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The present invention relates generally to infant's

and children's nutritional fornulas containing sialic

acid and net hods for manufacturi na such fornul as.

BACRGMPRAS ITFOMSANNVAETHDD SOF MULATION £OR ENTERAL

where 1115 1 ol aRECABRGR AN ALTEACID ™ 1K

ol i gosaccharides and glycoproteins. Wile human
breast m | k contains substantial amounts of sialic
aC| d, nost infant fiﬂ&i&ﬂﬂﬁdﬂﬁﬂgﬁ.han 25% of

5! DIoB4 i  FdBldbert PHBH I LRI 4L RS arfbiffiens
Un|n|ul<rﬂ|cﬁhlallfﬂj‘mhﬂ£§6<bntmrhﬁrg Bﬁll@bbmﬂcﬁ%@fﬁom frincarasfacturing
is bound to oligosaccharides. See Heine, W, et al.

MoSHEBRIMUIRE nder hei | kd  141: 946-50 (1993), \Wang, B.,
et al., AmJ din Nutr 74:510-5 (2001), and Nakano,

T., et al., Acta Paediatr Taiwan 42:11-17 (2001). Not
surprisingly, tBACKGRQUNDIQF THE tNYENTION d by

107 oJ00021 Sl ieis & resfEifaisuiad ifbafiont of Hethpreast
13$n|ﬁ<14v‘r@re t399dund Eé’édi‘i‘éiéﬁ vﬁfﬂ\g\%ﬁi@s dl@saccharides and

N-acety neuramnic acid (NANA, or sialic acid) is
i matwcopneteins. t\Waile busaspbreast el containg substantialeamounts of

oa aiaBo SNl et SofalPleRs (ATEBACHE r8satc acia

Nutsdd in2Ebl6sttdrd8 Moredhe e 0% Bf transial¥ aalith forMhulad is
Nutr 110:416-24 25 (1980), Svennerhol m

15 B| SFORT BE RNt kqdwmambtef?t (rulbs@yvhlcfhﬁ?/ovafr@ahc acid is
B. boﬁhpjé gllggé’%%&gg%ge@e% Siha! WA‘ %/Pfla/ 'M{)ﬁ%fsschr Kinderheilkd

Physi o Therefore, ant’s
coraerdicb0 (09983), Wsanm\B.net albe‘\raclqﬁl/m Mgy 7461 045c(2601 ), and

32%}%{9@ . et[ageglé em/gtr:ﬁ)q%/fag%?e{fﬂ 3?%4){\)5 Not surprisingly,

gemes abbymiRen! AWidicaldi¢ b?%'ré’aé%ff&tj fFhnts |§%eh6raﬂly€h|gher
study, the concentration of sialic acid in several

20c agleamfomeynulad ediimfantsonSed W\Qﬂ@ﬁ wabal,ebBedigdnt 39! 4T§

L A0 b BGRB8l QAR i

V‘Da%QQ% (HB&%antRe e 320816 pA12B aihd faﬁctwwm‘ahemetoﬂam\b’r@n
m | k- based formul a. Therefore, fornulas that are bot h

| adthsse itrip emaint compPasest ef aangliosifaso UPee Sanisent S\er 4m J
| oversd RLira 128386 (1985), Morgan, B. and Winnick, M., J Nutr 110:416-24

25 (1980), Svennerholm, L., et al., Biochim Biophys Acta 1005:109-17 (1989),
and Wang, B., et al., Comp Biochem Physiol A Mol Integr Physiol 435-9

(1998). Therefore, infants fed commercial formulas may not be acquiring

sufficient quantities of a nutrient important for early development.

[0003] Cow’s milk-based formulas generally have low sialic acid content.
30 In one study, the concentration of sialic acid in several casein/whey

combination formulas was less than 200 mg sialic acid/L. Moreover, soy

protein-based formulas contain substantially reduced levels of sialic acid
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formula to protect the newborn from gastrointestinal disease-producing
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[0008] International patent application WO 01/60346 A2 discloses a

25 nutritional formulation containing the oligosaccharides oligofructose and
sialyllactose as prebiotic substances to promote the growth of
bifidobacteria in the gut that may be used in conjunction with infant
formula.
[0009] While the use of sialic acid and sialic acid sources in infant
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features of the present invention which provide a nutritionally complete
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the lactose customarily used in these formulations, while the casein

30  glycomacropeptide (¢cGMP) and other milk protein fractions may replace a
portion of the protein fraction of the formula. In the case of lactose-free

formulas, which are also milk protein-free, free sialic acid, other non-cow's
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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

30 without lactose, non-milk-based formulas, inciuding soy protein-based

formulas, amino acid formulas, and rice protein formulas.
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Carbohydrate sources can be any known in the art such as, for example,
lactose, glucose polymers, corn syrup solids, maltodextrins, sucrose,
30 starch, and rice syrup solids.
[00018] Conveniently, several commercially available infant formulas can

be used as the basic formula for the sialic acid or sialic acid-sources
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[00020] When cGMP is employed, the particular casein

glycomacropeptide used in the protein source is not critical to the
invention. For example, the caseino-glyco-macropeptide may be extracted
from milk using suitable processing. For example, the casein

30 glycomacropeptide may be extracted from the retentate obtained from the
concentration of whey protein. This may be done by at least partially

removing lactose from the retentate and then adding ethanol to cause
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[00023] The following examples describe exemplary embodiments of the
invention. Other embodiments within the scope of the claims herein will be
apparent to one skilled in the art from consideration of the specification or
20 practice of the invention as disclosed herein. Itis intended that the
specification, together with the examples, be considered to be exemplary
only, with the scope and spirit of the invention being indicated by the
claims which follow the examples. In the examples all percentages are
given on a weight basis unless otherwise indicated.
25 Example 1
[00024] This example illustrates the nutrient components in a commercial
infant formula suitable for sialic acid addition for use in the present

invention.



E, T1U2 K p9 8 Thiamn (Vitamn Bl), pg 80
Ri boflavin (Vitamn B2), pg 140 B6, pg 60 B12, p9

w@2®84/09ds8Ti n, pg 1000 Folic acid (Fol acin), peCc1/6S2004/008451

Pant ot henic acid, pg 500 Biotin, pg 3 C (Ascorbic
acid), nmg 12 Choline, ng 12 Inositol, ng 6

M nerals: Calcium ng 78 Phosghorus ng 53
Magnesium ng 8 Iron,

WO 2004/ 093557 PCT/ USERMMII@45gil Witlblidh) The

1 Manganese,

ggdilﬁm Corrgpirz’? 'igf}ﬁ?% %rn‘er%}'c%gg}rq%ﬁpﬁe nggléSS

i ngred| ents of this particular formila are:. reduced
ni ner al s|NUFRBIENTSNnf at i | K, veget diarel 0§ Calosigsm
ol ei n, s{{Nornwat®ilutiorgnd hi gh ol ei {5 fbaz)f | oner oils),
| act ose, FBin &FS | Than I 70 morti er 2 la alprna orl,
C_rypt .heC.%altTll tHm bUIIIII sttt . :
vitamn »
hydr ochl [areehydaied n B6 hydrochl B0 %e.  vitanin B12,
ni aci nanjwaterf@l i c acid, cal ci um pHi3dot henate, biotin,
sodi um W“ ChTorTde,” carcrui
Phos PRt e T oo T ot e

AU ‘ 1300

D, IU B |60

E, IU 12

1K, bg 8

{Thiamin (Vitamin B1), pg {80

|Riboflavin (Vitamin B2), ug {140

|B6, 1g _ 160

B12, ug 03

Niacin, pg , _ {1000

[Folic acid (Folacin), ug e

|Pantothenic acid, g 8o

|Biotin, Hg {3

IC (Ascorbic acid), mg 112

Choline, mg 12

Inositol, mg 16

{Minerals: ,

jCalcium, mg {78

IPhosphorus, mg 153

|Magnesium, mg 8

fronmg 18

Zinc, mg 1

Manganese, pg , 115

Copper, ug |75

llodine, ug _ o

{Selenium, pg 2.8

[Sodummg — 27

|Potassium, mg 108

|Chloride, mg R




zinc sul fate, manganese sulfate, cupric sulfate,

sodi um chl oride, sodium citrate, potassiumcitrate,
WEoi0a®sissm hydr oxi de, sodi um sel enite, tauri nePC1/0S2004/008451

nucl eoti des (adenosi ne 5' -nonophosphate, cytidine

5' - nonophosphat e, di sodi um guanosi ne

5'- h
| oISSPE] Toe a@echarts pLitis pafi4raoit'a 45 (RACeR Bngks

pr t
5 AR g b eyancasysokoho, st id g

ﬂgsmeﬂovl/ertcﬁls) dacteia) amd iﬂssdhanﬁf/al mprigréllgpleinaceits t o

anuRihasRdl GO, Nt AsEpiRE: s B85 fiamin £
5 AU Ofy n%h% W‘tr{uéﬁﬁ@hy@fo@hwrﬂeofmmmBalhnyatceihyorwel

grans per calories).” Exanpl e 20 {00027] Thi s
exwmmm B2 usiacinamida, fplie tacl@lupalplqm paefothanatpckiotin, sodium
conbi n

o oBreapH o b Gl A brERBhERE 18hous sufate
| steduifatel #Rargah oo uifals; duped sUtiafee sbditen Chlerlrieoia@dmm
conponent of the formula descri be %bl e 1 Table

25citiade iqtasiumcitraienpatassium hxdr &odim selgnite, {aurlne

o e SRR S o

35 4R AN ZoaroSfe B In@fopHEsphate, disosivonidineby M | k,
6.37 34.00 15.38 5.23 33.31 Low Heat c@Gw 52.00 81.00
14@@@?58'13‘@ Note: SAin table refers to sialic

g@@é«jﬁ@&%{@@ ARG TOIEARA4 PAEIRE e Brasaitandenion, i

hi s exa | ustrates a partlcu ar protel
sowcmdad bemacaasarwo aﬂdr for exemple sfremiabosit RGO @ PeRtites o

| 36 r
15| | t%@g{q gergltgpgfp Iéé %g-crﬂnl{lﬁmg |Hg|[e%g¢]rgﬁ:t§t e
f Obﬁmp%snt@nd&ﬁﬁ:hbbﬂ% Tabkabl &hik added amount of sialic aC|d would
be part of the total amount of protein (total protein of approximately 2.1
grams per 100 calories).

Example 2
20 [00027] This example illustrates a particular protein source combination

for a total sialic acid content of approximately 250 mg per liter. The
ingredients listed in Table 2 would be used to replace the protein

component of the formula described in Table 1.

Table 2
25 Protein Source Composition A
% of

Ingredient MY SA/.gm protein in| gingredient/ L | g protein/ L | mg SA/L

protein A :

ingredient

Whey Protein 23.00 35.00 20.26 7.09 163.08
Concentrate
Nonfat Dry
Milk, 6.37 34.00 15.38 5.23 33.31
Low Heat
cGMP 52.00 81.00 1.45 1.17 61.07

Note: SA in table refers to sialic acid




Table 3 Protein Source Conposition B ngSA/ gm %of

I ngredient protein proteinin g ingredient/ L g

wEemie9iss7 L ng SA/ L ingredi ent Whey Protei n 23r/082004/008451

35.00 37.00 12.95 297.85 Concentrate cGvw 52.00 81.00

1.45 1.17 61.07 Note:

SAin table refers to sialic

acid 10 Exanple 4 [00029] This exanple illustrates a

pa
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rticul ar

Yoz

e 1 ng
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edients

protein source

Pl lstPREE SRR I e By

on for

e

a total
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protein

confoeretotal glalichezid contehof Apprdairatehe860 mglpd lded . The

Tabl e 4 Protein Source Conposi
| ngineEpdigntsgisacingT !

"W doed T 1os

12. 8029. 72 50|5. 44 Note: I
[ 0 Ex 5 [£0 T '
Sglssi bl e cggl St e %FP?%'H%RQFC%?#%#%W%ES an

r
%s

8iieRiage @

i on

eiR{giedy

B.

Egﬁélpﬂrgnnggf%ke formula

i ngredi ent Whey Protein 23.00
65 Concentrate cGwW 52. 00 81.00

SA Tabledbl e refers to sialic

an

[ fant.formJI awth a tot%pﬁl al1c acid content of
a m/a,miam el y P90°HP™ pesroteintiey - g HYradRr2004/ QBRRGT L |mg SA/ L
PET/US2004/ 0084 DI abl [ehdeedomiint per | ngrledi ent
WG @0 [Titers Ldctose 5% Sol 1 ds 73. 000 K
B? PHOtEH 23.00 35.00 ( ° 37.(|)O ) 12.95 g 297.85
Concentrate
cGMP 52.00 81.00 1.45 1.17 61.07
Note: SA in table refers to sialic acid
10
Example 4
[00029] 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
15 described in Table 1.

20

Table 4
Protein Source Composition B
% of
Ingredient my SA/_gm proteinin| gingredient/ L | g protein/L |mg SA/L
protein , .
ingredient
Whey Protein
Concentrate 23.00 35.00 13.00 4.55 104.65
cGMP 52.00 81.00 12.00 9.72 505.44
Note: SA in table refers to sialic acid
Example 5

[00030] Table 5 illustrates one possible complete nutritional formulation of

an infant formula with a total sialic acid content of approximately 250 mg

per liter.

10




Fat Bl end 332.500 kg Whey Protein Concentrate (36%

Pr ot ei n,

5.8% Ash) 202.578 kg Nonf at

M1k Soli

d (36%

wEPemi/093552% CHO) 153. 844 kg Caseino G yco MacPOI/US2004/008451
Peptides (cGw, 81.18% Prot.) 14.500 kg Mono-and D |
Tri basic 6.520 kg

ceri

Si ngl e Cel
Prem x for
2924. 2509 | nositol 834.750¢g
Taurine 582. 750g Ni aci nam

des 7.233 kg Cal ci um Phosphat e,
Arachidonic Acid Q'
Enf am |

pELLY:

6.485 kg Dry Vitamn
AR Liquid 5.250 kg Ascorbic Acid

Syrup Solid 654.938g
438 Cal ci um

Pant

ot henate 44.730g WVitamn Bl2, 0.

1 %in St4

r Amount per

29. 400g Biotin, IAgredigritur ati on 25. 0959 W&glitani n®6000 liters
Hy dif exdwsends5ckssolids)913g R boflTavin 10.[238  Pyri doxi 15@3.000 kg
Hydi dettillemdi de 8. 1389 Folic Acid 2 363 lecithif 332.500 kg
Con(;%ﬁlﬂ_ﬁﬂélgﬂ%ﬂ'— 36 rotein; 5.A% te 3. 350 Wg 202578kg
Si nalNanfatMilk Selid (367 Brot,, 526 GHO) pe: o 1 13 540 1o 153.844 kg
P'Cdselno Glyco Macrd Peptives (CGMP, §1.18% Prot) (2 27~ ™I 14.500 kg |
Nucl Widhd-Aitd Digifddlides’ O CT anTt OWOET 2. 9UU KJ 7.233 kg |
Mal 1ﬂ_ﬁ,—g@ IS PhBsphate, THkasi® 2. 290g Cyli di (e 5 - Nnbno |N0S  6.520 kg

hat ¢ single®ell aacildehPAcidl®l  Uridine 5 -nono hos hdgte, 6.485kg
dis @TWQH‘I Rrersjg foy Eafgmil Aﬂéh@igi ne 5'-fmono hos hate,  5.250kg
free A bRy ' ho@ﬁﬁégi)é
di S'_n.n LA nositol o ann A o o don 8347509, 1 o
tgﬂnsw ﬁsoq:auu wl I agﬂclcna!l IL Lf‘u,gsw,938lc a\\,_ I,,ICZI,\:‘\“I
Chl de Falhnd KU CatcrumrChiortde, D TBgBITag € 1. 20U
kg [Choli Recikdmidr i d€ 0. /00 Kg Ferroys Subhsge [He tan
drat e 0. 68acilkg Parstidnalen Ci t rat e, D hydr at @4.78ganul ar
0. 455 kg Vitamin B12, 0.1% in Starch 29.400g
Biotin, 1% Trituration 25.095¢g
Thiamine Hydroxhloride 13.913¢g
Riboflavin 10.238g
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 2552.290¢g
Cytidine 5'-monophosphate, free acid 202.710g
Uridine 5'-monophosphate, disodium salt 59.740qg
Adenosine 5’-monophosphate, free acid 47.357g
Guanosine 5’-monophosphate, disodium salt 37.903¢g
Carrageenan 2.826 kg |
Magnesium Chloride 1.657 kg |
Calcium Chloride, Dihydrate 1.200 kg |
Choline Chloride 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% 65.907¢g
Cupric Sulfate, powder 29.510g
Lactose, Grind A 16.323g
Manganese Sulfate, monohydrate 4.022¢g
Vitamin A,D,E,K Premix, Enfamil Liquid 0.324 kg |
Tocopherol Acetate 160.882g
Soybean Qil 139.612g
Vitamin A Palmitate 17.253g
Cholecalciferol Concentrate 5.715¢g
Vitamin K1, Liquid 0.538g
Ascorbic Acid 0.150 kg |
L-Carnitine 0.150 kg |

Water, Defluoridated, q.s. to

10310.986 kg

Potassium Hydroxide

11



Trace Mneral Prem x w Selenite Trituration 0.392 kg

Zinc Sul fate, Mnohydate 276.238g Sodi um Sel enite
wdareoowexssT on, 0.5% 65.907g Cupric Sul fate, portiBEUSI0g4/008451

Lactose, Gind A 16.323g Manganese Sul fat e,

rmnohydrate 4.022g Vitamn A D E K Prem x, Enfam |

J
O 139“]61?%36 %%qdaﬁéﬁlﬁmﬂ%a}k%gth@n?6@3§&§f|§8¥|‘?\%@ﬂents of

dwm@fxunwlate:mdemmtsnn Table § ap1Ebgercentagd of Kiweightitai d

alErohtop f RelH safabins, B0 ) Shiofes” EBs ShESHDgraau d s

Hy gaeiduke formﬂllhthp@@%1@@gé.57 PCT/ US2004/ 008451
[00031 ] Table 6 and Table 7 detail the content of

Sspecific conponents of the_Eb.IQJﬁl ation described in

Tabl 6‘5—§“‘ entage vvergm to—wei 2)
wei ght t ngq‘ﬁffﬂ‘ and 3) Q‘"é‘?ﬁ es. 'Ihe spec ?Lf\{v/v
gravi t preteit hi s patticul af 3gor nul atfi on i s X §310986.
5 Table 6 Conponent [ % wW w %wv Prgtein 1 38 1 42

Fat 3| bet3.61 Carbahydrat%5® 20 7. 43 Ash @.8%7 0. 38
Tot al 284 Fe—7 L,ql orit bt
Conpo :%bé}jy%ﬁ eih 8.38 fgg 47.83 Car botf%:?ate
43. 79| Ash 0.37 - 0.38

Total Solids 12.45 12.84

Table 7
Caloric Distribution

Component %
Protein 8.38
Fat 47.83
Carbohydrate 43.79

10 Example 6
[00032] 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 Table 8
Per 100 Cal Per 100 mi
Calories, Cal 100 68
Protein, g 2.1 1.42
Fat, g 5.3 3.6
Carbohydrate, g 10.9 7.4
Linoleic Acid, mg 860 580
Linolenic Acid, mg 80 54
Arachidonic Acid, mg 34 23
Docosahexaenoic Acid, mg 17 11.5
Vitamin A, 1U 300 200
Vitamin D, 1U 60 41

12



10 Exanple 6 [00032] Table 8 illustrates the

nutritional content of

the formul ati on

presented in

wexaapdsshd per 100 calories, as well as per 108CT/US2004/008451
milliliters of formula. 15 Table 8 Per 100 Cal Per
100 M Calories, Cal 100 68 Protein, 2.1 1.42 Fat,
5.3-3.6  Carhohydrate, g 10.9 7 4 Ilnnlmr‘ Acid ny
860| 580 Linolenic Acid, {ng Seraf0 Qalachildoni Pexclio, ml
ny RMitadd E, Docosahexaenoi ¢ Acid, m 17 11.5 VitamimsA,
| U Qu@amp@d. mdgitamn D, | 60 41 12 WD 2004/ 09355381
PCTI MSoimAfD08451  Per 100 Cal P3P 100 m Vitami PIE
oRiRoflain. meg 4 i K1 e 10 g W0 s ol e 1999 g4
| U vi T orir it x>, oy 1z 0. T AT, LLASAY B O
4 'fémln 6 mc 4 4N O A VS d 6Df\ Vo VoV I | \fs J
Ri b IfamY]IBI-fQ Mg g 40390 Ftam T B9, NTy qu 4L viganT i
B1l2[ NiEgOmby 5 U. 3 Naci i Nty 14pgy 812 HOI i C AcCigih
ncg| Hdbc AdiM, Bcg Pant ot heni c [Acid, mgy 500 340 Bi ot ims
nmecg| Banptheng Agdines C, g 14 9.5 GBline, ng 12 8. 840
| noisBigtin meg 4.1  Tauri ne, ng 8 4.1 |- (‘a_pm_u_n_é_,_ng___
2 1 GEMNENT; oy r 7853 o
oline, g J 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, meg 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 Egquivalents, 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.

[00033] These and other modifications and variations to the present

invention may be practiced by those of ordinary skill in the art, without

departing from the spirit and scope of the present invention, which is more

particularly set forth in the appended claims. In addition, it should be

understood that aspects of the various embodiments might be

interchanged both in whole and in part. Furthermore, those of ordinary

13



Phosphorus, ng 53 36 Magnesium ng 8 5.4 lron, ng

1.8 1.2 Zinc, ng 1 0.68 Manganese, ntg 26 17.6
w@Eoppee3ssntg 85 57 lodine, ntg 15 10 Sodi um PEMUR04/008451

18.3 Potassium ng 108 73 Chloride, ng 63 43

Selenium ntg 2.8 1.89 Sialic acid, ng 37 25

Cal.gi i Qu.- o '

Car Y AP et e fored PG BEUEIGTYS y B o
Eqeixaaiptenbaly, agd (shoDineriiezito lidhPtHegioventiemss further( a)
gP,ggﬁg%%ed %&c%oéﬁge?mgﬂj ‘%b%!(ﬁaﬁl,'sg %ﬁéte?gfeg %Agﬁié\éjg Lﬁ"ﬁope_ of the
AR BRI ok nd B ImARERS (T oserptopg the preferred

io-- - Note: Sumo
5 nueksidnsieormahedahesspondi ng nucl eosi de expressed as

o TRy Al teiS oo S airdd in e SPRSifgliaLy aRiliing Without imitation
| Ny HapRls, [FULIIBStTHA Phtdifts, Pateht@sslications, Jiragématiéing ltexts,

in the art, wthout departing fromthe Sﬁ’jﬂ;it_ and
sc 6@ROME, NIanRUISNets Mro¢hyvest henks, ledet pstrgs journal articles,

part.i. I f.orth i - | ai .
aarlBidls, indihe 86 wle Thrbar rRSREEARY B BBhendflpuq s
10 Va%'r)@ciﬁc@ﬂidmﬁi thettentirgtidst Tite disoussiohahgedrdfetences herein is

whol e and in Part . Furthernore, those %f ordi nary
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.

14



13 WO 2004/ 093557 PCT/ US2004/ 008451 skill in the art

w || appreciate that the foregoing description is by
wownn4093ssexanpl e only, and is not intended to PETUS20051€08451

i nvention so further described in such appended

clainms. Therefore, the spirit and scope of the

app | ai oll_d not be limted to the

des | eferred 5 versions contained

t herein. {000 i f ' i j i ;

speci fi c;{ [ On?&ﬂuﬁ@%nﬁlﬁg&fﬁ ﬁ%ﬁ?ﬁpi{l?nﬁtogﬁ éod]nhéé? Ilnfants wherein

papsaid,prpdbtt comdprises, siglict acids, pat ent appl i cati ons,

present ati ons, text ortﬁ man

br ochur e$;, bogpg,pr?‘iqcéﬂrflgfa"ﬁo Wﬁb@ﬁﬁ%b?@déﬁ??'@?@g,from
sPer {HedheRboondRUng e ilrghhteforrﬁPﬁl, 'F@[cﬁpbniwl?ﬁmﬁ?fﬁd?&'sby

n
ref erence i nt_o_ t_hl S } speci Tl cation I n elr
ent bearage, fraihpiek, guills yiogurtoand fermestted eredisctherein i s

et - aueor s Mg ORI HELR: AR EITHA AR o8 rom

r ef gieegrotp Cnsistihg ot soid baby #dd, cAREIdsS abbkies @%eH¥Rtines.
the right to challenge the accuracy and pertinency of
the citefl refbe@reduct of glajp Hybarayy Yspproduct is infant formula.

CT/ US20Q4/ 00 g{q! 1S .
10r':;ut riti o%)'al I y‘?@g#ﬁ?%ﬁg? (%I uc P@% ”11" &%ﬁ%ﬁtfgrrlnHPa%qrgpnses
whefags im ars antbymit rduc aboatin®to alesutsA gi1i00 keal df fozmuldieroteins in
product of claiml erejn the praduct |s selecte ,
P off ematine g ghoubhiy sboue 81 TSoTcanp! ki garohydrates in
fol iﬁ"é’ﬁ%ﬁrﬁ %wbge abBdel 61g/F00 REHOf AsiFhulhl Widmind! &
m |k, yogurt, and fermenté&d product. 3. The product of

cl amnineralsherei n the product is selected from the

gr oup copsi sti of ,sql i.d, _bab ood, .candi es 0oki es,
1530 gel o8i nes Ne PTodfid of Aty whBrih i aaiL pERRT R

pr oghegknt B d4id fvindi@igbm addutR50TMg peit GEB+af fOfim@had @bout

4 wherein the infant fornmula conprises fats in an

amol#R0 moperdiieef formylaabout 7 g/ 100 kcal of fornul a;

prot ei ns-in ] . .

kcal of 'orWTQ?%@\%Q@E%ZE&%@%E}%a%%% t? frgli%ﬁggf 'c()j

aboprieséht iy s fdroadla i froor athda ;3001 rhgpien diterafdormula to about
The product of claim4 wherein the

ZOanQW@ pgrillgpfs'ef f&&mbf%'pr esent in said fornula is from
about 25§ my PRE prddiRit oPtlaiAraWhardi® sakaHtant 1PuIERomprises
per liter of formula.

arachidonic acid and docosahexaenoic acid.
9. The product of claim 1 wherein the source of sialic acid is
chosen from the group consisting of free N-acetylneuraminic acid, the

25 oligosaccharide sialyllactose, sialic acid-containing gangliosides, and the

protein casein macropeptide.
10.  Aninfant formula comprising sialic acid in an amount that is
equivalent to the amount of sialic acid typically found in human breast milk.
11.  The infant formula of claim 10 wherein said infant formula

30 comprises arachidonic acid and docosahexaenoic acid.

12.  The infant formula of claim 10 wherein the source of sialic

acid is chosen from the group consisting of free N-acetylneuraminic acid,

15



7. The product of claim4 wherein the anount of sialic

acid present in said fornmula is from about 300 ng per
wo 2doan93357 f ormul a to about 20 600 ng per |itepPCDiS2004/008451

formula. 8. The product of claim4 wherein said infant

formul a conprises arachidonic acid and

do - LR el he. i [ P

wnSTE B TRERa g B pagiogt Bl R boRa g b blosides, and

gr Ghip pesieimi cdseny ndcrépesids: acet yl neurami ni ¢ acid, the

25 ol 1 gosacchari de sialyllactose,, sialic .

aci d- corlBai nih§ gty fomdilass claipdl 4 WEGV%P Shepmourd of ialic

”H%gib%mdrﬂ %‘bo?:PQSQ'an? BERIKer bPfdMuia fPEBG(SI S0 Sigdldrditer of

acid 1n an anmount that "I's equivalent to the anount of
5si &binoulaci d typically found in human breast mlk. 11

The infant farnula of .clai 0 erein.said infant, . .

f or mul aa‘gﬁ) c m?%goﬂﬁ%%ﬁfnﬂéﬁp c avgﬁgre & amOufit of sialic

do ﬁm@ | b G i fornamd td ot 60Mgepet lier of

10%& ergrﬁﬁ?ﬁgﬁgggggggégrg§gﬁfc acid is chosenggﬁom

t hdommwap consi sting of free N-acetyl neuraninic acid,

15 WD 2004/ 093557 PCT/ US2004/ 008451 the

ol i gosacchari de sialyllactose, sialic acid-containing

gangl i osides, and the protein casein nmacropeptide.

13. The infant fornula of claim 10 wherein the anount

of sialic acid is fromabout 250 ng per liter of

formula to about 1500 ng per liter of 5 fornmula. 14.

The conposition of claim 10 wherein the anount of

sialic acidis fromabout 300 ng per liter of fornula

to about 600 ny per liter of fornula. 16
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