A nutritional composition for a pediatric subject, comprising a milk-based
matrix comprising:
a fat source;
a carbohydrate source;
a protein source; and
a B-glucan source.
11.  The nutritional composition according to claim 10, wherein the B-glucan

source comprises B-1,3-glucan.



18. The nutritional conposition according to claim17, wherein the |ong
chai n pol yunsaturated fatty acid is selected fromthe group consisting of
docosahexworoiwisessid, arachi donic acid, or conbi nati onsPCiiarSe@fl/038310. A
met hod for enhancing i nmune system function in a pediatric subject
conprising admnistering to the pediatric subject a mlk-based formul a
conprising 6- 1, 3-glucan. 20. The nethod according to claim 19, wherein

the 6-glucan is 6-1, 3;1, 6-glucan. 06

12.  The nutritional composition according to claim 10, wherein the B-glucan
source comprises B-1,3;1,6-glucan.

13.  The nutritional composition according to claim 10 wherein the B-glucan
source comprises whole-glucan particle B-glucan.

14.  The nutritional composition according to claim 10, wherein the composition
is nutritionally complete.

15. The nutritional composition according to claim 10 further comprising at least
one probiotic.

16. The nutritional composition according to claim 10, further comprising at
least one prebiotic.

17.  The nutritional composition according to claim 10, further comprising the
administration of at least one long chain polyunsaturated fatty acid.

18.  The nutritional composition according to claim 17, wherein the long chain
polyunsaturated fatty acid is selected from the group consisting of docosahexaenoic
acid, arachidonic acid, or combinations thereof.

19. A method for enhancing immune system function in a pediatric subject
comprising administering to the pediatric subject a milk-based formula comprising
B-1,3-glucan.

20. The method according to claim 19, wherein the B-glucan is B-1,3;1,6-glucan.



