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conpositions which contain nucleotides. Mre
specifically, the present invention relates to preterm
or lowbirth weight infant fornula containing

nucl eotides at levels suitable for feeding preterm
infants. 10 DESCRI PTION OF THE PRI OR ART Preterm

i - ¢ ne NEARF ECEOOA Rt A B Mo BPES. 0,

tissue. In pediatric care facilities, the survival of

15 low birth wei ght infan > ] ) and in
particul ar, very IowFHT-"'?q h%vé'%wvﬁmﬁgg{gs (VLBW <
1000g) has increased. However, the endogenous nutrient

storag capabilities of these infants is severely
i ni t edine PReSCprBYRIIAR & diferieAito r@amé@rgm'a/cwmsémﬁwhwh contain

f hadRdtkaes ! Mdtk ispbafidally, TRE drédent fvenish FdETRd W FeYerﬁ‘an& low birth
subsequent rapid growh rate of the premat ure i nf ant

nWEWSS nfaptdermula rﬁoat%vn@h rglectiges |9rt|t'%‘{€4§ syitabla fRs feeding preterm
i mfapé.. During the past several years, nutritionists

have made substanti al progress regarding the

establi shnent of the nutrient needs of prenmature

infants and have HSEHIPHION'OFCTHPPRIGRART! Preterm
infant fornulas accordingly. The conposition of

preterminfant fornula is based 25 primarily on the

CONMPOS ptdi&ih fraMy MRRe Bh@asdedMliMerRSdeMArldsaR &8er to maintain the
intra-uterine accretion. Preterminfant fornulas have

t FRl eribrifergayaionsaent Of Bt tissHeapppefiatiiacare faciitnsy theseuvival of
AR waigh? h‘ﬁéﬂt@ (EﬁN >31’660 %m%ﬁh%d&lﬁf%r& %‘W blﬁﬁ V\)é?h infants

as m nerals such cal CI um p 0s orus
2(MBW3s M09 hasr 'WQ?\?P@l ngjloMgEefu ahe mﬁqgen@@n nutment storage

PESTERIIHES of (RESInFarldR sboLBIyiRMRBy. desired. Efforts have
been nade to enrich standard infant fornmula in such a

manner to enrich its nutrition capabilities

partic -1
e ool ST ITRICRIE BTG i Bedr b o i

f BumAalurity and subsoqurit cid growinrae of mpriemstwadnfani neeessitates a
CRigh& Matrient 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.



thirteen different nucl eotides. The five nucl eoti des
whi ch appear in the highest concentration are
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(GwWP), adenosi ne nonophosphate (AMP), wuridine

nonophosphate (UWP), and 5 inosine nonophosphate

(IMP). Human m |k further conprises nucl eosi des,

nucl eoti de pol ynmers and nucl eoti de adducts capabl e of

cont r i Bucleotiges are fieuntign all liviNgcdeé@t Maguredomagiegst milk contains
r r f n [ :

t PR kot ABp ROeR,  ThE Py HEPEY RRKCHIRE! Sp 3RE nighest
|mn¢éqtu@hcm at® ¢ylifiant nfoopwmsabafbon(CMé’D mouarficeirtes rhenophosphate
b oLt ifi t t - Sl
ORAIPCEHSRE, o 40 85, it BASHERETOP), an
elvasipé e mooSpliespbate KMP)5, 492m8ae 9 milk s ilrihee scamnprisa$ antcleosides,
for c [ nrovi de
fiBeriba' db pbifoudktaa AT AUCH bRl P uR ot
aNdclathidemel dSNB). aHloWemr I0ShPgtretetm Ngfantd 48 4ys Sgnthesis and the

d S e m | k fo
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and UVMP at specific levels. 20 US Patent Nos.

4,994, %%ﬁt%‘#mﬁl&g%r qglgn thgﬁ oﬁSvet ?}%e?dfgmﬂeg ”w‘ﬂI nucleotldes fo
nucle03| cl éotides mul S HaY ng
esmm#atemqﬂlrgr@rmlkaglddaltrepirwkam$mlﬁar¢dnd|msch cl osel y
resenble nother's mlk. 25 However, the addition of

nucl eotides to infant fornula to resenble the mlk of

not her Fer efanietlés Raienf bot $49289Ndisclbessrardinfot fsmdla dontaining
[

PN AR, A PR AL i R i i Bk thé hmmne
[ aymemanﬂ alledtes diarrbed.l growt h, energy transfer, and
pronotion of gut maturation and devel opnent.

Nucl eotides may al so provide benefits relating to

bi ol oglSaPatentf Me t455443159 disdlasstis regnuatentida ennicheodnmianided| milk for
g aar{rq]cﬁcgjgls%nﬁ%ﬁt’ be}(}.ﬁr(g%&% %{5@54?8@%3%@#' W?’agn% UMP at specific
P@Vél@SZOOS/ 031875 SUMVARY OF THE | NVENTI ON The

present invention is directed to an infant fornul a
conposition conprising a total nucleotide

concentsSaRatemt Nosid|984,44D aht &t 086{500hsdiysedsd addifidn affnucleosides
ma)lgc;] enru%legfldes 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 ftransfer, 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.



5 preterminfants. The present infant fornula
conpositions conprise 3.2 ng/L to 15.4 ng/L of CM;

wa22@4mspesi to 11.0 ng/L of UWP, 1.8 ny/L to 8.0remik2003/031875
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Gw; 0.1 ng/L to 2.2 ng/L of IMP, and 2.5 ng/L to

13.2 ng/L of AWP. DETAI LED DESCRI PTI ON OF THE

I NVENTION 10 The present infant fornula conpositions

have a total nucleotide concentration of 9.3 ng/L to

49.8 ng/ L, preferaBYyMMARY @F/THE NVENTONy/ L and nost
preferably 15.5 ng/L to 24.9 ng/L. 15 The present

i nfant fornmula conpositions conprise the foll ow ng

nucl eoffhd@sesenhinveérdios tisadiezttedriouart mfanhjor@via: cotnsitigh lcomprising

t . ; / 0. 11. -]

s P ol BOECHR AR s gh Br oy BBl grotners of
mgratenoinfeht®) g presemtanfantfiornyuld.cémpysitionsocdBnBisad.2 mg/L to 15.4
a r I . / 3.5 [l )y QVP: )
oty BE TS Fe R ot P o bije e W0 B T ogge: o.1
mogy/L tqp2.8fneg/kbf YRS .aBd 2 ingfloto4l.32 mg/Llof ANIPI MP: 0. 1

mg/L to 2.2 ng/L, preferably 0.1 ng/L to 1.7 ng/L, and

nost 25 preferably 0.1 ng/L to 1.1 ng/L; and e) AMP:

2.5 ng/L to 1DETAIGED DESCGRICTHIN WF3TKE MYVENTIOND. 9

ng/L, and nost preferably 4.1 ng/L to 6.6 ng/L. The
present infant fornulas nay be additionally fornul ated

wi t h offher pr@@nhuinfariti domhlly leempbsitiordl haver edli &R4IS nucleotide

recoagni zed i he ,art uch, as pol,yunsaturated_fatt
PN AR O T e & Wil PP B EmRE AR Pt and mos
aprafgrablfne. omghant24foomgil. as may al so contain all

vitam ns and nminerals essential in the diet of the
preterminfant. These vitamns and mnerals should be

pr esenfThé rpresent infarfadniyta so@pbsitierantonpridenths followdhdMucleotides
200t4h/0 6@1 PCT/ US2003/ 031875 Exanpl es of vitam ns

af FSHEF R ATORFc h may be added to the present infant
formul a conpositions include vitamn A, vitamn B

COMPl %) ERILL oo ol B ot L s anc
copper,  zinost preferaily 5l8.md/0d g mge| eni um iron,
niacin, ol 3k GoPEOE RGN, $rdSlBly 24 S ™o 8.3 mgiL, 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 o 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 minerals should be present in nutritionally significant amounts.

-3-



5 choline, inositol and manganese. The infant formula
conpositions of the present invention may further

W@ 0upi032%61 macronutri ents beneficial to the preP@r/ms2003/031875
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i nfant such as carotenoids, taurine, coconut oil,
sunflower oil, soy oil, native or synthetic fats,

palmtic acid, 10 nediumchain triglycerides, |actose,

mal t odextrin, glucose, bovine oligosaccharides or

f Exemplen soft Yitanmias angkininenal$ kyhich Inaywbe ygdded ytopthet piesent infant
ri i o t |
Tﬁcgﬁgéﬁggcgerﬁé&t éﬁ]{r tds rrﬁ/ ih A V\ﬂé}%ﬁr‘? aB?‘g(Simé‘l % ﬂ{aﬁr (9 vitamin D\
s vitarain H, (v'rtamed@l|oab;|mhenagr@smnetsedrmnop0ﬂawumr phd:spbmogtrtcopper
[ n t n %

mQ{nE, Elgl}pﬁ&’@ ﬁﬁrﬂe g%leﬁ éigifo?rn % Aa'\rr?it f;éllré c%u nltcﬂh%)rg ggar%éi biotin,
qghmleledihb&@r‘errrdrrtahganetsbe I eveI s of nucI eotl des found

in the breast mlk of nothers of terminfants. The

present infant fornulas may be in the formof a

l'i qui dThei infest fasmalar eadposittiist of fteedpresenti thvemtioas naay further
c o L Ol Ut .
COBRBRY ol fobaHg 00 BT WD B e caroanos
r daoinst boamhbnil,v\x'sudﬂowat ®il, poy oil, hativasa. syhithestipr fatse talmitic acid,

isilry CBER oGty e el Afba B ISR RBRRF RfidsBbsharides
mor kfradtiacs dbereofvegemahhrlk onilks vdregt, s2p pateisokiadl grotein, protein
vrh%myg eggngl ﬁ)[? ”czlﬁd wat er . Preferably, t hese

eri as are ed together in quantities
sufficient to provide a f| nal concentration of
ggpggge tp%%’eqn%‘h%an to?@% 8\?1(;[h Menﬁérglﬁulgr"fv %ﬁite‘%ayort#eg&ng the
t erqterrrabmow/lsﬂlmw\terght rréamtasd)réannrmmtenmtessatemels found in breast milk

cS F lrr%érgto? pr%;rgﬁrq %faﬁtgl t'?h eves arepg%l ge ‘gi‘?i-’ﬁ‘:h't (%han %e levels of

ciump ate i um et
hyrdclea(trdd:e foum i theatrasstinoitk diinaethdre wateen ififantsous
sul fate, zinc sulfate, sodiumchloride, copper
sul fate, potassiumiodide, sodiumselenite, etc.. The
m xt ur &he praseehinfenrbgeniasadaybed in thedbel of bidigtid| aitiidras a ready

Vi mcr nut.ri e . then.be added to th .
m!tg %@gqaurafﬁ gs Ne) cergre‘t%dq @q%ré#:raegqfrgrﬁg gru fogevggwetﬁr prror“?o feeding,
der imra pavebenddrer retoiring feqoabtittidravitswhtedsrior-td us¥)

2004/ 032651 PCT/ US2003/ 031875 concentrati on of about

150 to about 160 and preferably about 155 grams per

I i tre, Thehprebents indanti fominalat nay dboptep82@ kgablepding appropriate

na steri | 1 zed ' a .

c et 8Ruh LBl BberErBafbisi Hilkddcog,yopmiane ols and
a@p‘tohﬂl{é ijarhink lie deiotized wpipr. oﬂ?reﬁir@l;pathkﬁeginmjerials are blended
A'térg}%‘r‘gﬁ &Sér%neé Qt?fflcrgntnfg p?ovn@é/ a Tifal éoncerrc{raltrgrr %f g{)gr%)%mately 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,

30 / potassium bicarbonate, ferrous sulfate, zinc sulfate, sodium chloride, 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



5 then retort sterilized. It would be recogni zed by
one skilled in the art that other known nethods of

woreowbzssur e and sterilizati on can be used forPE€TES2003/031875
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preparation of the present infant formnula. The
present infant fornula may al so be produced as a
concentrated |iquid 10 product requiring dilution wth
an equal volume of water prior to feeding to an
| gorgeniratiqruefl amutrd 6@ te @bhutatfl andapteférablynabaun®§s pems per litre,
[ r

Léﬂ |§"Eﬁ$\valew;hg ra@é t éﬁgo Igﬂre? gt fﬁ?{ er];@lla @528% %te?lllzed usmg a

spalwehﬁ@f}ﬁl anltrahigh otemyeratura r prosess: t and;athenp@mtﬁmally fllled into

j, t ' .0 f.eed .

¢ SPAobtd pRECATY. LollbiRet) e Miritia Ry e b BB jars and
c hresuetodsterdizerbt er mi ne the total nucl eoti de
concentration and 20 the concentration of individual
nucl eotides in the breast mlk collected from nothers
of newbovauld be eemmignized by foartskilled irethstartithatvatheaknown methods of
p : oz .
m?nﬁngl%g:{dré( @nd &?é&ﬂl%ngtﬁ% ésggntg(? gg&g r tl’?&% é%ﬁa&aﬁ?ﬁ{b@fﬁh ye%gnt infant
offormeitau aThet mesehtr?mfanizrﬂrmhle macélss be pradiicee s a cﬁcmcemtr&ted liquid
\Agwi%\%{ﬁnﬁ%d ll?[lé)lrl"!gN Lar gélf’azi"i/blﬁﬂ}te of%%rtpmé)g ﬁé"ﬁe@amg\'f@%n infant.
| &ottbermoge Smmarbmfammeum may bayiehyxdratedpaucﬁwe iara ¢dnay dryer, to
S e c fi The .s

%&%?éj ga%ge\é Wﬁ”g { ?rlgﬁ%e g %rr Eﬁa& {)f\f\éé’éné%h%%gg of gtablllty and
gesermiyoefdfanapet, sattopavetee recarimgopcoratietibowity a\satatpnonml feeding
a@c?aﬁﬁm?an\f‘ho wei ghed | ess than 1800 grans at birth. 30
Sanpl es of preterm human mi|lk were anal yzed for free
nucl oeosi des and free nucl eosides after incubation
wi th al kal i ne phosphat ase. | parease in free
nucl eosi des after the enzy%%ﬂﬁriégg'nent represents the
nmononeri ¢ nucleotide -5 WD 2004/032651
PCT/ US2003/ 031875 content _on nfl ar basis. The
concentrations in Table 1 Eé?ﬁwlea e expressed as
equi vahesrtndyrwa@mba&mﬂ@d &s det&hRing @b/ kdtsl Ricldditié concentration and

anal ysis are s It ble 1:
rh Xoncentratlon ? in l\gdual nugleotldeseln the breast milk collected from mothers

of newborn, premature infants. The study was a prospective, non-randomized open
study. Twenty seven mothers provided milkk samples of volume greater than or

equal to 20 ml.

The inclusion criteria for the study were as follows: outpatient, healthy
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 collection. The 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



5 Table 1 Range (ng/L) Mean (ng/L) CMP 0.46-14.48 5.3
UWP 0.29-6.65 3.0 GW 0.87-10.16 4.8 | MP 0.00-1.35

W@O204/0396F1 1. 82-8.55 4.1 Total npnoneric nucl eptT/tig82003/031875
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3.44-41.19 17.3 Exanple 2 10 An exanple of the
present infant fornula is set forth below A typical
4,000 L production batch of ready-to-feed liquid
infant fornula mxture was manufactured in the

f GPPIERH Py anmplRE Pasiss Ther eancenteiignswirs Teblephbeldwhare expressed as
cgmbggmﬂ%&og&]a%s_%t apol (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

trigly [ Ii b Rl 2.47 kg of an

oi | cogﬁgirﬁsﬁﬁa o%téﬁ}fa@sﬁegé?éﬁp@ﬁ&?%@egs arachi doni c

acid (ARASCO, Martek, Colunbia, MD) and 1.65 kg of an

oil containing 38%of its fogtamé cids as
docosahexaenoj c acid (DHASCO 20 Martek, Col unbi a,
MD). The fat-soluble vitam ns, | Rangerimg/d) (V Msani(mgA)
pal m t at|)p beta-carotene,—vitani—b

(chol ecalciferol), vitamn E (dI pﬁép'h%‘l-"%%c )pher%l?’
acet at ¢ JMd vitam n K (phyt ohadi.emep.66er ¢ t hego
di Sperf A Ibn +he—fat—blend 25 6 \\MD- 2004/ Q2R2651

C MT CITU. 97 W A LW LU UOoOZ= OO

PCT/ Usz00¥7 031875 An amount of Rédte® 18 qui d skbrm
m |k on Ilmewdered skim m Ik suffi oj.emt 138 pfovi dg144 K

was—addedto-warm-deionized w by | n-a

of proteifp—was—added-to oplzed wat
con‘poungi% tank to which had|bekf added 3620 47of
sodi um| qiotdl aidhoRéc hb88ot@icP Ot aSSpWD - i far bonang 3

di ssol ved—in hot vwater. The fat bhlend was hetered int
t he conpounding 5 tank. The nmajor dry ingredients,

| act ose, whey protein concentrate and mal t odextri n,
wer e added t hrough a powder funnel eductor. The anount
of added whey protein Example 2

Q)

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 (dl-alpha-tocopherol acetate) and vitamin K
(phytonadione) were then dispersed in the fat blend.



concentrate varied according to its protein content
and was sufficient to provide 44 kg of protein.

waaumiosassl 221 g was di ssol ved in hot water andPEruszmos/e31875
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the conpoundi ng tank. The followng mnerals were

di ssol ved or dispersed separately in 10 hot water and

added to the conpounding tank with intensive

agitation: calcium phosphate, 2220 g; cal cium

chl ori &8, amgugef egtiecli g idh Iskim areilk F1pgyydgred abkis itk sufficient to

hyehRie 41@l§g gﬁﬁo%#n TNS% 2Adey SUArfH gelor@?d \5"@/?tep91t Qéé@ﬂgﬂndfng tank

i odi de, Yotriturate
a lo iR shﬂdubeem asided | $20s gl ﬁét@dltﬁg&ltgatafarw 2!59%9 potassium

S%IcﬂFHoﬁQteoélséb‘R}ée% ho%t&@&ﬁe?&dolgndz\%ag Eer@d te Sompgunding

sodiumselenite triturate in aSS|un1 | Cal DOha
ThakniT ke iadonghy ingeedients.tlactoms, m@e:y phatkid doocerBGites ambmdkodextrin,

a%ré Q@(ﬁbocgmatgéi:aé Dowdbr ndfel ddiRtdP ﬂ]é' raﬁmWﬁ? a%%%ﬂed whed/ protein

OnD enl ze two- st age honD eni zer
| ﬁorﬁ%@trﬁter \éﬂnedt@g@rdmdtostsqorptenrgcomentlwdsmsosldﬂserage provide 44

ng ERﬂ R! Zed ,XEM ngﬂdl&%ﬁ%ﬁ?ﬁ'hﬁ? ﬁﬁﬁ‘gl%ed to the

at e heat’ exc
nmegmnpewndizgstaakal ez totiowiog nfirerals Merani&solaedabr disperesd selmarately in

ded
PR3 4 SR S50 LS AR Lo o
babesphates 2R20ed. Calcwm’rphlerldmsﬁmersoﬁm ahlatiges,i §12af, potassnum

shobasslody, Pl 4Rl 7 £ e

t Ifictosgi Baf 9 ohaditsdh solatorusfetina sulfdis; 59& gtdfi@ bl sehtibelescopper
ag&'lféf@taﬁ(ﬁ Fé g#‘gf: a]eO Y;‘yt %Lﬁlﬁ‘ elgrﬁ{eglﬁﬁjrétg ‘?IJI E%Iggsq%r%nipgc%rt%oﬁate

the m x. oW Nng HUCT ot 1 des here
war m vvater and added to the mx: cytidine 5

rmnophqﬁg Iﬂff])t( fire \A?}%s ﬁea%d &99 b ehtgé1 -f%rrzg)n%ggiﬁF) %]r%t \‘%gn arcooled to

27.9 g; ur| nDno phospha
066 iHZPS. ﬁ'he&hlxturmwagmni‘mﬁogen&ba(D{dtaLth%tdg@ hdindb%nﬁer at 2500

d di sodi um__30 sal
209 T T oL e DB DB UREL R he sreval Hpa8cl Poooedsesh micture
wake Ithefhrtfd)owart@ sadded utsmlgtal'kﬂate Me¥t @&hbRgdrons:
Ni cotinam de, 109 g; ci um pant ot henate, 42.3 g;

Thiam ne -7 WO 2004/032651 PCT/ US2003/ 031875
hydr ocl %r‘nﬂ@ of8’th%8m9<tur5'\pé)sf Eﬁéﬂgﬂad % 5f%t YoH %ﬁ@og%'%ﬂds An

hydr ochl orid 5.8 g; Folic aci
oamrep@atem@béle@mmd WRteravgs addiedm@:emdttmachma 80% of

gtoté!l’%ﬁl@tlondérﬁist% ‘16§Qh IfhsRk&Ed. A o‘f}gq%g 3K&n & ariBySis of total solids

Ascorbic_acid , was diss
and pH. The quantlty of water required for final dllutlon 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-



warm wat er and 535 g of potassium bi carbonate were

added slowy to neutralize the 5 ascorbic acid. The
wmewtosdesascor bate sol uti on was then added to PEEURI0R3/031875

Citric acid, 106 g was dissolved in warm wat er and

added to the mx. The mx was agitated for 30

m nutes. The m x was standardi zed to total solids of

about 123 g per litre. Twenty hours after the initial

h&hgenprds, |8@913 gitRikofiavio, RS di diviastoring dardrotiokdiS8 gnBolic acid,
sheyqi b E)eﬁloﬁlhr@ﬁ‘%‘g, b obbiEhid, U 54 3 SHPh Yo anislltol 104 g, were

terrper at ure asep rocessing system an

i fissolyed 'Wa@qraaj@ @c&ed tothe ngjk-aAscorkie eicider!#8Q igewas dissolved in
r %%twﬁéﬁédd s34l of &téssﬁﬁ'ﬁ by cgmgter WeR a8l Slrowlly) % eutralize the
5 The ingredients o orrruavvere as
S | ﬁgwaﬁcmds Thainestral E30omkpte/ Scigiorovds them ededchtoghe ngix. Citric acid,

2.

2148,3 e gy P Bty . P v s o
ASfegnutes. The rrmsww standlardized tcc@tal s6lids.cf abwtﬂ@mgrp@ Iltrg
1.2 1.5 Vitamn KL ntg 8 9.76 Vitamn Bl ncg 120 146

Vitamin B2 ncg 200 244 30 Vitanmin B6 ntg 72 88
Vi t ami AWBDY heys Gafer ghg nitiali barhegehidafiomr e8P Wa9homogenized

10 B PS5 e 5 S QWIS 5 oo Focosns

28psie03meSilledDn UXR00gEBREY 5 Cal ciumng 80 97.6

The glass jars were then retort sterilized in a Barriquand rotary steriliser.

15 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
20 Carbohydrate g 8.6 10.5
Linoleic Acid mg 550 671
Energy kcal 82 100
Vitamin A mcg ‘90 110
25 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
30 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
35 Biotin mcg 24 2.9
Vitamin C mg 11 r 134



Phosphorus ng 42.5 51.8 Magnesiumng 8 9.76 lron ngy
0.8 0.98 5 Zinc ng 0.8 0.98 Manganese ntg 10 12. 20

w@eppes26ecg 82.5 101 lodide ncg 10 12.2 Sodi pon/bsRo8%5031875
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42.7 10 Potassiumng 85 104 Chloride ng 60 73.2
Choline ng 15 18.3 Inositol ng 4.5 5.49 15 Taurine ngy
4.8 5.9 CWng 0.7 0.9 UM ng 0.5 0.6 Gw ng 0.4
0.520 1M ng 0.1 0.12 AW ng 0.6 0.7 Exanple 3 The
f ol | owiGafiumf ant fornida acccordi 8@ to the Pfésent

i nvent iPbASpRsUS 25 prepwr ed accordig to t heShBocess
descri MagnesiuBxanpl e Mg | ngredi ent& Units /280 nl /100
kcal MeBtein g 2.20 Mg70 Fat g ®M823 5.20 B8

Car bohyihcate g 8.62 10196 Linol ei08 Acid ngy B398 677
Ener gy Mepgbngse. 3 100 mggt amin A nbQ 224 27%2.36 Vitanin
D3 ncg®pRer 4.28 Vitaeon E ng 828 5.03 Vilbani n K1

mcg 6. lodides mcg 10 12.2
Sodium mg 35 427
Potassium mg 85 104
Chloride mg 60 73.2
Choline mg 15 18.3
Inositol mg 4.5 5.49
Taurine mg 4.8 5.9
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

Example 3

The following infant formula acccording to the present invention was

prepared according to the process described in Example 2.

Ingredients Units /100 ml 1100 kcal
Protein g 2.20 2.70
Fat g 4.23 5.20
Carbohydrate g 8.62 10.6
Linoleic Acid mg 550 677
Energy kcal 81.3 100
Vitamin A mcg 224 275
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
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
Biotin mcg 3.25 4.00
Vitamin C mg 14.6 18.0



Vitamn 131 ncg 142 175 Vitamn B2 ncg 203 250 40
Vitamn B6 ncg 122 150 Vitamn B12 nctg 0.33 0.41
wOR@aise6§NE) ncg 2353 2870 Folic Acid ncg 40. BCBOS!03/031875
Pant ot henic Acid ntg 1016 1250 45 Biotin ncg 3.25 4.00
Vitamin Cng 14.6 18.0 -9 WD 2004/ 032651
PCT/ US2003/ 031875 Cal cium ng 102. 125 Phosphorus ngy
61 75.0 Magnesiumng 8.1 10.0 5 Iron ng 0.81 1.00
Zi nc m%;o._81 1.00 Manganese ntg 4.1 5.0 Copper ntg
91 112 Calddnde ncg 24MED. 0 10 Sodiddm ng 40. 8250. 0
Pot assiPRSPRP'®L 100 @ oride ng B3.2 90.0 738l eni um
ncg 1. Megpesipm Chol i nédrg 13.0 1680 15 | nosi®.6l
5 30.08 ¥PN00 Taurine mg 4.80 5.90.81CMP ngy 01.800.9 UWP
my 0.54MC% 20 GWP ng O3 0.5

| M8ty 0.1 0.120 AWP ny
5.0

0. 6 0. Manganese mcg 4.1 .
Copper mcg 91 112
lodide mcg 24 30.0
10 Sodium mg 40.6 50.0
Potassium mg 81 100
Chloride mg 73.2 90.0
Selenium mcg 1.71 210
Choline mg 13.0 16.0
15 Inositol mg 30.08 37.00
Taurine mg 4.80 5.90
CMP mg 0.7 0.9
UMP mg 0.5 0.6
20 GMP mg 0.4 0.5
IMP mg 0.1 0.12
AMP mg 0.6 0.7
25 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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25 The present invention may be enbodied in other
specific forms without departing fromthe spirit and
we@s@eafsleal attributes thereof and accordi ngly, PCT/US2003/031875
reference should be made to the appended cl ai s,
rather than to the foregoing specification, as
i ndi cating the scope of the invention. -10 WD
2004/ 032651 PCT/ US2003/ 031875 WHAT IS CLAIMED I S: 1
AMVHAT EnCLABIER IS conposition conprising 3.2 ng/L to
15.4 ng/L of CWP;, 1.8 ng/L to 11.0 ng/L of UMP; 1.8
mg/L to 8.0 ng/L of GW; 0.1 ng/L to 2.2 5 ng/L of
| MP; and 2. Bnrigfeht foomLiz. omppisitionf cobiPising. 3.Zhreg/Lntbardt4 mg/L of

n. ,of 0 si ng /L t
LG AT R R Gor S s ol B § Mgt ehipfr ¥ mb 10 22
5 ngid 60MP; @ndrg/amof t&NB;2 g/l of gMR. to 1.7 ng/ L of | M
and 3.3 ng/L to 9.9 ng/L of AWP. 10 3. The infant
formul a conposition of claim?2, conprising 5.3 ng/L to

7.7 mg/ L off hé:hﬂanﬂfdbm[r@/ torhgostioh ofgélhinoft, Ubﬂﬁprlﬁn@4 2 mg/L to

/ 0, 4. / 1. ny/ to, 1.
4% h q/Lr%y;meo%% /%ﬁs gl R 24 i s b 28 VB 0.1
f enghutoad . Z engliosf IMRyranb @v3 mg/Latot9od alg/InofcAMBL | de
concentration of 93rTg/Lto 49.8 ng/L. 5. The infant
formul a conposition of claim4 having a total

nucl eoBi de Tb@hﬁaﬂtfbmhljla)nombos’l%mﬂmﬂlm 2, @othpriding®/dmg/L to 7.7

20 6. The i ngfant, f.or cQ on | ai

et o CRBL PSaTPd® el on Ogpo o & oppl o S5 81 mon
mig 1.1 ng/L Af miR;reod 1 nigheth 616 maylebeAMPI nf ant s
conprising feeding said infant a 25 nutritionally
sufficient amount of the infant fornula conposition of
15 claim 4. -1An infant formula composition having a total nucleotide concentration

of 9.3 mg/L to 49.8 mg/L.

10

5. The infant formula composition of claim 4 having a total nucleotide
concentration of 12.4 mg/L to 37.4 mg/L.
20
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

25  nutritionally sufficient amount of the infant formula composition of claim 1.
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