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application is a continuation-in-part and clains the
priority benefit of co-pending U S Patent Application
Serial No. 10/413,508, filed April 14, 2003, which is
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(110982] Ve predknt iratentibn relateslgenerally to infant’s and children’s

nutritional formulas containing sialic acid and methods for manufacturing

such formulas.

(2) Description of the Related Art:

[0003] Sialic acid (N-acetylneuraminic acid or NANA) is a naturally
occurring component of human breast milk, where it is found associated
with various oligosaccharides and glycoproteins. While human breast milk
contains substantial amounts of sialic acid, most infant formulas contain
less than 25% of the sialic acid found in colostrum. Moreover, 70% of the
sialic acid in formulas ié glycoprotein-bound, unlike human breast milk in
which 75% of sialic acid is bound to oligosaccharides. See Heine, W., et
al., Monatsschr Kinderheilkd 141:946-50 (1993), Wang, B., et al,, Am J
Clin Nutr 74:510-5 (2001), and Nakano, T., et al., Acta Paediatr Taiwan
42:11-17 (2001). Not surprisingly, the accumulation of sialic acid by
breast-fed infants is generally higher than for formula-fed infants. See
Wang, B, et al., J Pediatr 138:914-6 (2001). Evidence suggests that sialic
acid is important in the development and function of the neonatal brain
where it is a major component of gangliosides. See Carlson, S.E., Am J
Clin Nutr 41:720-6 (1985), Morgan, B. and Winnick, M., J Nutr 110:416-24
(1980), Svennerholm, L., et al., Biochim Biophys Acta 1005:109-17 (1989),
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is generally higher than for fornula-fed infants. See
Wang, B., et al., J Pediatr 138:914-6 (2001). Evi dence
suggests that sialic acid is inportant in the
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caseinoglycomacropeptide (cGMP).
[0006] The addition of sialic acid or sources of sialic acid to certain
nutritional formulas has been mentioned in the art. For example, U.S.
Patent No. 6,506,422 discloses a particular nutritional formula containing
casein glycomacropeptide and complimentary essential amino acids other
than phenylalanine for administration to patients suffering from
phenylketonuria. The levels of sialic acid found in infant formulas are not
mentioned.
[0007] U.S. Patent No. 6,270,827, discloses a formulation containing
human milk proteins or recombinant host resistance factors, one of which
is recombinant human kappa-casein, to supplement synthetic infant
formulas.
[0008] U.S. Patent No. 4,762,822 discloses the use of N-
acetylneuraminic acid or gangliosides containing sialic acid in infant
formula to protect the newborn from gastrointestinal disease-producing
organisms.
[0009] International patent application WO 01/60346 A2 discloses a

nutritional formulation containing the oligosaccharides oligofructose and



[ 0006] The addition of sialic acid or sources of
sialic acid to certain nutritional fornulas has been

worenvbioonesl in the art. For exanple, U S. PatentC™MIS2005/035637

10

15

20

25

30

6, 506, 422 di scloses a particular nutritional formula
cont ai ni ng casei n gl ycomacropepti de and conplinmentary
essential am no acids other than phenyl al ani ne for
amgialglladtose aspremiotasukestancesifd promue thegrowth of

phenyl ketonuria. The |levels of sialic acjd found in

" thitidebacieria, nBe.ud Taghma Reitiseddn cpolvsfionmeh Infantn
NGorfiua/0, 827, discloses a formul ation containing
human m | k proteins or reconbi nant host resistance

f 460018] While tbé uskiafisidlic acetand sialin@ckisaurces in infant

k a- casein,,. to suppl enent ,synthetic in t formul as.
 SBBanE0R &dhsiongait the BSas K weUR A€ ubeLEl wovldEad firant
Nare frhifla VeaidTeAh&ncdd SmeUnBasTHidIRSACKE SinsiRi}H it bré 4 milk, and
sialic acid in infant formula to protect the newborn

f riopagtigitlan te pevideiafaniifewagla-thatos meirittpnety sampiete.

ot e r g EHbh S w3PAFE] pERE ik Ui Rel T driniee

ol arpesmte dfaidlideridvhile bisecprovilirands iadlisd ekt prafilethat is
prebiotic substances to pronote the growth of
biSimiabiecereastmilk. t he gut that may be used in

conj unction w th guhaiARYCOEUEE INVEREHDONVI | e the use

of sialic acid an i nf ant
f 0601 4] Beefiyrihé prnesent invendopiis directed to atnoveliinflamtdformula

I IR b P G TR RO
[00012] The present invention is also directed to a novel infant formula
comprising a cGMP having an enhanced.concentration of sialic acid and a
reduced level of threonine.

[00013] The present invention is also directed to a novel method of
producing an infant formula comprising intermixing a cGMP having an
enhanced concentration of sialic acid with sources of protein, carbohydrate
and lipid sufficient to provide a nutritionally complete formula.
[00014] Accordingly, it has been found that the present invention provides
an infant formula having enhanced amounts of sialic acid similar to breast
milk, and in particular, an infant formula that is nutritionally complete, and
also provides an infant formula having enhanced amounts of sialic acid
while also providing an amino acid profile that is similar to breast milk, and
in particular, an infant formula having a reduced threonine content.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00015] Reference now will be made in detail to the embodiments of the

invention, one or more examples of which are set forth below. Each
example is provided by way of explanation of the invention, not limitation
of the invention. In fact, it will be apparent to those skilled in the art that

various modifications and variations can be made in the present invention
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amounts of sialic acid while also providing an am no
acid profile that is simlar to breast m | k. SUMVARY
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enbodi nents of the
support normal growth and development of infants and children.
Specifically, the novel formulas include one or a combination of
nutritionally appropriate source(s) of sialic acid having enhanced levels of
sialic acid. The level of sialic acid in the formula is designed to mimic the
total sialic acid found in breast milk over the period of 0 — 12 months of
lactation.
[00018] Certain of the innovative aspects of the invention involve the use
of novel cGMP-based products that contain levels of sialic acid that are
higher than normally found in cGMP products that are now commercially
available. These novel products can be used alone or in combination to
achieve sialic acid levels that mimic that found in breast milk, based on the
sialic acid content of the various source ingredients.
[00019] This invention is directed to a composition and a method of
formulating milk protein-based formulas, both with and without lactose,
non-milk-based formulas, including soy protein-based formulas, amino
acid formulas, and rice protein formulas, that contain sialic acid at
concentrations comparable to that found in human milk. The nature and

novelty of the invention involves the appropriate selection of sialic acid-
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fact, it will be apparent to those skilled in the art
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in the present inventionw thout departing fromthe

s arrainingsingrediert$ to hehieve doth appropoate siati@acid, levels as well
features il]ustrated or described a rt ,of on

e RBRIAE A IRN S JREoRFE i RS s SRR (0D 38 ! ¢
ar?bbgb]df-b'lr éiﬁﬁﬁl@[”’ﬁf?@dv@’ﬁ itk proIA BlaséBYSrmiibs tifat contain

i ntended that the present Invention cover such

nmddctose athecsuppierdentat siati¢ anid inshis eempasitiinmai eopwofsem

of the appended. cl ai ns_and thei i val ent s. her . .
o o4 EPERTAteD o wpundipe pbiblarfiftes SelE reic (Roifmigie
argidh, 3chiafMeciode 06’ -FaRIANBES Ut dthemihlieaéialdopthinmg
detailed description. It is to be understood bzhﬁgne of
oraligesagchskide, and cageinglycarnagropaptigs eMP) or sthes sialie

e BERIAb ik Mordi 13RI ATERG ) Brtlny T ' ©
preisigifdctosey eomjugate($)QMEU7h this ilventioeanad eepidcée badortion of

certain cGVP- basel roducts havi ng enhanced | evel s. of
sitheilactgse auggmqsgy E%%‘g"t eﬁ%%r atiopsayehiledhgngagein

hai : b S

[ ) SimactoBBPRIC RELMIPY BRBLotlr IR pidteffirabiioRS gy roplace a
departiop oitite priotéinfiraction afthectormdieenin tBpeaseiof tddtgse-frae

ey R, b PSSt B 0S8 SR R B ngm-cow'

hamili0 BrRsiRarectidnk RvAtHiniAg stdlieldcid, atisthlic Atid-cergdining

sialic acid in the fornmula is designed to mmc the

t Aligosaeeharigdesatierthandactase mayshe Heed: dhefal Misapisy, iapd

Of miheral’on®BRE-ASorY of these compositions are otherwise nutritionally
appropriate for infants. The total concentration of sialic acid in these
formulations would mimic that found in breast milk and may typically be
within a range of about 250 mg/L (as found in mature human breast milk)
to about 1500 mg/L (as found in human colostrums).
[00021] The present invention provides a nutritionally complete
formulation that includes one or more sources of sialic acid, in amounts
which mimic the concentration of sialic acid found in human breast milk.
The present invention additionally provides a method of making such
formulations, in the form of milk protein-based formulas, both with and
without lactose, non-milk-based formulas, including soy protein-based
formulas, amino acid formulas, and rice protein formulas.
[00022] The form of administration of and incorporation of sialic acid in the
method of the present invention is not critical, as long as an effective
amount is administered. A convenient form of administration is to add
sialic acid to an infant formula (including those for both term and preterm

infants), follow-on formula, toddler's beverage, milk, yogurt, or fermented
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free sialic acid (neuramnic acid), 3" -sialyllactose,
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t Db BE/100 keal. The amount of carbohydrates typically can vary from

about 6 to about 16 g/100 kcal. Protein sources can be any used in the
art, and may include, for example, nonfat milk, whey protein, casein, soy
protein, hydrolyzed protein, and amino acids. Lipid sources can be any
used in the art such as, for example, vegetable oils such as palm oil,
soybean oil, palm olein oil, corn oil, canola oil, coconut oil, medium chain
triglyceride oils, high oleic sunflower oil, and high oleic safflower oil.
Carbohydrate sources can be any known in the art such as, for example,
lactose, glucose polymers, corn syrup solids, maltodextrins, sucrose,
starch, and rice syrup solids.

[00024] The present invention is also directed to a novel method of
producing an infant formula comprising intermixing a cGMP having an
enhanced concentration of sialic acid with sources of protein, carbohydrate
and lipid sufficient to provide a nutritionally complete formula. The high-
sialic acid cGMP can be any of such products that are discussed herein,
and the sources or protein, carbohydrate and lipid, along with any other
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formul as, which are also mlk protein-free, free
sialic acid, other non-cow s mlk protein fractions
containing sialic acid, or sialic acid-containing
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(1) Up to 100% of the protein fraction from a whey protein concentrate, as
commercially available from several sources including Davisco, New
Zealand Milk, or Formost Farms, exhibiting about 20 — 30 mg sialic acid
per gram of protein and, thus, contributing between about 140 and about
560 mg sialic acid per liter of formula; (2) up to 100% of the protein fraction
from a nonfat dry milk product, as commercially available from several
sources including New Zealand Milk, exhibiting about 2 — 10 mg sialic acid
per gram protein and, thus, contributing between about 27 and about 139
mg sialic acid per liter of formula; (3) up to 6 g per liter of casein
glycomacropeptide (cGMP) or related protein fraction, as commercially
available from various sources, containing about 81% protein and between
about 40 and about 300 mg sialic acid per gram of protein, but typically
between about 40 and 60 mg SA/gm protein, and, thus, contributing
between about 194 and about 1458 mg sialic acid per liter of formula, but
typically between about 194 and 290 mg SA/liter of formula; and (4) up to
about 6 g/liter of a cGMP fraction having an enhanced level of sialic acid.
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added to other nutrients suitable for feeding to young
children such as, for exanple, solid baby food, fruit
juices, gelatines, cookies, candies, etc. O her
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a%he Pseht c%p%mtlons and methods is a cGMP-based product having
an enhanced concentration of sialic acid. As used herein, the terms
“cGMP having an enhanced concentration of sialic acid” mean a casein
glycomacropeptide (¢cGMP)-containing fraction of milk that has been
treated to increase the level of sialic acid, and in which the level of sialic
acid is higher, by any amount, than before the treatment. cGMP products
with enhanced levels of sialic acid are described below in Examples 7 and
8.
[00029] One such product, an example of which is described in Example
7, can be referred to herein as “cGMP having an enhanced level of sialic
acid”, or “high-sialic acid cGMP”. High-sialic acid cGMP has a sialic acid
content of above about 60 mg/gm protein. It is preferred that the sialic
acid content is above about 100 mg/gm protein, more preferred is above
about 150 mg/gm protein, and yet more preferred is a sialic acid content of
above 200 mg/gm protein. Typically, this product has a protein content of
about 50% - 60% by weight for a dry powder product, a sialic acid content
of about 190 — 230 mg/gm protein, or about 100 — 130 mg/gm powder. In
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novel method of producing an infant fornmula conprising
interm xing a cGW having an enhanced concentration of
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o DL EPTER S Pk didace! (HEFhMEy BORHEF ofirafisHdin
I MVEH foretein &ﬁlhtdrylhiaers antl @ohtdins abbws3C tigh efdialic avid/gse
in the present |nvent| Qn_are descrl bed in the Exanples

hdretein, qrahepst-Srmg qfstialic 3idER Af PeWEee f or nul ati on
fgeab:mi Anraagsm% gBUUSHR iﬁ%&aﬁ’@a@@é@lﬂ’% Yotein

appropri ate rnfants, I's typically fr out
1Zogreesin am tréanttforrmalagsgﬂmt the s@licact] contepbofthe formula can

d b bout 14 The tot
B PErEabed it 25 8RRt Jan nsfheaiponbt §lns Fonvestidhal
253 updsh esrateid B 48 uRed in tﬁeeformmh THisG84&ture is useful in
enmbodi nent, bet ween about 300 and about 600

per
| ithak it peraity Brmimal dissuptian ofthatamino aed profile of the protein of
the formula.

[00031] In a particular embodiment of a high-sialic acid cGMP, the product
has a level of the amino acid threonine that is lower than the level of that
amino acid in the glycomacropeptide from which the novel product is
derived. As used herein, this type of high-sialic acid cGMP is referred to
as “cGMP having an enhanced level of sialic acid and reduced threonine”,
or “high-sialic acid cGMP with reduced threonine”. An example of this type
of product is described below in Example 8.

[00032] High-sialic acid cGMP with reduced threonine has a sialic acid
content of above about 60 mg/gm protein and a threonine concentration
that is lower than about 15 gm/16 gm nitrogen. It is preferred that the
sialic acid content is above about 100 mg/gm protein, fnore preferred is
above about 150 mg/gm protein, and yet more preferred is a sialic acid
content of above 200 mg/gm protein Typically, high-sialic acid cGMP with
reduced threonine can have a sialic acid content of from about 85 to about
150 mg sialic acid (SA)/ gram of powder, preferably from about 90 to about
140 mg SA/g powder, which is comparable to the sialic acid content of



conbi nation of the follow ng sialic acid-containing
protein conponents: (1) Up to 100% of the protein

wo eaeiqass from a whey protein concentrate, as PCT/US2005/035637
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commercially available from several sources including
Davi sco, New Zeal and M|k, or Fornost Farnms,

exhi biting about 20 - 30 ng sialic acid per gram of
prjesialieadid ¢BMP. dowevehtie tigebmhe/emntemmﬂhlmgaMdmd

about 560 acid per liter of for u
C GBI rEed bieanine s Aoty ehOUt oS BB Oy i |k

I
S HEMPIORLEE el et R EIRERt isbelow,
- abdutrd0 gV to gmltmgeh mmreg:raferpblqtbea’low abdut 7igow/ 16 gm
R A
C38&icpraferaBaEIan eBbufg f@@{'ﬁtré{{eﬁ eERbRdsed ff gh N

fraction, as commercially avail e from vari ous
s altecrativeqoanee thﬂgtmwnme sontent it eelawaatp us Sy weight of

5% oA PG B0 BBy bl eb BN ot o

S/M@r@ prefdrably bedow abbltia %, apdtyst mdregefeeabip delaw abbut
194 and about 1458 ng sialic acid per liter of

f dAul a, but typically between about 194 and 290 ny

S - yof
S04 5 o T BB
a@rod @09 hat ividditioat® thes inengd seyiedsialicharcid ssthi reduced amino
gl ycomacr ope be ex cted, frommlk usi

2 ARt s intion,gS tishtissaa ABPLS. trpdfiBaBinerevel SHine
9lpr6RIMes@RE A R Mfant BSrmeNA AR tlRIminipiRddNETHiS isaédtable in
obtained fromthe concentration of whey protein. This

n@pnmaembndmgntatm pedgstto sadugespr 9llm@ﬁtﬁ/th¢gmtaatlaisf@r

PSR B St D R b T it

dneéwsls bbthpeoninden theediet.
[00034] By way of example, an infant formula of the present invention can
be formulated to have a sialic acid content of at least 200 mg/liter and
have a total protein content of between 12 and 16 grams/liter of which no
more than 40% by weight is provided by a cGMP having an enhanced
concentration of sialic acid. Preferably, such an infant formula has a total
protein content of between 13 and 15 grams/liter of which no more than
30% by weight is provided by a cGMP having an enhanced concentration
of sialic acid, more preferably, the infant formula has a total protein content
of between 13 and 15 grams/liter of which no more than 15% by weight is
provided by a cGMP having an enhanced concentration of sialic acid.
[00035] Also as an example, an infant formula of the present invention
invention can be formulated to have a sialic acid content of at least 400
mg/liter and have a total protein content of between 13 and 15 grams/liter
of which no more than 15% by weight is provided by a cGMP having an

enhanced concentration of sialic acid.

10



WO bmsoxsient t hat

10

casei n glycomacropeptide. U S. Patent No. 5,216, 129,
which is incorporated herein entirely by reference to
it does not conflict wth infPeTrES10051035637
descri bed herein, provides a nore detail ed description
of this process. Alternatively, the cGW may be
purchased from commerci al sources such as, for

e{60036] TH R IIdaingpeamples discribe Baenmléﬁyramndmemg efcthe
Tatuanui, Mrrinsville, New Zeal and,

| iigventioantQthgrsmhodimritsywithintar Barsie SRR AR RS herpinil be

AR 8 SRR SR A0 5 ohebon o

prpzhetioecof thy mwenﬁlon@\sl:dlsdﬂa*sed he:eslef itlis frrﬁendédathat deent
nposi tions a s a,cQWP- base

P S PRRRICaloD AGRDELWLD oS S AEIbIG herCRieret 32 g exggplary

o Sy, WL, scop o gERrit GEANE IRRAIRA L MaRa&doy the

g Io}mmsammob dpltavdthe @Gmpleso rn mmex@npleacalh patcemtages lare
at_has eenmf]reate ﬁcreasedt Sed evel of sialic

a@"ben ARG W9 li)%sHsyHEes[sa} gvise DG 2cid i's hi gher,

by any amount, than befor ExahpléHeat ment. cGW

products with enhanced |l evels of sialic acid are

dd8003Hethip examniaillagtiaipsdse nubirnt gomponets ingheormmaicial
0 Aot B gl BnERTEELOE e eeom
erilhmﬁm | evel of sialic acid", or "high-sialic acid

of b JoNas oI mgfieght el B B LB

the si g SRIE N gCOTITET TS above 5o eSto el om

pr ot ei r(Normaq oH etfioerr‘)r ed i s above (5 fl 02)
Protein,g _ 2.1
Fat, g 5.3
Carbohydrate, g 10.9
Water, g 134
Linoleic acid, mg ) 860
Vitamins: ,.
A, IU ‘ 300
D, U . _ 160
E, IU 2
K, Mg | 8
Thiamin (Vitamin B1), ug 80
Riboflavin (Vitamin B2), ug 140
B6, ug 60
B12, ug 0.3
Niacin, pg - 11000
Folic acid (Folacm) Mg 16
Pantothenic acid, yg 1500
Biotin, pg 3
C (Ascorbic acid), mg 12
Choline, mg 12
Inositol, mg |6
Minerals:

11



about 150 ng/gm protein, and yet nore preferred is a
sialic acid content of above 200 ng/gm protein.

waypsoadiBy, this product has a protein contentPOf/USiDOR035637

10

15

20

50% - 60% by weight for a dry powder product, a sialic
acid content of about 190 - 230 ng/gm protein, or
about 100 - 130 ng/gm powder. | nconparison, regular -
cGW d alé Ml ehg(Tor exarrpl e, gl ympmacropeptide
avai | alpt-e o a—Co=Operat T v Parry—Conpany
Limted Q- ' -

sialic agae@@mmﬁ of _about 52 B/ gm protein. or 4
g/ gm mwwleﬁg It is apparent, thergfore, that the
sialic ontent of the high-$falrtc acrd cGW has

been e ;"‘ thrat &t
ﬁaim.d_.am_t_h.e_ba& S

gl ycony
/® on_the basis of

A =4

UI

of po Gpw, ybt and about 4-f 0
pr ot ei @|ogm@t,ggt of the products for conpari son

pur pose; L pararyzea (ED) powdercontar ns
about :gqjen "*"‘dgg eA—a—eH-y—has+s guu eoht-at-rs—abot
30 ngy ($°Q'um:|mg acidlgmprotein '4?:: abaut..4 3 ng of
si al i ¢ |Rolagsigm, ohg povvder [ 00030]108 advant age of

usi ng qcmogaesmgl Ic acid cGWP asigB protein source i n

an i nf antformfa-ts=that=the-statric-actra-content

iiee St R danSTTlcll el E8 & Cd%%&?fﬂmfa's

t Weey@hentt esiik, Neg&RbiesiMpAm diBing sbgajoebaut, andstghbleic
inthat it _permts m ninal dlsruptlon of the am no

acsualflgwgf Pl lActasee apd dess thapr1%eh@ortinralia alPindeha1] 1n
o‘i%thég tiftfur® B0 |6‘P'%taﬂ{u LigfaR, 3thi d;?@isdvﬁ% E

he’ 'produ evel e am no acl d thrfeonine
t teietate, Vitamein Khahiantie Hydrmjhlcmfdet, NaamimBadyadcochlonde, he

glmg%rlrr?%rﬁpe%clm%%lf A on lic acﬁf' ca CIeurH cE)a(relkotlgu)ena e, E)lotln sodium

ascorbate, inositol, calcium chloride, calcium phosphate, ferrous sulfate,

zinc sulfate, manganese sulfate, cupric sulfate, sodium chloride, sodium
citrate, potassium citrate, potassium hydroxide, sodium selenite, taurine,
nucleotides (adenosine 5’-monophosphate, cytidine 5’-monophosphate,
disodium guanosine 5’-monophosphate, disodium uridine 5’-
monophosphate).
[00039] To use this particular formula to practice the present invention, it
would be necessary to add, for example, from about 250 mg per liter to
about 1500 mg per liter of sialic acid-containing ingredients to the
composition described in Table 1. This added amount of sialic acid would
be part of the total amount of protein (total protein of approximately 2.1
grams per 100 calories).

Example 2
[00040] This example illustrates a particular protein source combination

for a total sialic acid content of approximately 250 mg per liter. The

12



derived. As used herein, this type of high-sialic acid
cGW is referred to as "cGW having an enhanced | evel

wobkoosiadise aci d and reduced threonine”, or "hiBtFEsBADHE35637

10

15

acid cGW with reduced threonine". An exanple of this
type of product is described below in Exanple 8.
[ 00032] High-sialic acid cGW with reduced threonine

hﬁqréd@n@é liste@® TaBlR2 fduIDbe abed ¢ Aate fHe potam
protein and a threonine concentration that is |ower

t sampswent of thedarmulaginseribeddrhablecti s preferred that
t ial4 ' t ' : t 100 ng/

RGN TRIEZ Bropl SBlycbTARBYSEEA 160 moy om
brotel n, and yet nore pegéferfed is a siallic acid

i grdntof fa 200 Inwétemint o Rigredienailcdl ¢ protein/ L | mg SA/ L
nliq%}ﬁ-si al i o ad"¥®PGVRingrédienteduced t hreonli ne can have

SevaPriofeiCll d content| of _from about,_85 td ab 15p
@I@@ﬁ}ra@éi d (SAYPOgr am vFO%Ponder ,2%#%f er gbl ygﬁgom 163.08
RSPt Tg apbout 140 ng SA/ ¢ powder, whilch 1s

aikpar abl e fto tehey si al igge¢i § confzpd of hi ghsizal i £ 33.31
AohdH&fe\VP. [However, tlhe threonine content| of

=Sl aficl ac GVA readuce hreoni ne, i, on
.Ff’ nnp-fmlrbgoﬁh i \géfbba g;mxe;qg'|4%a| cCGNP ng};liupf y61'07

PiNotesSA! ip, tablaeeans sisfic ABdcont ent is bel ow about 10
g/ 16 g nitrogen, nore preferably bel ow about 7 gm 16

gm ni trogen, even nore preferably bel ow about 5 g/16 ¢
nitrogen, and yet nore prE@Eﬂ!ﬂ_ﬁ bel ow about 4 g/ 16 ¢

{ OGAAiE ERARERE MUk oS FoaBLlRL pIGeafibe chMbination
t dorad total ghlic atidavintentad iagpraxdmatedy B60mnaeg per |ieef €habl y

Y 0
SZrlfé) r\é\lg%g?%bgg@%ﬁgb%og F%%(Sé%ﬁ{% pr%?/%ir? Vc\:lo%bp%%ten?c{? thaer}%rmula
described in Table 1.
[00043] Table 3: Protein Source Composition B

mg SA/ gm % of
Ingredient groteir? proteinin| gingredient/ L | g protein/L |mg SA/L
P ingredient
‘(’:V::gesgfé” 23.00 35.00 37.00 12.95 | 297.85
cGMP 52.00 81.00 1.45 117 61.07

Note: “SA” in table means to sialic acid

Example 4
[00044] This example illustrates a particular protein source combination

for a total sialic acid content of approximately 600 mg per liter. The
ingredients listed in Table 4 replace the protein component of the formula
described in Table 1.

[00045] Table 4: Protein Source Composition B

' SA/ gm % of
Ingredient mg roteir? proteinin | gingredient/ L | g protein/L |mg SA/L
P ingredient
oney Proten | 23.00 35.00 13.00 455 | 104.65
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[ 00033] An advantage provided by this type of enhanced
sialic acid product is that in addition to the

WO nmseages i n sialic acid with reduced am no acPdr/us2005/035637
profile disruption, as discussed above, the threonine
| evel of the protein sources in the infant fornula can
be mnimzed. This is desirable in sone enbodi nents in

fésap to eflucepgp | myngbeline pobential Tai72 | 50544
%ﬁ&a g?}"f)refeﬁlt%ﬁ'af%e‘éﬁs of threonine ivn me di et.

[ 00034] By way of exanple, an infant fornula of the
present invention can be formulated to have a sialic
aci d content of at I east é@ﬂtﬁ-ﬁiter and have a total
ﬁddgoﬁéﬂm'ér ng{I éifat@ ?%%%g&%é@ég Q\ﬁ/ﬁg/ohbtf%m%lfa&% of
5 ham |nt;armformdhamtdaca trnanlmaitoramd cantent of abpmxanawly 250 mg
Pref {ﬂ?bly, such an infant formula has a total protein
of between 13 and 15 grans/liter of which no

rmre than 30% by weight is provided by a cGW having
an enhanced concentration of sialic acid, nore

pr[%M?deqble Hh Exemharv infaphiormulationavitto siglic pr:tdt ein

coptent—of—between—13—and—15 ot anstHiter—of—v Hblﬂﬁ per
nof e than 15% b% \o@& gB{ IS prow ded byv\,@,gthl\/P ﬁﬁéd]ﬁ’ters
an@gggw—ggg)egrm atton—of —staticracid-: [uu OI]575%00%g |
aS| e BRXANTPI €, an 1 nfant formuta of [ the present a3a. 500&.
i NVWhdyl Podteih DU htrabd(36%a Profeh, 5.8% WeH)at ed t 0 have| a sioabisdg |
ac %bmmmt"e%&dﬁs%a’aotl é%@HQ)OO r;u/l iter and have a %@gglts_
\E)Vh 0- d ﬁerldﬁ%n 1L b el et o Aod b, o L2339 |
alcium Pho Qi?ate 'I'FiBésit" 7UPy VRTYITTS provi-aet—py = 6.520'kg |
havsiigle 8l ALURRIGRE Acii@CENt ratTom of TstatTc 6.485 kg |
ac {4AIRIB Blemix ¥6r EnfnlilAR ighiEXanpl eS| descri be EXenpb.280%kg |
enpodi mesmkcgbiohcid he 2924.250g
Inositol 834.7509g
Corn Syrup Solid 654.9389g
Taurine 582.7509g
Niacinamide 119.438g
Calcium Pantothenate 44.730g
Vitamin B12, 0.1% in Starch 29.400g
Biotin, 1% Trituration 25.095¢g
Thiamine Hydroxhloride 13.913¢g
Riboflavin 10.238¢g
Pyridoxine Hydrochloride 8.138g
Folic Acid 2.363g
Lecithin Concentrate 3.694 kg |
Potassium Citrate 3.350 kg |
Single Cell Docosahexaenoic Acid Oil 3.243 kg |
Nucleotide Premix for Enfamil Powder 2.900 kg |
Maltodextrin, 15 DE 2552.290g
Cytidine 5'-monophosphate, free acid 202.710g
Uridine 5’-monophosphate, disodium salt 59.7409g
Adenosine 5'-monophosphate, free acid 47.357g
Guanosine 5’-monophosphate, disodium salt 37.903g
Carrageenan 2.826 kg |
Magnesium Chloride 1.657 kg |
Calcium Chloride, Dihydrate 1.200 kg |
Choline Chioride ' 0.700 kg
Ferrous Sulfate Heptahydrate 0.682 kg |
Sodium Citrate, Dihydrate, Granular 0.455 kg |
Trace Mineral Premix w/Selenite Trituration 0.392 kg
Zinc Sulfate, Monohydate 276.238g
Sodium Selenite Trituration, 0.5% 65.907g
Cupric Sulfate, powder 29.510g
Lactose, Grind A 16.323g
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i nvention. O her enbodinments within the scope of the
clains herein will be apparent to one skilled in the
w@edoeHs488 consi deration of the specification OPCT/US2005/035637
practice of the invention as disclosed herein. It is
i ntended that the specification, together with the
exanpl es, be considered to be exenplary only, with the
~ scppe and spirit of the invention bging indi canetbunt per
the clai ns whi Clngredibatv t he exanpl es. Waighthe £480Q0 kters
al per CRinga@essuiste nghohgdtaton_a_wei ght basprz uhl ess

ot h\&tawinsAs DErCRT fa B7] This exanpl &324kg
il Str HTQSQPJ'HFAC@WW rient conponents i M%%@:ﬂ:}:%_a_l—_
i nfant—f RSN Do+ abl e for—si-ali-c—hei-thauth-tHon—for

A e A Paliitate © o e PrTMTendg
us UL letAl l?r‘gl @Dndehﬂégllll UITT. aDr el 1 Iy%s efrt
| nfor matVi@RinkalLiduld! ant _For mui a ( Enf g 1 (ofsgadti pi 1 Wi th

| r DRgchfiEXtd The ingredients of thik particular 0.150 k
f or k@éraiting e: reduced mnerals whey, [ nonfat mlk 0.150 kg |

vepWetanPeflusridatedoads- 8 ol oi n soy  cocbnut — and hi (9310986 kg
ol BPassiymeHydeexitie o | sy—taetose—and +ess—than—1%——
nortierella alpina oil, crypthecodi niumcohnii oil,

Viibooas) 'ﬁatﬂé"ﬁ”&ﬁcﬁf&ble\’? sl @h@@cnfé‘ni éﬂéﬁbcﬁlcﬁéﬁ’hﬁbﬁents of

vitamn K 1, thiam n hydrochl oride, vitamn
hytbe formuatiaredesdribediin TBbie 5 s persentage ¢fo1)melghﬁ tg,

 HstotRy ARG B, AR el R T SRR ety o i

5 Stﬁa‘rﬁdlﬂarfZ)rrﬂQIa$|bhf|§tI€!)31meeeanese sul fate, cupric
ul fate sodiumchloride, sodiumcitrate, potassium

m[ppﬁﬁi ?ﬁi?e@sé’?fam MP@I'PBQO”WWRH selenite,

taurl w é)rw des (aoqnmne ) -nonopnoa;ognﬂ; €,

cytid nonophosphat e, di sodi um guanosi ne

5'- 5rRther$phat e, d¢i sodi um38ri di ne |5 - 1.42
Fat 3.50 3.61
Carbohydrate 7.20 7.43
Ash 0.37 0.38
Total Solids 12.45 12.84

[00050] Table 7: Infant formula caloric distribution

Component %
Protein 8.38
Fat 47.83
Carbohydrate 43.79

10 Example 6
[00051] Table 8 illustrates the nutritional content of the formulation

presented in Example 5 per 100 calories, as well as per 100 milliliters of

formula.

15 [00052] Table 8: Nutritional content of infant formulation.
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nmonophosphate). [00039] To use this particular formula
to practice the present invention, it would be
woemessasy to add, for exanple, from about 250PamU§®DS/035637
liter to about 1500 ng per liter of sialic
acid-containing ingredients to the conposition
described in Table 1. This added anmpunt of sialic acid
woul d be part of the total pepiggcaf prptei npértoahl
PIeLRidl & approxi matelly 2 I gigans per_[t00 cal 0gd €5)-
ExeiegZ [00040] Thi's [exanpl eanlTusirafes a 142
panbu@uI ar proteln sourlce conbeRhation fpr a totdd
Si &albghm[@ecb content of lapproxitéftely 250 ny perf4jter

[{

The B8t s |isted in thl a8 \I\n_Lll dbhe US\,d 580\
; 4

f’ﬂc?gg,ﬁfmw ot-et+—cot ponenl —q the—formita—-de

| Mpbebdhrexatnoid ALV fapfe 27 Prpterm Soprce 11.5

Conposition A Note: "SA™ In table neans|{sSialic acid.
ExamphieA3u [ 00042] Thi s [exanpl e3dol | ustrates a 200

paMtaneimPdP protein sourjce conbfhation for a t ot
S|_Mn :"lUr*l content—of lapprox ot el y 260 e nar1 35|fcr

| Vitamin Kt meg . o, P A2 T T T T el
Thqrhlafhlﬁ nYcﬁ' CTcS  TrrrrStcTcu il IdllJI OO ¥ CPTraptT© U1 1Ul. CI I'T
C TR m theformutja descrifeed T Tabi e I. ¢g00043]
TaRitenises, E;Qtel n_Sour ce Conposiebl on B Npte: "SAd1 1 n

t abftanimBRNect 0 sialic acid Exafple 4 [00044] TH-S
e hendg] | ystrates a part| cuylli? Opr ot ej sourcel?
cad L Elic 16 10.8
antoiﬁenlc %md mcg 500 340
Biotin, mcg 3 2
Vitamin C, mg ] 14 9.5
Choline, mg 12 8.1
Inositol, mg 6 4.1
Taurine, mg 6 4.1
L-Carnitine, mg 2 1.35
Calcium, mg 78 53
Phosphorus, mg 53 36
Magnesium, mg 8 5.4
Iron, mg 1.8 1.2
Zinc, mg 1 0.68
Manganese, mcg . 26 17.6
Copper, mcg 85 57
lodine, mcg 15 10
Sodium, mg 27 18.3
Potassium, mg 108 73
Chloride, mg 63 43
Selenium, mcg 2.8 1.89
Sialic acid, mg 37 25
Calcium/Phosphorus Ratio - -—
AMP Equivalents, mg (a) 0.5 0.34
CMP Equivalents, mg (a) 2.5 1.69
GMP Equivalents, mg (a) 0.3 0.20
UMP Equivalents, mg (a) 0.9 0.61
Nucleotide Equivalents, mg (a) 4.2 2.84
TPAN-AMP, mg -- -
TPAN-CMP, mg - -
TPAN-GMP, mg - -
TPAN-UMP, mg -- -

Total TPAN, mg - -
TPAN-CMP/TPAN-GMP Ratio -- --

Note; Sum of the nucleotide and corresponding nucleoside expressed as the nucleotide weights.
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for a total
ng per

sialic acid content of approximtely 600
liter. The ingredients listed in Table 4

wo epbacasg he protein conponent of the fornul a PEerUsi0b8B5637
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15

in Table 1. [00045] Table 4: Protein Source
Conposition BcGW 52.00 8 1.00 12.00 9.72 505.44 Note:

SAin table refers to sialic acid Exanple 5 [00046]

Table 5 illustrates one Eanhple7conplete nutritional
fornul ation of an infant formula with a total sialic
adPR023Hntkindllustratgsoihenradecion ofshckiyIRerodyct Baving

[ o ary infant fornulation with
s%%ﬁéékgg?%eﬁg%%gﬁ%gl e 6 and Table 7 detail the

gqoow%] /gffr_aﬁ:ﬂ;ei_n glf 't:bes hegthat ivénticteed ior GMRuisi fﬁarctionated
escribed in Table 5 as, a percenta . t to . .
S bt L e P s
s : i - £ Qe i

TR (T BrpidoesPioistrbalfid adpRefib Sirfiardol Rt éfcurrently
s et bt

i stribution e i | Lustrates.t

P SEambaEy Ltesh TaRyahss. MRETRY e, Rb Zsaiahul Bt Bhtidirs Fom
rEn?‘Ia@'DJ FtifcBhe SRic RIPEsRENt é\‘&dﬁ@dtly?g!lﬁtﬁle@lﬂ? products.

ITiliters of formula. [00052] Tab Nutritional

cdA0Q55] e piglie acidrenhancedifrstingcan s dessltednd desired, by

rikieidR R ofer GERTRRE 2 o B GHER 3o fBuT ARl BORRCPS
| Igrogtdtatviichtib ehen askeatile dor infroductidinty adiqoid dravdrygnfant

enhanced | evel s of siali ci.d.
formula mix. This product % a ﬁig%-sialic acid cGMP and is available as of

the filing date of the present application from Tatua Co-Operative Dairy

Company Limited, as products designated as X4738, X4739, X4740, and

X4741. The protein content, sialic acid content, and amino acid profile of

those materials is described in Table 9.

[00056] Table 9: Amino acid profile and sialic acid content of four

examples of high-sialic acid cGMP products.

Amino Acid High-Sialic Acid cGMP Product Samples
ED
cGMP Whey
X4738 X4739 X4740 X4741 | Average | Powder | Powder
arginine 1.22 0.96 0.69 0.7 0.89 1.4
histidine 0.76 0.7 0.59 0.59 0.66 1
isoleucine 10.36 8.42 11.28 11.51 10.39 11.6
leucine 4 3.36 3.19 3.21 3.44 4.6
lysine 7.48 7.91 6.89 7.08 7.34 8.3
methionine 2 2.04 1.63 1.63 1.83 1.5
cystine 0.21 0.47 0.13 0.09 0.23 0.2
phenylalanine 1.54 5.88 1.96 2.08 2.87 1.8
tyrosine 0.35 0.17 0.1 0.09 0.18 0.4
threonine 13.13 15.16 17.18 17.57 15.76 15.9
tryptophan 0 0 0 0 0.00 0
valine 8.69 7.55 9.38 9.51 8.78 9.7
alanine 6.8 6.58 6.41 6.53 6.58 6.6
aspartic acid 10.61 12.12 9.93 10 10.67 11.1
" glutamic acid 2291 24.23 23.28 23.14 23.39 26.2
glycine 1.37 1.46 1.31 1.34 1.37 1.5
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[00057] This

eEMP®oaBEl iStarhrhdiciaGlydorasbndpeplide Foml Tatla CRX@OPEPAtRE DAy Company
gle-sialic acid cGW products. Exanpl e 8.
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1 eeiiabie om [TEI08 S80pArativealRaily Slomphnycllimitasie Tathanyi, t

Df
nat i s

pr ot

2ol ytic

hydrol ysis followed by fractionation by using anion

chromat ography to yield
sialic acid and has a lo
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i Thi s

PELARE]
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ent.

pr[odos?] Thigtikistaitéd the produetich of aeGMP @radwdtihaving
enhanced levels of sialic acid and low levels of threonine.
[00058] A fraction of cheese whey that is enriched in GMP is subjected to
a partial proteolytic hydrolysis followed by fractionation by using anion

chromatography to yield a fraction that is enhanced in sialic acid and has a

low threonine content. This product contains from 1.5 — 3 times the sialic

acid content of currently available GMP products, but the level of threonine

is reduced to about one-fourth that of the starting GMP material.

[00059] The sialic acid-enhanced, low threonine fraction can be desalted,
if desired, by electrodialysis, for example, and can be dried to yield a dry

powder product, which is then useable for introduction into a liquid or a dry

infant formula mix. This product is a high-sialic acid cGMP with reduced
threonine and is available as of the filing date of the present application
from Tatua Co-Operative Dairy Company Limited, Tatuanui, Morrisnville,

New Zealand, as product designated as W4733. The protein content,

sialic acid content, and amino acid profile of that material is described in

Table 10.
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f it Mg dateof [[]SH Cghl fromr Tatua
&)- ©0) rat ' ve iry E&%ﬁ!}éi at uanui ,
; , as p UUUL.l estorated
W733. The protlein conte Agélallc acid iﬁ?%ent E%HNNW
; id bl 1 o ~f c o ol g Powder, 1 . OWder
am-Ro—ae+ea—pPrortT€e——061 t tett+a .2| UCD.\JII{JZEJ l
aBl9""eg_r 00064} TFabte Ar-Re—acitpr-ofi1-e ahd
siidildneaci o cortent—of “ig“ si-alc—ael e GVRwH-th
r ep9leHENS hr eonilne. [ 00061 1t is noted that thd
t hi¥BRe ne | evell of the novel hroduc§5% e_about®
ondsSiPdyurth thatl of comercial cGWP 3 ordi ngﬁ ¥l it is
belmethiositet hat se of a high-sialic 2dd cave i h
regystieel t hreonilne in an infant form®hl can pr&Aide a
f ophery@lahingi ng la high level of sialidhcid atl&orml,
desjirgsiiel e protegin levels of about 14 @ proteidd|liter
anthrgaminepr ovi de_a_desirabl e ani no adi&l| profil1%9 and | ow
| ¢vwedtsphah t hr edni ne. Exanple 9. [00062] This O
i I vaimer ates thg use of a cGW fractiégh| havi ng®.2phanced
| evhigeof sialijc acid in an infant fsarpul a. [€®063]
ThasgdRcigr odugt havi ng enhanced lewd s of silic acid
caglubenidsrd as |a protein source in g@p|nfantadotnul a
i mglyBRe Same manner as a 25 15
proline 16.9 14.2
serine 0 8.1
TOTAL 125.4 124.1
% protein 81 14.31
mgSA/gm protein 52 29.92
mgSA/gm powder 138.03 4212 4.28
(Repeat analysis) 117.02
Average 127.525

Amino acid levels are expressed as grams of the amino acid per 16 grams of nitrogen

Company Ltd.

cGMP Powder is commercial glycomacropeptide from Tatua Co-Operative Dairy

ED Whey Powder is commercial electrodialyzed whey powder

Samples W4731, W4733, and W4735 are samples of enhanced sialic acid cGMP with
reduced threonine available from Tatua Co-Operative Dairy Company Limited, Tatuanui,
Morrinsville, New Zealand.

[00061] It is noted that the threonine level of the novel product are about

one-fourth that of commercial cGMP. Accordingly, it is believed that use of
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whey powder or normal cGWP powder. By way of exanple,
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15  desirable infant standard profile.

[00064] Table 11: Sialic acid content of infant formula with protein

provided by conventional sources:

Protein Source | mg sialic acid/ | Percent grams mg sialic
gm protein protein protein/liter | acid/liter

Whey protein 23 35% 6.82 156.77

concentrate

Nonfat dry milk, | 6.37 34% 6.25 39.8

low heat

cGMP Powder |52 81% 1.11 57.62

Total 14.17 254.18

[00065] The cGMP powder that is used in this formulation can be replaced

20 by novel cGMP product having an enhanced level of sialic acid, as is
described above in Example 7. Table 12 shows that when this is done,
the sialic acid content of the formulation is more than doubled with no

further disruption of the amino acid profile of the protein.
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concentration of sialic acid.
[00067] If the cGMP powder having enhanced sialic acid levels were to be

nced

used at double the levels described above at the expense of nonfat dry

milk, the sialic acid content of the formula could be increased to the level

shown in Table 13.

[00068] Table 13: Sialic acid content of infant formula with protein

provided by conventional sources plus a cGMP product with an enhanced

level of sialic acid:

Protein Source | mg sialic acid/ | Percent grams mg sialic
gm protein protein protein/liter | acid/liter

Whey protein 23 35% 6.82 166.77

concentrate

Nonfat dry milk, | 6.37 34% 5.14 32.74

low heat

cGMP Product | 214 54.93% 2.22 475.08

with enhanced

sialic acid

Total 14.18 664.59
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2. The infant fornmula according to claim11, having a
sialic acid level of at |east about 200 ng/liter. 3.

wdbmeionfissit formul a according to claim1l, haviPgras2005/035637
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sialic acid level of at |east about 250 ng/liter. 4 .
The infant formula according to claim 1, having a
sialic acid level of at |east about 300 ng/liter. 5.

THe0069EThedeand bthexenadificatpriscard variatibnshathen gra;ent
sialic acid |l evel of %Yl east .about 400 ng/liter.

THeveRtioahmay herRIPENIGRCRY INat§ Af@reinann?hill i ary wthou

'Sl'lhdgé a‘?‘?rﬁ rgFAor nﬁpér‘i’(;acrfg‘osr é)l%%séf tRE lﬁ'%se?n\(?j?n\f%{ |bht \%lch is more

t qtaltlcmlady setfoctbrin éime apperhrmd/\elamnaZIraadidlmﬁn gt ahmilu ibeer

SrsiopHdnd A D B8 VarbuR ErtitcimBaR Siati BE ovi o

.nteTafadqéf thfn‘PWWéﬁ@aﬁ@ﬁP{)é'ﬂtnFuHﬁeﬁhél*é“tHoseh@fVérﬁﬁwa@y
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ofskvlhlndhemnt wibrappréciatedhed the faceqping desgrintionde dybyayof

A P 2R gE AP ERDA G R BPefiod Biufrdty' o
t Qie’ﬁcrll@é@ﬁrewcrﬁ app&idedotlales. V\Eﬁ@rei@reatﬁé é;ﬁrlgéﬁdf’ééd)pé f the
of which no nore than 15% by wei is provided by

c QupeRded fipirs ovitheebe binied te er éﬁswt@naqf ithe atérfarred
versions contained therein.

[00070] 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 to the extent that they do not conflict with the disclosure of
this specification. 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 pertinency of the cited

references.
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10. The infant fornula according to claim3, having a
total protein content of between 13 and 15 grans/liter
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10

15

20

25

30

cGW havi ng an enhanced concentration of sialic acid.
11. The infant fornula according to claim4 , having a
total protein content of between 13 and 15 grans/liter
of Wihiat ishclaimetbise t han 30% bywei ght is provided by a
cAGW havi ng an,enhanced concentrati f sialic acid.
12. Theld nf 4 IeRLaIEURGAERRISIES M Beying arhenianped

t i&f iQnt galg. of between 13 and 15 grans/liter
o?&c@d&e@ﬁgﬁgﬁ Pr{‘)%g tﬁa’n 30% by weight is provided by a
cGW hai ng Hre nfardrformoula@ecerdingito olairnfl, Hadinga sialiciacid

13. The infant fo a cording to claim1, wherein
tﬂsv%'@?/@tﬂﬁﬂﬁtﬁ‘a%%wﬂ_@%ﬁ concentration of sialic
aci d cogpri Spse mfaitf6indlih@cebiding BVBalih th haeifg&esialic acid

threoni ne. 14. The infant formula according to claim
13evelnfiatdeast abaut 25 a1gditeevel of at | east about 250

my/litef. 15I’he”?farit%ﬁm afa%Eé}Hi@g ?ogglgfrﬂglggaglbga Q%E}Oacid

13, havi'ng a stalic acid I'eVv
nmgéveltafiat |43t abbet 300 mgyliteor nul a according to claim

T I I S
13?Ya%fia?%a%t $bhald %@Hgﬁitéﬁvel of at |east about 600
nmg/liter.

6. The infant formula according to claim 1, having a sialic acid
level of at least about 600 mg/liter.

7. The infant formula according to claim 1, having a total protein
content of between 12 and 16 grams/liter of which no more than 40% by
weight is provided by a cGMP having an enhanced concentration of sialic
acid.

8. The infant formula according to claim 1, having a total protein
content of between 13 and 15 grams/liter of which no more than 30% by
weight is provided by a cGMP having an enhanced concentration of sialic
acid.

9. The infant formula according to claim 1, having a total protein
content of between 13 and 15 grams/liter of which no more than 15% by
weight is provided by a cGMP having an enhanced concentration of sialic
acid.

10.  The infant formula according to claim 3, having a total protein
content of between 13 and 15 grams/liter of which no more than 30% by
weight is provided by a cGMP having an enhanced concentration of sialic
acid.

11.  The infant formula according to claim 4, having a total protein
content of between 13 and 15 grams/liter of which no more than 30% by
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18. The infant fornula according to claim 13, having a
total protein content of between 12 and 16 grans/liter
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10

15

20

25

30

cGW havi ng an enhanced concentration of sialic acid.
19. The infant fornula according to claim 13, having a
total protein content of between 13 and 15 grans/liter
ofweightis provided dytehaGMIOPaIRG @b @ittanced moocediatidyyofssialic
cGW2, havi ng an enhanced concentration of sialic acid.
2®Ci%he jnfant fornula according to claim13, having a

total prot eivhLRRIbmalla RRESRERY fodciand S}Eagigg?@;t/élgﬁbtein

of which no nore than 15% by wei'ght I's provi

c @uhténtwaf hgtweere B andetd gramsdliter af whichofo gicae itharad0%. by
2 1. The infant for ccording . to claiml14, havi .
2 ol 'S rBvigR by PP B33 AntihiieeByRomeanirath of Saiic
graiee/ | i ter of which no nore than 30% by weight is

provi ded by a cGW havi ng an enhanced concentrati onof

si al i ¢ T&ei d Ehedinfantifergnula eeeestinato elaim émwh@reinéllne 6GMP
e SPnBhEF o iitn of Siaif iq EoBlissd hillfi i acid

ofcGMPweitmreldiceddhionigteans/ | i ter of which no nore than
30% by d by a, cGW having an enhanced .

concentﬁﬁglt ?gfm%i%f%rtggf:"gﬁa@ﬁeow el 14, hayieg @ sidlic acid
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The infant formula according to claim 13, having a sialic acid
level of at least about 300 mg/liter;

16.  The infant formula according to claim 13, having a sialic acid
level of at least about 400 mg/liter.

17.  The infant formula according to claim 13, having a sialic acid
level of at least about 600 mg/liter.

18.  The infant formula according to claim 13, having a total
protein content of between 12 and 16 grams/liter of which no more than
40% by weight is provided by a cGMP having an enhanced concentration
of sialic acid.

19.  The infant formula according to claim 13, having a total
protein content of between 13 and 15 grams/liter of which no more than
30% by weight is provided by a cGMP having an enhanced concentration
of sialic acid.

20. The infant formula according to claim 13, having a total
protein content of between 13 and 15 grams/liter of which no more than
15% by weight is provided by a cGMP having an enhanced concentration
of sialic acid.

21.  The infant formula according to claim 14, having a total
protein content of between 13 and 15 grams/liter of which no more than

30% by weight is provided by a cGMP having an enhanced concentration
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havi ng a threoni ne content of not over 4 grans/16
granms nitrogen. 24. The infant fornula according to
claim 13, having a total protein content of about 14

grafrsidlici doid anfl halingha thoeoninercoftértiyof wet gier 1Ggrams/16
t hreoni ne and having a sialic acid content of at |east
AGIams/Miregen. 25. A net hod of produci ng an infant -

oo cort RSB RT oKkt KV R0 2 o

prpvotdim contenbohyetmatea thand |15|g1tamsﬂitemfemmch mopMmone tthan

a éb%} rt)IytvI\lé)lS ! ||sypr8\9|ggd %tyea é&WLg\Ving an enhanced concentration
of sialic acid and having a threonine content of not over 7 grams/16 grams
nitrogen.

23. The infant formula according to claim 16, having a total
protein content of between 13 and 15 grams/liter of which no more than
30% by weight is provided by a cGMP having an enhanced concentration
of sialic acid and having a threonine content of not over 4 grams/16 grams
nitrogen.

24.  The infant formula according to claim 13, having a total
protein content of about 14 grams/liter of which not over 4% by weight is
threonine and having a sialic acid content of at least 400 mg/liter.

25. A method of producing an infant formula comprising
intermixing a cGMP having an enhanced concentration of sialic acid with
sources of protein, carbohydrate and lipid sufficient to provide a

nutritionally compléte formula.
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