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| NFANT FORMULA CONTAI NI NG NUCLEOTI DES FI ELD OF THE
I NVENTION 5 The present invention is directed to
infant formula conpositions which contain
nucl eoti des. Mre specifically, the present“"mwuwmm’ww”m
relates to pretermor lowbirth weight infant fornu
cont ai ni ng nucl eotides at |levels suitable for feeél ng
preterm infants. 10 DESCRI PTION OF THE PRI OR ART
Pret er m i nf aniNFANTVEORMULACCERTAININGERUCHREBAISESS | N
order to maintain the rapid early life devel opnent of
body tissue. In pediatric care facilities, the
survival of 15 | ow h=|ELb OETHRINVENG ﬁ (LBW > 1000g)
and in particular, very low birth weight infants (VLBW
< 1000g) has increased. However, the endogenous
nut ri emhe PréyentPveRRIRbrddd SR u?ffan ﬁﬁﬁ@la'cﬁh@ﬁgg isSwhich contain
severel 'imted. The prematureln ant 1s ?
dintFiepiides. tYiene snesilicallymihenprasent investiomirelates to zmeterm or low birth
| RTERHe Nt %ﬁquﬁu&?ﬁé}hiﬁ@tnuﬂ@@ﬁdesg%tol% s s@h?olgffort fi€ding preterm
prerrature i nfant necessitates a I ent
i @R than the terminfant. During the past several
years, nutritionists have made substantial progress
regardi ng the establishnent of the nutrient needs of
premat ur e i nfant s RERCRIRTION QREHEPRIOR ARTposi ti on of
preterm infant formulas accordingly. The conposition
of preterminfant fornmula is based 25 primarily on the
conposifretghn drfapigniavebinerggsedihiikients dewandsam order to maintain the
[ er, t S have

{ Farad S U s o ¥Ray Tt I Pt card RS g dval of
aﬂﬁmh'ﬁ@ wstigh infants ABWY s 1000gaeng rromae'hculander&mw bisth wmgHt infants
asyigneLa u ci s
z?\r/m Wgo k/g%Ongé fdk qrzcrr%w gl ng.m a gﬁaﬁe& nu?gqe%SBP Ut”eng storage
pﬁéhﬁ"ﬁ'ﬁéoﬂﬁ‘ﬁﬁﬁtfﬁaﬂﬁ§ Jeyergydiseited. desired. Efforts have
been made to enrich standard infant forrmula in such a
manner _to enrich its nutrition capabilities
par t i cdharArgmptyre frfanteiscnaieply differentefram ghé émmirgant- 1The initial

immaturity and subsequent rapid growth rate of the premature infant necessitates a
higher nutrient intake than the term infant. During the past several years,
nutritionists have made substantial progress regarding the establishment of the
nutrient needs of premature infants and have adjusted the composition of preterm
infant formulas accordingly. The composition of preterm infant formula is based
primarily on the composition of human breast milk as well as on intra-uterine
accretion. Preterm infant formulas have thus been modified to contain appropriately

increased amounts of nutrients, such as protein and fat, as well as minerals, such as
calcium, phosphorus, copper and zinc.

Means for providing adequate nutrition to premature infants has long been
desired. Efforts have been made to enrich standard infant formula in such a manner
. Y

to enrich its nutrition capabilities particularly in the feeding of premature infants.
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T T T T A I I O A
FLEEvErrrerrrrrlr *000002* Nucl eotides are found in
all living cells. Mature human breast m |k contains
thirteen different nucleotides. The five nucl eotides
whi ch appear in the highest concentration are

cyti di ne nonophosphate (CWMP), guanosi ne nonophosphate

GW) , ' . e MP) ... uridi ne , :
ronophodSHERE BrfUiRE iESEING bR Wakih R areast mik contains
( 1thrpen Hiiffereniudledtides.heThec Ging miusiestidesc vbichi afeear in the highest

' . n | eot i.de cts_capabl e of
CaaEa BT 8t I P atngERharE: (P hoaiaroTRe) mondphosphate
HowdR); | adenosihe moedphosphiats f(AMP)gmriFmvomymHmeﬁlhag auMP), and
t -sal n eotide.formati on nmay be .

i ng%sééﬁa%gggpfggf’%{gnbﬂF Sr gﬁwg‘gar# ofilg eﬂ'ﬁﬁ?"nf"&mp lgﬁ%\;&lcleOSIdeS,
b_ermlefotide i folyekers anid num}afoﬂ'de iaﬂjﬂ_ﬂlcc:t_fs%a;ﬁblgybfdt@'\tﬂmgﬂg rtosthe Total
m t r certaln.specific conditions. For |

oy i ie b LGy “Fohlen SIS bt BGtets By mfipasis and the
f cxaivaige noethodifoninngeot@vFormaBn nidybeinddégvBte, 0 provi de a
dietary formula that enhances the i Mmune 15 system

and al |l eviates diarrhea. US Patent No. 4,544,559
di scl odefanh fomoulaotford éerenirifarite dhdvenmbeém edrtified Kvifhohucleotides to

i nf [ t ich t.ai AMP , GW, | M
s AP R Y s BRRL B BB b ndlionkos.
4,994, 442 and 5, 086, 500 di scl ose the addition of

I ' d tid i.nf.ant f havi .
msne e ol AN S ek o S B
r e@MHbU&erMiélahdfGMH’I&; p%idlﬁwl\ﬂi\et%rry fdrhngllaatﬁdih éﬂimlcgé tl}e immune
n inf.ant formula to rese e the m o]
WDUSSI%%% érgoe ?lleé/%é segl%rf'rim

er's o 5% ants has not been disclosed. It
is postul ated that nucl eotides obtained fromthe diet

ovor ans Parert o, 184k 380 BSEleBESh hiBRlod paebrdpiapiged mil for
prinfapt inonrisifmeydtwhiett worthinenAldRd CMRY SMMNIRIF and UMP at specific
ng\lfeefé)ti des may al so provide benefits relating to

bi 0 [

ogi cal effects, 30 including increasing benefici al
gut mcroflora, inproving |ipid netabolism and

enhanci ;g gfIR Nlok Y,96£442 and 5,086,500 disclose the addition of nucleosides
and nucleotides to infant formulas having enhanced physiological properties and
which closely resemble mother's milk.

However, the addition of nucleotides to infant formula to resemble the milk of
mother's of preterm infants has not been disclosed. It is postulated that nucleotides
obtained from the diet may be essential to the preterm infant playing an important
role in cell growth, energy transfer, and promotion of gut maturation and
development. Nucleotides may also provide benefits relating to biological effects,
including increasing beneficial gut microflora, improving lipid metabolism and
enhancing immunity.
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SUMVARY OF THE | NVENTI ON The present invention is
directed to an infant fornula conposition conprising
a total nucleotide concentration simlar to that of
the breast mlk of nothers of 5 preterminfants. The
present infant fornula conpositions conprise 3.2 ng/L
to 15.4 ng/L of CW; 1.8 ng/L to 11.0 ng/L of UMP;, 1.8

/L to 8.0 ng/L of g(Gh mg/ L of | MP;
ggd 2.2 ny/ Ln?o 13. g%ﬁﬁggo': WEHMR%L% DESCRI PTI ON
OF THE I NVENTION 10 The present infant fornula :
PR YR g 590 e SR HEBLL R Bl
m§ fotalnoucientide mé@ra,iibhysmrﬁlas torghat ofotha4bréastyilk o‘f5mothers of
f STy B RE s, b8 ErereRt MGG AEY SbuoSliss PBerSs ol to 154
3.nzg/hg:/fLCMB 18. mghaioL11.@medg/erafbliyP4 138 g/l tot @?ﬂrﬂ:glgoofb()BMP 0.1
KR 158 B e A E8 o f P el VP oy 10 .
mg/ L, and nost preferably 3.0 ng/L to 5.5 ng/L; c¢)

o 1.8 0L derk o BER AP ¢ °

| MP: 01rTg/Lt022rTg/L preferablyOerg/Lto .7
ng/ L,

ferab
o) o Prgbenty iBAC BrRClY Corfotons o hai y 259ty nucieotide
t woBcéntraljbh of uldng/ints U3 YA phdfyrablyl 2WMig/lt © F7.6 mgllL and most

F&e a-m/e}]fP %lqil_got#%ant formul as may be additi onal

nutritionally beneficial
i ngredi ents recognlzed in the art, such as

I te ar achi doni¢c acid
pol VSR BER A b Shopsfits sahios Ao oney hucotdes
alirs thecatediamoahts: vi t ani ns and m neral s essential in

the diet of the preterminfant. These vitam ns and
m nerals should be present in nutritionally

si gni f i cainCMAoaansg/L to 35 Exagh| prefevhbly 412afiM3o aNG mg/L; and
m neral s w?r\o%pp@é{'al'ﬁy S%d ﬁ_too7 ]} he/Lpr esent i nfant
b) UMP: 1.8 mg/L to 11.0 mg/L, preferably 2.4 mg/L to 8.3 mg/L, and
most preferably 3.0 mg/L to 5.5 mg/L;
c) GMP: 1.8 mg/L to 8.0 mg/L, preferably 2.4 mg/L to 6.0 mg/L, and most
preferably 3.0 mg/L to 4.0 mg/L;
d) IMP: 0.1 mg/L to 2.2 mg/L, preferably 0.1 mg/L to 1.7 mg/L, and most
preferably 0.1 mg/L to 1.1 mg/L; and
e) AMP: 2.5 mg/L to 13.2 mg/L, preferably 3.3 mg/L to 9.9 mg/L, and
most preferably 4.1 mg/L to 6.6 mg/L.

The present infant formulas may be additionally formulated with other
nutritionally beneficial ingredients recognized in the art, such as polyunsaturated fatty
acids, (e.g. arachidonic acid and docosahexaenoic acid). The present formulas may
also contain all vitamins and minerals essential in the diet of the preterm infant.

These vitamins and minerais should be present in nutritionally significant amounts.
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formul a conpositions include vitamn A vitamn B
conplex, vitamin C, vitamn D, vitamn E, vitamn K,
cal cium magnesi um sodi um potassium phosphorous,
copper, zinc, chloride, iodine, selenium iron,
niacin, folic acid, pantothenic acid, biotin, 5
chol i ne, inositol and manganese. The infant fornul a

c i L > i o ' t her

SRR S uBfind PPEATEs MLE o DT 1 15 prosnt
i ripram4a Somhositonsandude oitdmin At aitarined oonmwxutvmmin, C, vitamin D,
s r etic f -.
oSl 3, aBRSAN, Qont DEBEb b, b Sers, commer,
nmurtcodzgiqnﬂe,nuodgﬂeuw@;u@ouvmemabmgwlacmar paietsthefic acid, biotin,
fr&sﬁa&%sﬁ@gn&mangghéagm'k m Ik whey, soy protein,

rice protein, prot ydrol ysates and | actoferrin.
The present |nf ant forrrul as, which are parti cularly

suited r d retermor |ow birth we
i nf ant , T gon"?%ﬁn%oﬂﬁg P magi'P%’%s 1%V BF s PEESERY 'nvﬁnﬂ?'bdg@y further
nidorprisé maxromstends tmrefelamtm rtﬁarmeterrﬂihmﬂ Suehl Ss 3<Ea$oten0|ds
q di e | eve nucl eqti de
i oG SLE R, bl i, SEE )y Pt bt siiaheds Tetheparmitc aci,
lpm@hlm\ qhametnglyctemdaral lastoea,ynhmodelx’;rmhglulﬁwdnbgnn% ollgosacchandes
Iqu S y 0 to fee lquld or as
cc?ﬂcter% tmﬁ% tEglﬁaPGw reqﬁ(i ﬁ@ W9t 598N PR q?'ﬂ ngeprotem protein
prhiydrolysetet @pdiactpferrior in a powder formrequiring
reconstitution with water prior to use. The present

infant fornmula nmay be prepared by bl endi ng appropriate
quant i tThespre$enAhaf3anprfmelas oﬂnﬂent'ef phricuiaty s&hec!m@dfeedmg the

e B 5y URAF TS, B, g i rt i

meef endthers of rreetbire infsoltst ofieddecievelsn anel goité tdif%ent than the levels of

S‘hfuf:liesf'ic?egtfm?rﬁ ig%vérggstamjl{ Motﬁgr%l Egt lraﬁ%%gf]st s may then

approxi mat el'y grams/l1iter
be added to the m xture prior to a hi gh

tenper giun ‘?és%'ﬂf)fn?arft 'fé@rrl.{féassﬁwgg IbI Za]iﬂeofgl* §p. & liaidp ity as a ready

Approprlate m nera SN
c 40 t8edriinpides ph ateoncemtcitedriquid rmuetngnﬂumsswmater prior to feeding,

hy e PX béley nate. f.errous

sul i g Zc?rﬁt%msrgﬁﬁ #ﬁ éﬂl aﬁtlﬂﬁ?’bwﬁ?;\‘”f“&& p”?ﬁ)tﬁb'é?

sul fat e, potassiumiodide, sodiumselenite, etc.. The

m Xt ur gpks genized and. cooled., Heat-1abile _

vi t ani ns aﬁﬁggnﬂc&g%t ﬁ”e'@fas rﬁ%}' t}ehQF?pﬁéedad’deﬁ?'el”g'”Qh@ppmp”ate

miaxaniities of Whey m’biejruc%destraﬂeemtl'sstmmw ehilk cldctobé hvegetable oils and

0400 MBS ih YebrliddiBlyated!

concentrati on ofI liélaa {eg zikbgfﬁ’abﬁéothgﬁ%l TRigfds a5 plended

afiegether 95 quandities p@f cnemt toeprovide a final concentration of approximately 240
grams/liter. Mineral salts may then be added to the mixture prior to a high
temperature/short time pasteurization step. Appropriate mineral salts include
calcium chloride, calcium phosphate, sodium citrate, potassium hydroxide,
potassium bicarbonate, ferrous sulfate, zinc sulfate, sodium chioride, copper sulfate,
potassium iodide, sodium selenite, etc.. The mixture is then homogenized and
cooled. Heat-labile vitamins and micronutrients may then be added to the mixture.

The mixture is then standardized with deionized water to a final total solids
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whi ch is equivalent to about 820 kcal per liter. The
formula may be sterilized using a conventiona

ul trahi gh tenperature process, and then aseptically
filled into appropriate packaging. Alternatively, the
formula may be filled into glass jars and 5 then
retort sterilized. It would be recogni zed by one

S Kﬂoh!:&ﬂlrah&'\ bP8pAdT 1 tafuf§60 KRG Vﬁ%e{é%béyd dl?%ﬁ 18R grams per litre,

manuf acture and sterilization can
prdpclt s enuivalent tpha@op’r 82(kkgal perf ldert THediorralila majtte sterilized using a

Pr&nedHtiondlf 3@1“ ahggﬂlr ng}I:geFE?LYr &: ke %ﬁdg %eﬂdl ?aﬁsepﬁﬁllw filed  into

concentrate reqU|r|n
arfPREpaRtevRAckaGIng f Admrmtlvply; tine foondéilegday ge tfitledinto glass jars and

'riﬂéWFe’(ortéjHﬁﬂzE&r more such an infant fornmula may be
dehydr at such as in a spray dryer, to create a

stable infant fornula powder that offers advantages of

stabi li I a; [ sai,d powder

Fequi r i nio@8 e FEEAURRS 1 ol GRS et Hag gretnocs of
t onanufagtifrarand steril@xdvPLaisbe Msadibreth ;#kesé:rﬁﬁbh vfahe present infant
c e ot al _nucl eqti de .
caBa. e BresEhEnRLD forklbe iRk Blp e B p5,a poncenpred iuio
nLRf‘DM fedwigsing rdiltithen wrtreaetequall \Aolumé bewsited pfisragfeadinietoSan infant.
pr ospect | geu%gﬁ%%t 8}m'mzl€ agpb %%’?[?gﬁfy %ﬁ?)}‘ 4 8R7ay dryer, to
noréRle s2 ptane detantifoimyangriveter ahatv offene agvaa.ﬁ@fs bh&ﬁablhty and
or, - usion . .criterja for )
e E bbb el B aadiing SR estgr i p feecing
wde @nirdanto 40 years of age; parity |less than 5;

| actati ng; and between 4-18 days post partumon the
schedul-ed day of collection. The study included

not hers whose i nfants wer eEXAMPLES ween 26- 32 weeks
gestational age, who were appropriate for gestational

age and who wei ghed I ess than 1800 grans at birth. 30

Sanmpl es of preterm human rrielxlanméq anal yzed for free
s and f,ree nucl eosjdes after incubati

nucl oeqgs
ni e h e, w3 esnphiEa 48 SeRRaine: be datebnysieqtide oncentration and
nuisd earsediestiont csfemd.tnbealenudeaﬁddsrmahaaréasf Rk @ERIMeY I mothers

moponeri c nucl -
o Cr)newBorn prema ure infants. 5I'he study was a prospective, non-randomized open

~study. Twenty seven mothers provided mik samples of volume greater than or
equal to 20 ml.

The inclusion criteria for the study were as follows: outpatient, heélthy
women who were 18 to 40 years of age; parity less than 5; lactating; and between
4-18 days post partum on the scheduled day of coliection. Thé study included
mothers whose infants were born between 26-32 weeks gestational age, who were

appropriate for gestational age and who weighed less than 1800 grams at birth.

Samples of preterm human milk were analyzed for free nucloeosides and
free nucleosides after incubation with alkaline phosphatase. The increase in free

nucleosides after the enzyme treatment represents the monomeric nucleotide



content on a nolar basis. The concentrations in Table
1 bel ow are expressed as equival ent nonophosphat es.
The results of this analysis are set forth in Table 1:
5 Table 1 Range (ng/L) Mean (ng/L) CMP 0.46-14.48 5.3
UW 0.29-6.65 3.0 GW 0.87-10.16 4.8 |IM 0.00-1.35
0.1 AMP 1.82-8.55 4.1 Total nononeric nucl eotide

3.cbhtehl 0D AibIR f
o b o f%ar@ngﬁlngh]@ gggcgee{ﬁtlfﬁg?ﬁﬂbjtﬁeq tﬁtkﬁw are expressed as

presen[
4%Uae“t)i’l988€ff‘?58ha‘l§ﬁtch of ready-to-feed Ilqw d
infant formula m xture was manufactured in the

fol I owi manner. 15 A fat bl end was prepared by
conbi ni W "g8ults af ghiganalysiapes st fardeingTableokl aan) 36.1 L
of a high-oleic sunflower oil or safflower oil, 8.94 L

of soybean oil, 24.7 kg of nedium chain
triglycerides, 1.36 kg of so?ableduhu n,

oi | containing 38% of Tts IdllyR'\%;.’gle;ﬁ@@ 5'\7' ehi-deni€
ek

acid (ARASCO  Martek, Col unbia rQf:?l-)an
oi | cont%MFfl ng 38%of its fatty alAfls14si 53
’)f\ MNMart ole n| Il

docosal PHASES, e
P?ﬁ, %’(w tam3rp A

mor ¢ acid \u > v v

MD). T at-sol uble vitam ns,
pal it 3 anm 87 D10.16
E—{dl—alpha-toc

t@MP beta car ot ene, Vit
(ChOl eqg Heam—E {
Re)t-Fer o

2.47 kg of an

pher ol
P

t heR-1

ICIUI),

acetatg) and vitamn K (phytonadp

di spers
liquid

&MPn the fat blend. 25

A OLL. nowdar ad Qll

~ 61/ B

immlk suff

o1

eated

icient to

provid

arépialll{ﬂo'?ﬂ?ln‘?ﬂcdf@eﬁr%as ag

ded44 o4hdPm

dei ohi-2ed

water in a conpounding tank to which had beem added
3620 g of sodiumcitrate and 1590 g potassi um

Example 2
An example of the present infant formula is set forth below.

A typical 4,000 L production batch of ready-to-feed liquid infant formula
mixture was manufactured in the following manner.

A fat blend was prepared by combining 86.5 kg of Betapol (Loders Croklaan)
36.1 L of a high-oleic sunflower oil or safflower oil, 8.94 L of soybean oil, 24.7 kg of
medium chain triglycerides, 1.36 kg of soy lecithin, 2.47 kg of an oil containing 38%
of its fatty acids as arachidonic acid (ARASCO, Martek, Columbia, MD) and 1.65 kg

of an oil containing 38% of its fatty acids as docosahexaenoic acid (DHASCO,
Martek, Columbia, MD). |

The fat-soluble vitamins, vitamin A (vitamin A palmitate), beta-carotene,
vitamin D (cholecalciferol), vitamin E (di-alpha-tocopherol acetate) and vitamin K
(phytonadione) were then dispersed in the fat blend.
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bi carbonate di ssolved in hot water. The fat blend was
nmetered into the conpounding 5 tank. The major dry

i ngredi ents, |actose, whey protein concentrate and

mal todextrin, were added through a powder funnel

eductor. The anount of added whey protein concentrate
varied according to its protein content a[|1_d was

suffi ci k f ur,i. ne

9 vas JFS‘SS‘@Q%?L‘E%%“@g'tde%"ﬁnfa‘f%%‘ BilegreB i i St to
c RHPYER At kg of prateinTras adsed dewagm meimizat svaterie a compoundmg tank
ditgs d p e ot

Ao ER AL AP EARES 8900 BrobdileR A v ™80 T Botassium
adtieatbonstie disaplve mhq,t)waéﬁph'ﬁneefat B2AO wgis moetbredunto the compounding
c [ ot a

Py gmaiby 49 GRS, BRIORE ey Db i BFS s attodextin,
i OWRT Geadd?‘Q tgroggbfa rovideyofnried Ledad:ter iThe daramﬁrﬂs:é ad35c9 whey protem
of f

e MBI AT 5B G0 B Ty v o4
sd¥i O pseleini Tauringi 1281 ag ewas dissblvedi mmmﬂ vatdroand @ddé@ to the

lﬁ?"mﬁh% 88, The Rigiro 8 e i ghivefoc dapdised soparately in
4196 Jeaierz ead i addad t taothe t cagepduoding etahiz atith mter%&QOagltaﬁbrﬁl calcium
' rbth&efté”éﬁZ(?E?aQ%ldﬂm &%Qldes'191¢§106%qe onr%eS S%g% potassium

honogeni ze m xture was' t he
usl'lyﬁ@?XHjep%@ g; fegaus exligharigarg; pﬁ&sé«umnmbe m‘sgh;e a 1% triturate in

M Xdteded 33@? GAdY, E%%TOTL@BD B?‘me Vi Vﬁ? dsrg% é# aag ggﬁscigtlon of copper

appropri at € anount el onl ze

r éliateandiio2ag bf @ 08B60diuh seteditalritatiateLinipotassinh bistbonate.
batch was m xed. A sanple was taken for analysis of

total solids and pH The quantity of water required

for fi ndie rdixiuie was heatedta o6 E’De@heldﬁiopw sécwhddfand then cooled to

t r s used to ute the nucl eoti des
fgg V\glt)dé?fﬂsol ¥ é%v S}I{ﬁ?ﬁ ﬁ%mo%%ﬁﬁdl Inga yorstagrinemegerizer, at 2500
t Ipsigninxthe Tiret stagel and 5@ psig lire el SlRBNUBIREITRS %?ﬁ%aer‘nﬂed mixture
to the m x: cytidine

rm wat er
%%B?%‘f"g{éd%lﬂg%g“s'%ﬁ@?l hrat SXChaﬁﬁWophosphat e,
27 9 g; uridine 5 nonophosphate, disodiumsalt, 29.7
g; inosine 5 nmonophosphate, disodiumsalt, 5. 43 g;
and gudh&8MRie of thﬁ)ﬁ@ﬁh‘@swﬁaté@alyae@ddn fath pBOarshltatal solids. An

2%p6r<:£ﬂarlat‘éi5lérﬂburﬂ%fLb*é'lcﬁ'nié'dt\ﬁé’ﬂef‘ﬁlag\’ed'd@egI ﬁ%srgaglﬁe% {08T 809 of

wer e added
N.t%fa{‘? WB?H ged thedwptch wasamixedd pampletwasrialian forandysis of total solids

ThihapHEeThe auantlty of water required for final dilution was calculated. A portion of
this dilution water was used to dilute the nucleotides and water-soluble vitamins
- before their addition to the mix. The following nucleotides were dissolved in warm
water and added to the mix: cytidine 5 monophosphate, 31.7 g; adenosine 5'
monophosphate, 27.9 g; uridine 5’ monophosphate, disodium salt, 29.7 g inosine 5'

monophosphate, disodium salt, 5.43 g; and guanosine 5' monophosphate, disodium
salt, 22.4 g.

Water-soluble vitamins were dissolved in warm water and were added to the
mix as follows: Nicotinamide, 109 g; calcium pantothenate, 42.3 g; Thiamine

-7
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hydrochl oride, 8.98 g; Riboflavin, 3.55 g; Pyrodoxine
hydrochloride, 5.8 g; Folic acid, 2.51 g; D Biotin,
0.113 g; Cyanocobolanmin, 7.24 g and nyo-inositol, 104
g, were dissolved in water and added to the miX.
Ascorbic acid, 1180 g, was dissolved in warm water
and 535 g of potassium bicarbonate were added slowy

t §g§%2?26§ éﬁ% Iagﬁé\cxgé;«ﬁr? de$§ yrgd?ﬂﬁlﬁ%ber%m&%d& 5.8,q; Folic acid,

B'Oﬁnmﬁé1al$&MW@§PDQ‘ﬁmr f2feg endanyb-ndsital, 1@ g, were
t RissBivied il ReatdR and\addedid t?lteer%xf Asc ?r%gbgﬁ@ {.l@ %T\Dgs Hls¥olved in

was standardi zed to total sollids

| Y3 8 WEIRRRARG, SR d 0 pafesEiHM: biearbenate merd addrgesivwiyito oaytralize the
t hecoibic s Themaes 5§£rbajt@ ﬁ@l@ﬁér‘pwgg ﬂwe‘?ﬁtae({d'eki It Bl rln,x Citric acid,
through a Stork UHT (ult erature) ase
priOEes¥angissalyed @nW@rﬁuwmer ead alddecbtmme k. Q1hasmlx Mmassagitated for:
THe® Bina&s. TAE miveas s?é?\@?ror ﬁtd%ttotglts‘]?)a&é bE&bhut ?2?9 per |jtre.
Barriquand rotary steriliser I'ngredien
this formula were as follows: Ingredients Units /%OO
?ar(a ég?‘ﬁf&}e hoEr"soéﬁérnthg I%LIQI %Pﬁiﬂigelﬁ%h %gg é\ﬁ Romogemzed
Eﬁ@?Wﬂ@@éﬂ”'SQd ﬂUQUghﬁl ﬁéﬂ’ﬁ( M‘ﬂ'lmggalmgﬁ t?/mlti)erﬁﬁlref Pgtlsa?Ti::o;prgcess|ng

itamn

9. %@S‘va’f{"?}%‘]’ﬂ%‘é‘i\{ﬁﬁg"‘f%g&éﬁ Vitamn B2 ncg 200 244
30 Vitamn B6 ncg 72 88 Vitamn 812 ncg 0.3 0.37

Niaci n T@@@as@}@rs%’é}e &%@%ﬁ té@lz g‘éﬁl 4§r}é_’ ?Pt?r_yéteriliser.

Pant ot henic Acid

The ingredients of this formula were as follows:

Ingredients Units /100 ml /100 kcal
Protein g 2.0 244
Fat g 4.4 5.37
Carbohydrate g 8.6 10.5
Linoleic Acid mg 550 671
Energy kcal 82 100
Vitamin A mcg ‘90 110
Vitamin D3 mcg 1.5 1.8
Vitamin E mg 1.2 1.5
Vitamin K1 mcg 8 9.76 -
Vitamin B1 mcg 120 146
Vitamin B2 mcg 200 244
Vitamin B6 mcg 72 88
Vitamin B12 mcg 0.3 0.37
Niacin (NE) mcg 820 1000
Folic Acid mcg 48 59
Pantothenic Acid mcg 450 549
Biotin mcg 24 2.9
Vitamin C mg 11 - 134



Vitamn Cng 11 13.4 -8 Calciumng 80 97.6

Phosphorus ng 42.5 51.8 Magnesiumng 8 9.76 Iron ny
0.8 0.98 5 Zinc ng 0.8 0.98 Manganese ntg 10 12. 20
Copper ntg 82.5 101 lodide ncg 10 12.2 Sodium ng 35
42.7 10 Potassiumng 85 104 Chloride ng 60 73.2
Choline ng 15 18.3 Inositol ng 4.5 5.49 15 Tauri ne ny
4.8 5. L i§lYR ng 0.7 Orﬁg UW ng 0.5, 0.6 QW 0.4

0.5 20 ABpERL. 1 0. 1200 AVP g 0,870, 7 Exandlt 3 The

fol | ow t for acccordingyto the ssent
i nvent II\'ﬂSgrﬂééLfi‘ﬁ‘ZS pre ed accordi to the cess
5 describgg.in Exarrpl e I ngredi ents, Units / 8rr1 / 100
kcal ngsg Fat g 1 3 5.20 0
Car bohy, pg% 8. 62 1 5 Li nol e|8c2.50\0| d ng §1 677
Ener gy k&gt 81.3 100 mcg 10 12 2
Sodlum mg 35 427
10 Potassium mg 85 104
Chloride mg 60 73.2
Choline mg 15 18.3
Inositol mg 45 5.49
15 Taurine mg 4.8 5.9
CMP mg 0.7 0.9
UMP mg 0.5 0.6
GMP mg 0.4 0.5
20 IMP mg 0.1 0.12
AMP mg 0.6 0.7
Example 3

The following infant formula acccording to the present invention was
25 prepared according to the process described in Example 2.

Ingredients Units /100 ml /100 kcal
Protein g 2.20 2.70
Fat g 4.23 5.20
30 Carbohydrate g 8.62 10.6
Linoleic Acid mg 550 677
Energy kcal 81.3 100
Vitamin A mcg 224 275
35 Vitamin D3 mcg 3.48 4.28
Vitamin E mg 4.09 5.03
Vitamin K1 mcg 6.1 7.5
Vitamin B1 mcg 142 175
Vitamin B2 mcg 203 250
40 Vitamin B6 mcg 122 150
Vitamin B12 mcg 0.33 0.41
Niacin (NE) mcg 2353 2870
Folic Acid mcg 40.6 50.0
Pantothenic Acid mcg 1016 1250
45 Biotin mcg 3.25 4.00
Vitamin C mg 14.6 18.0



Vitamn A ncg 224 275 35 Vitamin D3 ntg 3.48 4. 28
Vitamn Eng 4.09 5.03 Vitamn KL ntcg 6.1 7.5

Vitam n 131 ncg 142 175 Vitamn B2 ncg 203 250 40
Vitam n B6 ntg 122 150 Vitanmin B12 ncg 0.33 0.41
Niacin (NE) ncg 2353 2870 Folic Acid ncg 40.6 50.0
Pant ot heni ¢ Acid ncg 1016 1250 45 Biotin ncg 3.25 4.00
Vitamin Cng 14.6 18.0 -9 Calciumng 102. 125
Phosphogalsiufg 61 75.0 yagne& um ngo8.1 10:0 5 Iron ngy
0. 81 1.BKbsphbras ngoagl,loo l\/anggese ncg g

Copper m& 39,1"7112 | odj;ge ntg 24 3940 10 Sod
40. 6 5Qr&,§h Pot assi um r;g§81 100 ride ny gz 90 0

Sel eni umhetg 1. 71 2. 10mgChoI i ne ngs 3.0 16. 0,
| nosi t Qlfaghndfe 08 37. Qg Taurine ng44.80 5.9

0.7 0. Scopper mcg 91 112
lodide mcg 24 30.0
Sodium mg 40.6 50.0
Potassium mg 81 100
Chioride mg 73.2 90.0
Selenium mcg 1.71 2.10
Choline mg 13.0 16.0
Inositol mg 30.08 37.00
Taurine mg 4.80 5.90
CMP mg 0.7 0.9
UMP mg 0.5 0.6
GMP mg 0.4 0.5
IMP mg 0.1 0.12
AMP mg 0.6 0.7

The present invention may be embodied in other specific forms without
departing from the spirit and essential attributes thereof and accordingly, reference
should be made to the appended claims, rather than to the foregoing specification,
as indicating the scope of the invention.
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UMW nmg 0.5 0.6 20 GW ng 0.4 0.5 IMP ng 0.1 0.12 AW
mg 0.6 0.7 25 The present invention nmay be enbodied in
ot her specific forns without departing fromthe
spirit and essential attributes thereof and
accordingly, reference should be made to the appended
clains, rather than to the foregoing specification,
aﬁWHﬂf“l§é%hﬂ\ﬁEbrl‘§ scope of the invention. -10 WHAT IS
i nfant fornula conposition
conprising 3.2 ng/L to 15.4 ng/L of CWP; 1.8 ng/L to

oL 182 2" né*P@n ool BRplisfl G2 Toorh 1o mor o
of CMR/PL.8 mg/tl'tceﬂ fAfregit of &) &8coghds Bl mglLoéf GME; M1Img/L to 2.2

I8 : f CMP;, 2.4 ng/L to
g TuoIL of WF%BM?H&O@%;‘?@L@? 6‘*“&'8/ L of @ 0.1
ng/L to 1.7 nmg/L of IMP; and 3.3 rrg/Lto 9.9 rrg/L of
corpri & ng 278 AT Rl bR RBR G *borfpig £2 mon. o
t5 8.6l ?ﬁCMJP’M 43ng§YLrtg/8L3 trag/U cOUME,: I24omg(E;\/tLa 6?n§l\//lggi GMP; 0.1

0 :
13n§z.LJ(°Anqr'gir#9/E {N}E i‘?}%&o& t|'{9§/Lh g a total
nucl eoti de concentratlon of 9.3 rTg/L to 49.8 ng/L. 5.
havi

T et R TR AR ARl of LT BRI 8 3 mon 10 7.7

total nucl eot’t conce
myhg/L o2 CMP; 3Thengilnfoah b mMigik mfILH\/II%,dh@mg/lt tco.0ahg/t lcAIGIFS 0.1 mg/L

r Qb e iee A T3hEdo 6O PERRA T o m i nrants

conprising feeding said |nfant a 25 nutritionally

suffi CI4e nt 1%@\4\%& ?ormtuFa cé) ggl{ioﬂc Rév'?i%‘d 8 153IR3Ge 'c}tlldg rEzoncentratlon

claim1.
of 9.3 mg/L to 49.8 mg/L.

5. The infant formula composition of claim 4 having a total nucleotide
concentration of 12.4 mg/L to 37.4 mg/L.

6. The infant formula composition of claim 5 having a total nucleotide
concentration of 15.5 mg/L to 24.9 mg/L. '

7. A method of feeding preterm infants comprising feeding said infant a
nutritionally sufficient amount of the infant formula composition of claim 1.
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