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CONTAI NI NG SI ALI C ACI D FI ELD ©F THE | NVENTI ON 5 [ 0001]
The present invention relates generally to infant's
and children's nutritional fornulas containing sialic

~ waaziodogussy et hods for manufacturing such for mup@guisanesmnoessst

BACKGROUND OF THE | NVENTION 10 [0002] Sialic acid is a
natural ly occurring conponent of human breast mlk,
where it is found associated with various

ol i GEHAPCISITIONS AND M'VHQDS)OEF' FORMULATION®DR ENTERAL

breast m |k contains substant ampunts of sialic
aci d, nmost inf aﬁ@%\*’#&%g%mmwcﬁ AALGACHB o, of
the sialic acid found in colostrum Moreover, 70% of
the sialic acid in fornulas is 15 glycoprotein-bound,

unI i ke hunan breast RIBIDIOF WHE:INVE%TODI\Bi alic acid
bound_to ol i gosaccharides. See Hel ne, et at.
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suspch én'rrrg.ilas. the accunul ation of sialic acid by
breast-fed infants is generally higher 20 than for
formula-fed infants. See Wang, B., at at, J Pediatr
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acid in several casei_n/ whey onbi nati on fornul as was

| eakananT 2@6 aﬁgAgraaPaed@ér Tiwans &bvdr(209dy. Not surprisingly,
f’gf\i/‘»téaeéébl}?ﬁé g)rf g]c%lhg%l&&’ Bﬁ/ BrlasHBIHARN Sl Jeraly ﬁ%her
than for formula-fed infants. See Wang, B., et al., J Pediatr 138:914-6
"(27001 ). Evidence suggests that N-acetylneuraminic acid (NANA, or 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 41'72.0-6 (1985), Morgan, B. and Winnick, M., J Nutr 110:416-24
(1980), Svennerholm, L., et al,, Biochim Blophys Acta 1005 109 17 (1989,
and Wang, B., et al, Comp Biochem Physiol A Mmr 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.
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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m | k-based fornula. Therefore, fornulas that are both

| actose free and soy protein-based woul d exhibit very

low sialic acid content. [0004] There are severa

known sources of sialic acid in its various
wapRjougated forns. These include, but are not Eg?ﬁgmHmmuw]
to, free N acetylneuramnic acid (or sialic aci

t he ol i gosaccharide sialyllactose, sialic
aci d-contai ni ng gangliosi des, and the protein casein
macagpepipated t¢ CoWs, mﬂké’das@eff@frha@ Mhedstfore, formulas that are
glyco nqcropeptld é [ 0005] The addition of sialic
aci porlagiasedeae ap §pmnr@tea%:base@ waud gxhibitmgry low sialic acid -
nutgddsbppal fornulas is sonewhat known' in the art.
For exanple, U S. Patent No. 6,506,422 discloses a
par 0004} aTheut aird soveral keswhlsauesyy off Sialibacigas @ various
glyconacropeptlde and conplinmentary essential am no :
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synthetic infant fornmulas. 20 [0007
104, 7Bitigomldpapulesds somevdsd kobmrnatbetayu rﬁmnmmpie u.s.
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di seaed glyodmacr@emrd@aem&ﬁ@mp[n@@%dry|d§ts@hﬂé§tarﬁiﬁ@ acnds other
- patﬁ gﬁg ,aﬁatl on WD 01/60346 A2 discloses a 25
nut!PRR PSTAY ‘Hﬁl%&?‘#ﬁﬁ'%ﬁifﬁttﬂfﬁwtpﬁgﬁ% suffering from
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prebi ofi ¢ substances to pronote the grow
15b| finglaticradria in the gut that may be used in
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art,, the Bartl Eul ar features of the present invention

whii$ FPGREb ARt AUmATkkaPPRcASe tecHpplaTaent synthetic infant

formulas.
20 [0007] U.S. Patent No. 4,762,822 discloses the use of N-

acetyineuraminic acid or gangliosides containing sialic acid in infant

(%)

formuta to protect the newborn from gastrointestinal disease-producing
v organisms, | _
. {0008] International patent application WO 01/60346 A2 discloses a
25 nutritional formulation containing the ol:gosacchandes ollgofructose and-
snalyliactose as prebiotic substances to promote tHe émh of
b:fldobactena in the gut that may be used in conjunction with mfant
formula. .
[0009] While the use of sialic acid and sialic acid sources in infant
30 - formula appears to be present in some of the prior art, the particular

features of the present invention which provide a nutritionally com plete




infant forrmula with enhanced anmounts of sialic acid
simlar to breast mlk are absent therefrom SUMVARY

OF THE | NVENTI ON [ 00010] Briefly, disclosed is a novel
infant fornmula and a nmethod of fornulating such a
nutritionally conplete fornula that is suitable to

support normal growth and devel opnent of infants and
children. Specifically, this conposition can include
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[00011] Disclosed is the
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BB b SR 5
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 disclosed may involve the appropriate selection of sialic acid-
containing ingredients to achieve both appropriate sialic acid levels as well
as appropriate nutrients for specific infant and children's formulas.



ol i gosacchari de, and casei n gl ycomacropepti de (cGwW)

or other sialic acid- containing mlk protein

fraction, including whey protein. The disclosed
sialyllactose conjugate(s) used may replace a portion

of the lactose customarily used in these

formul ati ons, while the casein glycomacropeptide

(cGw) and ot her nilk protein fractions may replace a
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bel ow. Each exanple is provided by way of explanation
of the invention, not limtation of the invention. In
fact, it will be apparent to those skilled in the art
that various nodifications and variations can be nade
in the present invention wthout departing fromthe
scope or spirit of the invention. For instance, 15

features illustrated or described as part of one
enbodi nent can be used on another enbodinent to yield
a still further enbodinment. [00014] Thus, it is

i ntended that the present invention cover such

nodi fications and variations as come within the scope
of the appended clains and their equivalents. O her
obj ects, features and aspects of the 20 present
invention are disclosed in or are obvious fromthe
followng detailed description. It is to be
understood by one of ordinary skill in the art that
the present discussion is a description of exenplary
enbodi nents only, and is not intended as limting the
broader aspects of the present
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i nventi on. [ 00015] The present i nventson provi des a
nutritionally conplete formulation that includes one
or nore sources of=sial'wa id, in-amunts which
mmc the concentration of sialic acid found in human
reast m | k. The present invention additionally
WE2AYHE¥7a net hod of maki ng such formul ati ons PCTAIS2H8/008451
formof mlk protein-based fornulas, both with and 30
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only, and is not intended as limiting the broader aspects of the present

invention.

- 25 [00015] The present invention provides a nutritionally complete

formulation that includes one or more sou rces of-sialic-agid, in amounts
. which mimic the concentration of sialic acid fdund in human breast milk. |
The present inVenﬂon additionally provides a method of making such
formulations, .in the form of milk proiein—bas_ed_formuia_s, both with and
30 without lactose, non-milk-based formulas, including soy pro.tein-based-

formulas, amino acid formulas, and rice protein formulas.




Fomen

-

protein, hydrol'yzed protein, and am no aci Li pi d

sources can be any 25 used in the art such as, for

exanpl e, vegetable oils such as palmoil, soybean

oil, palmolein oil, corn oil, canola oil, coconut-,
wommdi/wsshain triglyceride oils, high oleic sgﬂﬁ i}

oi I, and high oIe?cysafromer oi l. gC‘arbohydr téhﬂ&ﬁhumm““

sources can be any known in the art such as, for

exanpl e, lactose, glucose polyners, corn syrup
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- eaI and M|k, or Fornpst
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art, and may include, for example, nonfat milk, whey protein, casein, soy
protein, hydrolyzed protein, and amino acids. Lipid sources can be any
25  usedin the art such as, for example, vegetable oils such as palm oil,
soybean oil, palm olein oil, com oii, canola oil, covonut-ei# medium chain
~ triglyceride oils, high oleic sunflower oil, and high oleic saff)éwer oil.
Carbohydrate sources can be any known in the art such as, for example,
lactose, glucose polymers, corn syrup solids, maltodextrins, sucfose,
- 30 starch, and rice syrup solids. | _ |
[00018] Conveniently, several commercially available infant formuias can

be used as the basic formula for the sialic acid or sialic acid-sources
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avai | abl e fFem vari ous sour ces, exhi bi'ti%i§ bet ween
about 40 and about 300 ng si aI ic acid per gram of
protein and, thus, contributing between 25 about 194 .
and about 1458 ng sialic acid per liter of fornula.
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Yopeptide used in the protein source i PGIHPS2004/008451

critical to the invention. For exanple, the
casei no-gl yco- macropepti de nay be extracted frommlk
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glycomacropeptide (cGMP) or refated'protem fraction, as commercially

available from various sources, exhibiting between about 40 and about
300 myg sialic acid per gram of p_r‘otéin and, thus, contributing between

about 194 and about 1458 mg sialic acid per liter of formula.

[00020] When cGMP is employed, the particularcassir= =

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
glycomacropeptide may be extracted from the retentate obtained from the |
concentration of whey protem This.may be done by at least pama!ly

removing lactose from the retentate and then adding ethanol to cause
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only, with the:
i ndi cated by the clains which foll ow the exanples. In,
the exanples all percentages are given on a wei ght
basi s unl ess otherw se indicated. 25 Exanple 1

tope and spirit of the invéniion being

wo MR hi s exanple illustrates the nutrient

corrponents in a-commercial infant fornula sui PEHUE2004/008451
for sialic acid addition for use in the present
i nvention. 7 WD 2004/093557 PCT/ US2004/ 008451 Table 1

Nugft%cﬁﬂ]fatlbﬂf %@%d[ﬁ}néﬂnt kD fiaid chriicrad énd I(de?%ha\?? ﬁrb(n}:ie the

wth Iron) "NUTRIENTS Per 100 Cal or

D tagein rg)yc(cﬁnad:ropeptléeotwsn Paty I20.15,2r6t12% vihiGh is lncorporated

' soboran eafiei oY ferRae heretas hivides | es detfa gedhption

10

15

20

: 25

Thbﬁiﬁié‘pl(o\f‘e%§mﬂ(he%éilvé]9 t%% ca@e‘i}PNygéMthr%/;béﬁHé“ g)be

cin 1000 Folic

acpdr@ﬁsédérmr)) copgn&zﬁ:laiFEmurodmd?oroemple. tee 6@¢ein
Bi

gchor’na\cropepct;lCJ(E'A‘r%%’t?/rbbeI 8ur%%lasgd from MD Foods Ingredients amba

of DK-6920 Videbaek, Denmark or from DMV Intemational of NCB-laan
80, NL-5460 BA Veghel, The Netherlands.

[00021] The remainder of the components of the formula, including fats,
carbohydrates, vitamins, and minerals, should be nutritionally appropriate
for infants, as found for example in various commercial formulas such as
Enfamil with LIPIL, Similac with lron, or Similac Advance.

[00022] The infant formula supplemented with sialic acid for use in the

present invention can be made using standard techniques-known in the

art. For example, sialic acid can be added 1o the ermUIa by replacing an

equivalent amount of other proteins or oligosaccharides.

[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 an from consideration of. the specification or

practice of the invention as disclosed herein. it is 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 foliow the examples. In the examples all percentages are
givenon a we:gh t basis unless otherwise indicated.

Example 1
[00024] This example illustrates the nutrient comporents in acommercial
infant formula suitable for sialic acid addition for use in the present

invention.



Chol i ne,

78 Phosphorus,

Zinc, ny

pg 10 Selenium pg 2"8 Sodi um
, Chl ori de,
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my 63 8 Fib

Inositol ng i 6 Mneral§ Cal cium ng
nmg 53 Magnesium ng 8

Iron ng 1.8
Copper, pg 75 1 odine,

ng 27 Potassium ny
WO 2004/ 0935, 57

[00025] The ingredients of POiraS2004/008451

particular fornmula are: reduced mnerals whey, nonfat
m |k, vegetable oil (palmolein, soy, coconut, and
high oleic sunflower oils), |lactose, and | ess than
1% nortierella alpina oil, c codi ni um cohni i

oil, vitamin A vit m_n
acetate, vitani pﬂkﬁ?,éﬁﬁy ﬁima}”f&gﬁf‘ﬁ""ﬁ"wﬁam n B6
hydrochl ori de, vi tam(Erﬁgﬁm@u_ﬁm @At Ben)folic acid,
cal cium pantothepnate. biotin. sodium ascorbate, ,

i nosi t ol INOTRIENTSChI ori de, cal ci unjRercigh@akoridser rous
sul f at e, {(NdratalDilékidn) manganese sy fleds), cupr| c -
sul fat e, fp%yEanbcnlorlae souTunT Rty are, pUFabSFUH
Cltrate oot S ST Ut Ty : - - i ‘ ”

tauri ne, ﬁ% Hucl eoti des (adenom ne 183 rmnoohosohat e,
cyti di ne|Garbebydptesphat e, di sodi dtDguanosi ne

5' - nonop ngi}gge di-sodi um urT di ne 934 rmnophosphat e)

- [00026] | S S rtrcot-ar—for topractrcettre:
pr esent ‘—'zrl@%aécg"a mbd WotH-e—be nor,gg y—to. -
exanpl e, Milamingiont 250 ng per liter to 15 about 1500
my per |}A.db) of sialic acid-contairBag |ngred| ents to
the D,y 160

IE.1U 2
K, ug 8
{Thiamin (Vltamln B81), pg 180
-|Riboflavin (Vitamin B2), uyg 1140
lepg - {60
{B12, pyg j0.3
Niacin, pg 11000
[Folic acid (Folacin), pg 116
{Pantothenic acid, ug {500
{Biotin, g o ]
1C (Ascorbic acnd) mg {12
{Choline, mg_ iz
{Inositol, mg 6
[Minerals:_ L
{Calcium,mg 2
|Phosphorus, mg 58
IMagnesium, mg 18
{lron, mg e 118
{Zinc, mg 1 e
Manganese, jg 115
{Copper, ug 175
flodine, pg {10
1Selenium, pg 2.8
{Sodium, mg 27
Potassium, mg 7 j108
IChioride,mg =~ 163



conposi tion deéséribed in Table 1. This add{g?;i anount of
siallcacid would be part of the total anount of
protein (total protein of approximately 2.1 grans per
100 calories). Exanple 2 20 [00027] This exanple
illustrates a particular protein source conbination

W9p49388t al sialic acid content of approxi nmat eGI/2B004/008451

ng per liter. The ingredients listed in Table 2 would
be used to replace the protein conponent of the

s3PleA S Hardismof R Sariaul R0l gk Pl minerals
. o e . _ ‘
P PRI b BTN e, SoB! St Anioh Sleic
163nfd8weCoilsk actase, MNuhiess thap 19| foréergia apioe dils. 38
5.23 33.31 . L t .cGWP 52.00,81. 00 1. 45 7.61..0
ST asodipiqR SoBRR il g Amalitaliy egin P Jitd
2GR 8 3 m PN Upred R08behloriea Withmis BeO9RESLhIGhUS,

exanple illustrates a particular protein source .
coftsmiai 16h nidcinamidetielic atid, calckun pandethenatepbiotin, sodium

[ PBRBH AR, ot e R HoudrideE saici0 i B B8 RBup syt
f diriguddfate, ARwgahbed sulfated @uprié sulfald, & odliuth @heiritle, sodium

. Source Conposition B ng SA %?%of I ngr edi ent
stre hyd
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15

20

25

pICBTHRnPpIasshIM citiatg, palgs roxige,prastien elenitey tajine,
L ndc@ftﬁi%isetﬁhenosine 5'-monophosphate, cytidine 5-monophosphate,
disodium guanosine 5’ -monophosphate, disodium uridine 5'-
monophosphate). | |
[00026] 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 ihgredients 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
[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 1o replace the protein

component of the formula c_i_eécribed in Table 1.

Table 2
Protein Source Composition A
(?/o Of I T T oty = .
Ingredient mg SN, gm protein in] g ingredient/ L | g protein/ L Jmg SA/L
protein | ) , ‘ A
ingredient |

[Whey Protein ) 55 49 35.00 20.26 7.09 163.08

Concentrate

Nontat Dry : :

Milk, 6.37 34.00 15.38 5.23 33.31

Low Heat

cGMP 52.00 B81.00 ©1.45 1.17 61.07

Note: SA in table refers to sialic acid



Whey Prot ei

@"*23 00 35.00 37.00 12.95 29.5‘*»85
Concentrate C"Gl\/P 52.00 81.00 1.45 1.17

.0

7 Not e:

in table refers to sialic acid 10 Exanple 4 [00029]

This exanple illustrates a particul ar

conbi nati on
wéppsavkimt ely 600 ng per liter.

listed in Table 4 replace the protein conponen

for a total

pr.ote

i n sour.ce

sialic acid content of

The ingred

i en

fornula 15 described in Table 1. Table 4 Protein
Source Conposition B gSA gm %of

protein in g ingredient/ L ExamepkRi P!
i ngredi ent_ \WWhey Protein 23.
Con&QeQﬁ

Tab 6} %PG%

for mgjraﬁllents kifted ém ThbloB replacathe
content of approximately

sgigherhipal @Y¥8957 PCT/ US2004/ 008451 Table 5 Armunt
I ngredi ent Wi ght 10000
. Sol i-ds 573.000 k

£°' Qe

per

10

15

- 20

| us

Foiafd 8618 oAb

rates one

Fat Bl

pos

end

SRR

250

I ngredi ent mprotein

L mg

p\M)tbh‘l aoﬁnP

SA/ L

13.00 4.55 104. 65
28] iz epmpte dostatesoa parigailar protgosomuce sembination

rSumaRyERRIRe eoniRe

SA

fwé'gps%{wémomm

bﬁbntscbf&hé%rmufa

iter.

;l#@gg Lact ose (95%
. k

Protein Source Composition B

% of S
Ingredient m%rigigm proteinin| gingredient/ L | g protein/ L |mg SA/L
: ingredient ' .
Whey Protein -
Concentrate 23.00 35.00 37.00 12.95 297.85. |
cGMP 52.00 81.00 1.45 1.17 61.07
Note: SA in table refers to sialic acid
Example 4

[00029] This example ilfustrates 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 componerit of the formula

described in Table 1.

Table 4

Protein Source Composition B

‘oL of ) ] .

Ingredient . | M9 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 formutation of

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

per liter.

10




£ :
Whey Protein Concentrate (36% Protein,

kK whiombadosdwy | kK Solid (36% Prot.
Caseino dyco Macro Peptides (CGIVP 81. 18% Pr ot

52% CHO) 153. 8

5. 8% Ash202. 578

é?mé‘zommosm

14.500 k Mono-and Di 1 cerides 7.233 kg Calcium
Phosphate, Tribasic 6.520 kg Sin le Cell Arachidonic
Acid Gl 6.485 k Dr Vitamn Premx for Enfam| AR
Li quid 5.250 kg Ascorbic Acid 452509 I nositol
834.75 _Corn Syrup Solid 654. aurine 582. 7509
Ni aci najm de 119. 438 Cal ci um Pant ot henpt e 44. 73( Amoun}per
Vi t ani i acedienth 29400 Bi bt i Weightoy | 10000 liters
Tritura %(Eﬁi'is) Th: am ne H-droxhi-ori-de-13..9 Qq g;g-ggg:ﬂ
Ri bof | awi e s pride—8-138 mmki
Fol i c Ady aiduwﬂrw.m%ﬁTmerﬁrat e 3. 694 KQg 153.844 Kq |
Pot assi jfigse L 14.500 kg
Docosah 7.233 k
6.520 kg
for Enfla&Hg G ’ 6.485 kg |
2552. Zommmmd’rmt&’&manmmad hate, Tre€ acid 202, 78850kg_
Uri di ne e - disodium QH| t 2475000/ 1
nosit I 83476049 1
Adenosi T 5 1 5 At pdRa s
Guanosi|ié 5" 140 Nhos_ hat e, drsodi unmrSat 587 7289
Carrageenau_ﬂl.s:ﬁ@@;dk thI\/Emnesn um Chl ori de T1&%sEg K
i L _Ch | ~Falcium Paptothenats -y 1.200 k thol dhéEo aride
Cal ci urp-Go = Vitainin'B1 lI mSﬁar 200-k—( ﬁ@_ﬁ A d
0. 700 KO~ FeBibiUs: 5 9
Sodium{C tr alrreamirathdmatde_L G anul ar 0. 4bb1$<gag
Riboflavin 10.238g
Pyridoxine Hydrochloride 8.138g -
Folic Acid 2.363g
Lecithin Concentrate 3.694 ky |
Potassium Citrate 3.350 kg |
Single Cell Docosahexaenoic Acid Ofl 3.243 ky |
“Nucleotide Premix for Enfamil Powder 2.900 kg |
Maliodextrin, 15 DE 2552.290g
Cytidine 5-monophosphate, free acid 202.710qg
Uridine 5-monophosphate, disodium salt 59.7409
Adenosine 5'-monophosphate, free acid 47.357g
- Guanosine 5'-monophosphate, disodiurn salt 37.903g
Carrageenan : 2.826 kg |
Magnesium Chlorlde 1.657 kg |
| Calcium Chloride, Dihydrate 1.200 kg _|
Choline Chloride 0.700 kg |
Ferrous Suifate Heptahydrate 0.682 kg
Sodium Citrate, Dihydrate, Granutar 0.455 kg |
Trace Mineral Premix w/Selenite Tnturatlon 0.392 kg |
Zinc Sulfate, Monchydate 276.238g
Sodium Selenite Trituration, 0.5% 65.807g
Cupric Suffate, powder 20.510g
Lactose, Grind A 16.323g
Manganese Sulfate, monohydrate 4.0229
Vitamin A,D,E,K Premix, Enfamll Liquid ' 0.324 kg |
Tocopherol Acetate 160.882g -
Soybean Qil 139.612g
Vitamin A Palmitate 17.253g
Cholecalciferol Concentrate 5.715g
_ : Vitamin K1, Liquid 0.538g
“T Ascorbic Acid B T 0.150 kg
L-Carnitine 0.150 kg |
Water, Defluoridated, q.s. to P . 10310.986 kg |
Potassium Hydroxide -

11



Trace M neral Pfemix w Selenite Triturati OﬁO 392 k

Zi Rgo kAl Monohydate 276.238q Sodi um Sel en
0.5% 65.907 Cupric Sulfate,

Triturati
29.510q |
Sul fat
Enf am

-Chol ec
0. 538

Refeht 2 Weigry

on,

Lact ose, &

ind A 16. 3239

powde
Manganese

OB T T AR S N Yol P—

Soybeathemomwamrﬁtlésg:nbw fraTiable A @Rcd percentegd 3f QSBe: ht to

nce

ttbv

trate

S8, 3l gaidiss

o BB gr%ﬁ? ot this

Defl uopaitiatiedforquiation & Lgaﬂ&l%. 986 kg Potassium

oxi de 11 WD 2004/ 093557 P
Tab e 6 and Table 7 detail

conponent
a percent
vol ume, 3
particul g

[ 1US200
t he&

4/ 008451 [00031]

ent of specific

s Clomgdreentor

ana—of J_} wel

mul at O W/WeSCr |

oht to Wwel mht

ed 1 n gaPiA€ 5 as

’)\f weight to

F%OQ" cal orie

S. The‘@@em fic

gravity-4% this

O Wi 9% W v

TEgtor mul at 1 on

s 1.8 Y060.
Protein 1. .38 1

rabr e
42 Fat ~3.50

. Conmponent
3.61 Car

featbehydrate 2

0 7.43728sh 0.3

7 0.38 7¥6tal

Solids 17
Conponent

Xap 12.84 13
9% Protein 8

b€ 7 ga7ori ¢ O
38 _Fat 47 83

StTibugizgT™

Total Solids

12.45

12.84

i‘#'Ff[}’S2004/008451

Table 7
Caloric Distribution
%
8.38
47.83 \
43.79

Component

Protein
Fat
Carbohydrate

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. Table8
" Per 100 (_:al 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
-—1-Linotenic Acid, mg e e 54
Arachidonic Acid, mg 34 23
Docosahexaenoic Acid, mg 17 _ 11.5
Vitamin A, U 300 200
Vitamin D; U 60 41

12



Car bohydr ate 43

79 10 Exanple 6 [00032] Tafie
ates the nutritional content of the Tornulation

illustr
pr BT h Exanpl e 5 per 100 cal ories, as weP¢T/EE2004/008451
per 100 mlliliters of fornula. 15 Table 8 Per 100
Cal Per 100 mMi Calories Cal 100 68 Protei n, 2.1 1.42
ARt S G LY I A 5 .
860 58 ’Vl-la'min—E;;lU CTTOT T C7\C1 u, L3 o UU Lo I—\l & 'I:I'I;MUIII i’.35
Aci d, ind3, mcp0CUS ANTEZAETIOT T ATI @, 5 S N s 5 o
Vi't ami nIdeddnd00 - 200 Vi fam i Dizd U 60 41 17 Wbi
2004/ OQQi‘QﬂWVgEFW 1152004/ 008451 Pé#0 100 _C Per 168 _ni
: : minBB,meg 1 o iy ok o w1 805 19 ol Thi oM
VI tam l Vi tﬂlnB:Ig fnc_.l._. IS VI C T Ll‘i 1\:, Ol \ oy T O~ .l.hn 11T X% ) i:l,
Nty 12QniEdn, mig DOT T avi I, e 1409550y tam 1 B6,—egEo
41 \ﬁtammo&i@! nme 0. 5 0.3 Nacimw, e 1 817 10.8
Folic / E: }hemdﬂ.vWQLO 8 PAdnt ot hefi®t: Acid. ! me 50034840
: H (o) \Nit ars o~ O ma4 o3¢ Chaolli 122
B| Ot I n Tﬁ% \A L‘ul‘ll = LI e \11.4u O r‘.%, 28 g..s.
8.1 | IofdifeDhg T 0 241 12 8.1
Ingsitol, mg 6 - 41
Taurine, mg : 3 ] 4.1
L-Carnitine, mg 2 ) 1.35
Calcium, mg 78 53
Phospherus, mg 53 36
Magnesium, mg 8 5.4
ron,mg 1.8 1.2
Zing, mg 1 0.68
Manganese, meg ) 26 17.6
Copper, mcg 85 57
lodine, meg 15 10
Sodium, mg 27 18.3
Potassium, mg 108 ] 73
Chloride, mg 63 43
Selenium, mey 2.8 1.89
Sialic acid, mg 37 ) 25
Calcium/Phosphorus Ratio - o
-|_AMP Equivalents, mq (&) 0.5 . 0.34.
CMP Equivalents, mg {a) 25 1.69
GMP Equivalents, mg (a) 0.3 0.20
UMP Equivalents, mg {(a) 0.9 0.61
Nugcleotide Equivalents, mg (a) 4.2 ) 2.84
TPAN-AMP, mg - ] =
TPAN-CMP, mg - 1 -
TPAN-GMP, mg - -
TPAN-UMP, mg - -
Total TRAN, mg - “
TPAN-CMP/TPAN-GMP Ratio - —

. Note:.Sum of the nucleotide and corresponding nucleoside expressed as the nucleotide weights.

[00033] These and cther madifications and variations to the present

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

departing from the spirit and scope of the present mvent:on which is more

partlculariy set forth in the appended claims. In addmon it should be

understood that aspects of the various embodiments mlght be -

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

13



Tauri ne 6 Aig

L-Carnitine, m2 1.35 GCil%ium m 78
53 PI'(]%? horus 'ng 53 36 Magnesium nmy 8 5.4 Iron, m

1. JOP%OT . g 1 0.68 Manganese, m 26 17. 6PCT/US2004/008451
Copper me 85 57 Iodi ne m 15 10 - - - - Sodium ngy
27 18. Pot assi um 73 Chloride, ng 63 43

Sel eni ?h‘ﬂ intie art Q"lha@yec@i%ﬂhiatm&@@QOWQ3’?32@”0” is by way of

Cal
& 32' %gﬁpﬂmgﬁvg@n@& w@'.\%‘—édﬁou;mﬁh@mvémamsé fokth@r 5

Equi vade@ﬁt!@ed puch pppendas! clgimsuNEnerefore, thecspirt, andgscoag of the

'(I)'P,%\N?A en&@& I:rg&()é %@Hbﬁ@%@ﬂ@é\gﬁe ("@g%@{ﬁ‘ ﬁ\ﬁ% preferred

Totdal vemlms cmmaimmt@wnTPAMva Rati o Note: Sum of

L0 h{BhEeH AR ER BN A G AR ARy TSR Fhitation

modi f iallgtaperss pablitations, petems, patert Iappknaesm]mrésentatrons texts,
i'nvent ' k| L.

DO R DRI DR ARy e,
SCOo p e WOﬂlnélspamﬁ?ﬁtlikenw@mdrwy inmbotatedsbyrmference into this

| aa le@ifléé’ncﬁ% tlfe? e%)rﬁirétfbst H%e?ag&glggﬁﬁ of i@l rgFetreAcQz]g herein is

n It shou unders at as S0

vari ou@tee@@;bmer@mtossqﬂl@anz@@e 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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I nt er changed b in whole and in part. F fierm)re

- theeeoRfessdi nary 13 WO 2004/ 093557 PCT/ US20044f#¢bads00s451
skill in the art will appreciate that the foregoing

~description is by way of exanple only, and is not

[ ntendanentl on so further described

in suc . Therefore, the spirit and

scope of the amanﬂmdnallwdmpléi@q;wb@hdﬂ%rfb@d.hgm frfshtd Gherein

t he descrlptlon of the preferred 5 versions contained
t her ei A&l [FGMFONPI“S?%F'@P%%‘QS cited in this

speci ficatign, i1Hd pidd0et WcldmaUt wherdin Rk &:Iuél‘llé selected from
papers, publications, patents, patent ap |Jo i cations
or

pr e8enihe 9roHR copgisting of inlapblomsulantaliowwan ferrsula, toddler's
br OChUb&?era&&Cfﬁgr juith ﬁﬁ:ﬂ%gﬂﬂséﬁ@ﬂzﬁgeh@H 3’3 ucddr ticles,

peri odi cal s are y In rporated by
reference i®to tTh%P@dUQtﬁé@ia‘lmdathmlnl the preduct is selected from

entir ey, gﬁguﬂ_ ESnQé lohd b95¥ L R, E&{dRL 66/ ?n%’bq;élétﬁnes

i nt ende rel’y to sunmarize the assertions .
their authots an'Ehe produetraf sl wheraindbe pheduchisyinfant formula.

rejgrence cONSt il &S0 R clafth 4 wiSBIhithE HeSnt. fBﬁﬁlﬂé\fS?pnses

the right to chalrﬁen e the accuracy and perti
t he ci tadglin a%@@péwcféa“ apagut Jyicr abop? mm@,aﬁwmuia proteins in

PCT/ USZQ Qﬂ{oggﬁﬁér% abWﬂN— 16 abShtA #/Eéb %( ?‘fon%ula ca?ohydrates in

nutritionally conplete product to'in
wher ei AN agwult B?@cﬁJ&aWhﬁﬁ 959 @abwfuf@madmntammsmed
produckigtrag! @i m 1 wherein the product is selected
from 5 the grOlﬁconsmtln i nfant fornul a,

f ol P ow on f%r mulTde rRredastaf clgim ﬁéﬁmr%egéhe amgUpt §f siadis acid

m |k, pregAtin samofrﬁnaamreﬁh dHREPSE mgder il &fd}%?atto%out
cla|m1 vvherelnthe rod is selected from

group BMsMgiRes ftegef baby food, candi es, COOkI es,

~and gel ati mes The ﬂ'rbﬂucﬂrdﬁdlaﬁﬁ AGinerbiniig ém\ﬁhﬁf&lslihl’b'&end
product is e pro?uct

. Wher BISSSEHE SRR BTURGE famahoha Gaper sy of famil to Bbou
anmpoint-660 a1y Edraitdr o8 fdrmuddhout 7 g/ 100 kcal of fornul a;
proteins i an mount, fr

el Cof fordul a1 EABON) o PES & herein SaRbian RrfiReamprises
about At‘acgidibﬁm dcﬁbéncpﬂodasahe&amnomla‘chm ns; and
9. The product of claim 1 wherein the source of sialic acid is
chosen from the group consisting of free N-acetylneurammlc acid, the
25 ‘ollgosacchande S|alyllactose sialic acid-containing ganghos:des and the
| protein casein macropeptlde
10.  An infant 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,
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m nerals. 15 6 “The product of claim4 mhé{ﬁln t he
aMRpRbooPfossssal i ¢ acid present in said formula rré

about 250 ngy per liter of formula to about BGEU:%&Mk&SI
per liter of fornula. 7. The product of cIa|n14

wh it t. . of [ d .
o et e OB RR R BhBbl e nta sk Sl en
about  1HeGpr6fh mqﬁemdcmp@pn@é for mul a. 8. The product

of cla|n14 ere+ |d |nf nt forwb\ggggﬂﬁbe nt of sialic

arachi doni c

pr oducheigfis ﬁbaw afﬁol!t rab@hfg ;Isbrtum oF fifntR tofabdubt 500 MGipdr liter of
is _chpsen fromthe group consisting of free

N-atet ¥ ami nic acid, the 25 oligosaccharide
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