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INFANT FORMULA CONTAINING NUCLEOTIDES FIELD OF THE
INVENTION The present invention is directed to infant formula
compositions which contain nucleotides. More specifically, the present
invention relates to preterm or iow birth weight infant formula containing
nucleotides at levels suitable for feeding preterm infants. DESCRIPTION
OF THE PRIOR ART Preterm infants have increased nutrient
demands in order to maintain the rapid early life development of body
tissue. In pediatridNBANTRERRM Ui SONTAINING NIC bEQTIRESHt infants
(LBW > 1000g) and in particular, very low birth weight infants (VLBW <
1000g) has increased, However, the endogenous nutrient storage

capabilities of these infants i5 SR RF, TREFNVENTIONmature infant is

notably different from the term infant. The initial 20immaturity and
subsequ Lr ' rate of the premature infant necessitates a . )
higher niﬂerﬁ%%%glﬁwgﬁﬁsﬁe&r%ﬁn arrt:(%. Buariﬁg%'”é‘“d%s%o Q@?/%ﬁjﬁf’%%?h contain
nUtHEERtidehallorasresiisatinthe proseatinayticing ies tiaksmment ow birth
ofvlagyAuiriRm: 16AAGIST deBIARE EHliRBIES LhERIIYHEN NS, feeding preterm
con}gotsmon of preterm infant formulas accordingly. The composition of

Inrants. . S "
preterm infant formula is based 25 primarily on the composition of human
breast milk as well as on intra-uterine accretion. Preterm infant formulas
have thus been modifieddgé:@mgiﬁéﬁpagpygglgm ﬁaﬁg{i amounts of
nutrients, such as protein and fat, as well as minerals, such as calcium,
phosphorus, copper and zinc. 30Means for providing adequate nutrition to

prematurEr&t&ﬁﬁﬂif@&t}Eﬂﬂ@ﬁﬁ%b@%@ﬁé@dmﬁﬁ@ﬂsJ@MQIJ_Q%G_& BAAS 18 maintain the
e ormula.in such a manner to enrich its nutrition *

c;}rég %Qe@?r?;%% any’ met#eof:e%%ﬂl\:ﬁctggsosf“&epmna?ﬁfjg%%\%ﬁ%? facilities, the survival of
N&@{é_éﬁﬂb‘g%\aéﬁﬁijﬁatm(hBVngww. avidtarpatiowdar bregsiomitivth weight infants
coveR\y thirtegodifferant inprdgetides. dheliue nﬂﬁgegﬁgg(%éﬁ{/l%%" ABPERL storage

in the hi gest ncentration are cytidine monophosphate

gu#t 3&@ eﬁ18ﬁ 64 &I REthe monophosphate (AMP),

uridine monophosphate (UMP), and 5 inosine monophosphate (IMP).

Human milk, f } u i leoti olymers.and I
Cleotite SO Caabe o oS L T REIBaTaL Aol e infi
(TIUBY2 B0 ARet SHgRApRStRRiIthespv iHEaiev Snthesirating inferdsateagesitates a
metbet forunusieotitekiorinatiomeay ke inadeauate,diniaat is8ulasdrl vears,
ter tm{gmg%hﬂggebggg dfeortsiﬁggtwittg{nu%eptides to siénula e mother's milk

and to treat certain speciic conamions, o' - FOT e BN STARUFATESE of the
5, 895800 gRefo s PeaiTiAISt fdianislacd iavsimiiOMey U oAt Ito of preterm
GMBte Revisesadiesanndarmuiadhalis X 14 SEWSErQEHHnﬁféﬁ?Yéma is based

and alleyiates (éip?rrhea. .. US Patent No. 4, S59disclosesa _

nuBIESHHE Shridie PRI %M%fﬁﬁ%uﬁ%‘ﬁw@nt%iﬁ cBhtdIRg-uterine
ANECTENR, BeterMFfariddomathspectiosdeals. rA0dified WS BatantdYpropriately
4%ﬁfﬁeﬁ%@@%&:ﬁ@&%ﬂbﬁ%ﬁ%&ﬂ%@‘%%8ﬂm %ﬁ?%‘? %%'.qgelsl‘l aag%inerals, such as

nucleotides to infant formulas having enhanced physiological properties

arfR FHEN R1BSRRPFES e FRBREFASIB &S milk. 25However, the addition of
nucleotides to infant formula to resemble the milk of mother's of preterm

infants has.n i ed. It is postulated that nucleotides obtaine

from the ?ﬁ%tﬁég& %%%2@%1 ia%j 9 aetDe prneq{er%}ﬁqn a rS@??Hﬁedﬂ%ﬁﬂ%(}\%ﬁO“g been
rokefiveell GiemhavRRaetarderosiphostrnitdinjanifemuriionsand a manner

dewelnnenart riveleotdps maysatsriimiePeralisrlating to-biglagisals.

effects,
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30including increasing beneficial gut microflora, improving lipid
metabolism and enhancing immunity. SUMMARY OF THE INVENTION
The present invention is directed to an infant formula composition
comprising a total nucleotide concentration similar to that of the breast
milk of mothers of 5 preterm infants. The present infant formula

compositipns ¢ rise 3.2 mg/L to 15.4 mg/L of CMP: 1.8 mg/L to 11. .
ol of OB BRge d5 4 Rl BRENR L MRS G50 et Tl contains
aridiresmgififereni3 runteptides AMIPeDEVEANLEBMIESCRIRTIGNGF THtRe highest

etp JAdHES BB CRPNOYIRRSIRY enibifiBhosp
nl_;l(% tide conceagsration of 9.3 mg/L to 49.8 mag(;_/L, pref%rabl 12.4 mg/LBtOOSp ate
37

J/LAIRNRSEG JRARPRBRP RS G 24T IRRy MorepRespReta ntUMP), and
infaosife mulenopmppsitiens(ddmpriséithesollonikg fodhkeotidamiisdze nucleosides,

SRS 2 o 194 DO BESTRA  po o
toNYCtEPigR FaelfeFatiy: 2Howryer tdrethenijateBRdianét ¢reteyamyrgiesis and the

Mediv iy e mangik; o} B8 faiktierBhnoh-inieigrakly 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 25preferably 0.1
mg/L to lrffanty/foramdas) fovferm Sinfigitstan®Se? begh, joréfiecabijt!s. Bunigibtides to

10 S ABE lm SRR FAQSHIPERIP BRI A JePRSIH-J9e31BRG g Present infant

formulas may be additionally formulated with other 30 nutritionally

beneficial ingredients recognized in the ad, such as polyunsaturated fatty

acids, (e.goneaehigdsit 8drdantNtochgabsaeeoRidass hnlintprasenila containing
for, lspscontain Al vitami miner ial iet. of.
B e T A B 8 immune
nudMBETARNdighaéalat &RBOAR. Examples of vitamins and minerals

which may be added to the present infant formula compositions include

vitamin A, yitamin B.co Mtamin C, vitamin D, vitamin E, yitamin K, ,
calcium, Hgg%%gﬂfnﬁ%%%%’,s\éét%gfﬁ %e,spﬁ&i%eo%%%,e ngﬁ)eg}%ﬁ@mzed milk for
chloideé, noditrt)reef@nivinichiroontainsinh\iific &, p@MBthiMitc anid Uit specific
Scglipe, inositol and manganese. The infant formula compositions of

the present invention may further comprise macronutrients beneficial to

the preterm infant such as carotenoids, taurine, coconut oil, sunflower oll,

soy oil, nativdratesyritioetic, s Apalaniticoandd, 500 teslbsenttbaiddition of nucleosides
tri eri SE, | i | i g hari .
S, TP PSS
hyWHRsaleehhieRectbiemietene Milsent infant formulas, which are

particularly suited for feeding the 15 preterm or low birth weight infant,

contain nugcleotides, at leyels found in breast milk of mothers of preter .
o, ThBYS e AR R AP e IR GRS BRI the mik of
foundthetiseobrrateimiliaiehta dwe roiob eemmdisfapgsd. It is Ristujatesehit nucleotides

infaptippuaTMaY Reindhe frmsetadiavid «eiheL @8 B8N playing an important
role in cell growth, energy fransfer, 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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20to feed liquid or as a concentrated liquid requiring dilution with water

prior to feeding, or in a powder form requiring reconstitution with water

prior to use. The present infant formula may be prepared by blending
appropriate quantities of whey protein concentrate with skimmed milk,

lactose, vegetable oils and 25 fat soluble vitamins in deionized water.

Preferably, these materials aignprrdegdogathive geiNties sufficient to

provide a final concentration of approximately 240 grams/liter. Mineral

salts may then be added to the mixture prior to a high temperature/short

time pasteueipatisensteyeniipprisptistetatinterahsaftmirfeoludtacadepdsition comprising
chéor&git_gl 9@8%&“8@9@@%&89'%‘%&@?& 8‘%}?%%'&'&% nggﬁl%%l 3(% mothers of

potassium bicarbonate, ferrous sulfate, zinc sulfate, sodium chloride,
coPFE RIS ot RIES RS Ba—b L RaTEOSitonT ARMARGErS. AmY/L to 15.4
themghomfogrmizecsamgd/Coeled. tieaiiakifeiraming At MiCLOURENtS: GMP: 0.1

dded ' . ' is th dardized with
R P B AT E ARt &r4iBot 250 to abour

160 and preferably about 155 grams per litre, which is equivalent to about

820 kcal per liter. T@efmﬁmbaﬁé@c*ﬁaﬁﬁawwﬁ@ RyFEgYFoNonal
ultrahigh temperature process, and then aseptically fll‘e Into appropriate
packaging. Alternatively, the formula may be filled into glass jars and

Sthen retditestepiizent  infHrwoulshhalteceghipeditbheneskdled in {hgiarhucleotide
th f facture and sterilization,can sed for
h%ﬂﬁé%fniéﬂw Bf@%’ﬂtlr? E% 2. aLm %_ r %ﬁaﬁoﬁ '{ %ia} mp{ﬁ%pn?%%lnqmg_ and most

the preparation of the present ormula. The' presel
m&yEAREBHE 15rEduebdiagatBitentrated liquid 10 product requiring

dilution with an equal volume of water prior to feeding to an infant.

Furtherm%% such an .iryarggfowla mc?ﬁ/%be, dehydrated, such as in a .
spray dryer-t6 create & At TSR RIRRLTL PtV Biise dherfoliowing nucleotides
advaneaglatedfaraitity: and economy of transport, said powder requiring
reconstitution with water prior to feeding to an infant. 15 EXAMPLES

Example 1 A study was conducted to determine the total nucleotide
concentratidh gr%g 26 th@¥bricehtratde/bf Raforabl hadratided hameg/L; and
breast milk colinctegrfanahos @i newbpmgpremature infants. The

study was a.\pr, Ctiv n-ra ized open study. Twenty seven
mothers pr%ﬁd%%il?(ggg%%ﬁég 2 '\(/a(;nmﬁ?g’ﬁeea éer‘tttfjhlz?ﬁ or' a'u%ﬂ Eog‘z’é‘%z and
25The inclusiofesiefisietn s Sty wisré &sellows: outpatient, healthy
women whe)werRiE:8 1B 4iyyeas s ﬁaﬁLPaFQﬁér%@@@@m@vd%t6¥W%QD%nd most
between 4-18 da £8Ft§]§rt“n4n°nt 8\;Ch duled day of collection. The

8 £

studyincludedprrno 1Y Whode nts WePeborn between 26-32 weeks
gestational @géVivh® were/lapp & prage fopgdstatigrial agelatdWhmg/L, and most

weighed less thancl89) grams/akbiith 3Q/L; srgmples of preterm human
milk were ana%ﬁd for free nucloeosides and free nucleosides after

incubation Wit Wkalifr® FisiRdt<e T Ele MIEERRYS fBdu Qe Sideg/L. and
after the enzymetteatizeabivepreseyits the.sgr@meric nucleotide content
on a molar basis. The concentrations in Table 1 below are expressed as
equivalent monophosphates. The results of this analysis are set forth in

Table 1: TaSlePIefeahgBTaMg/ A MdaR (Mg )reNvmmiditspaliy Agmulated 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 -
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5.3 UMP 0.29 - 6.65 3.0 GMP 0.87- 10.16 4.8 IMP 0.00- 1.35 0.1 AMP
1.82 - 8.55 4.1 Total monomeric nucleotide 3.44 - 41.19 17.3 Example 2
10An 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. 15A fat blend was
r omhini .5 kg of Betapol (Loders Croklaan) 36,1 L ofa .
iz icgg{?ﬁﬂ%ﬁ@% g"r?‘s‘?aﬁ%\‘/%?%%i|, f@él E“%Y:%?/b%l‘(éjﬁegn,*%zf.hzeka%?em infant
mEIMHRCHAMPasHIpErinekide J6ixgiof Soyiteninil 2ammtgrofvianih C, vitamin D,

containiing, I&%eraf ks &(U{ﬁﬁ!%a@%@éﬁﬁﬁj@%Biﬁrﬁ?%fﬁ@ﬁ%ﬁ%&?&s, copper,

Columbia, MD) and 1.65 kg of an il containing_38% of its fatty acids as o
N il e AN I BRC A oMo AT, biotn,

fatkolinblénvisiivhars] nikemgamAstuitamin A palmitate), beta-carotene,
vitamin D (cholecalciferol), vitamin E (dI-alpha-tocopherol acetate) and

vitamin K (phytonadione) were then dispersed in the fat blend. 25 An
amount of e dlRMiqlRE 4k FAIRASEoMRIePE Rk RIRNSuifiepatior may further

provideriéd koeaf@rotéinteasaddier towwana @e@wiﬁedfﬁm&tﬁréaca as cargtenoids,
C ndi k to which had been added 3620 g of sodium citrate and . i

R S R aa A SV biTa ot acie,
méatefidMribAiRrwyisps dasingdosm knahedexdjior diydngeedievits; blgiosascharides

whey Paetieis cersestrakandrnlladaxtritayere fddsdidinougiea pavder protein
fu%n I du%tor. T f a%n}ount of added whey protein concentrate varied
ac%rffmﬁﬁgﬁtgﬁl &R &BHtent and was sufficient to provide 44 kg of

protein. Taurine, 221 g was dissolved in hot water and added to the

Compo?r}ﬂ{egp@%n?%éﬂ'ﬂ%iﬂ%ﬂ[‘%ﬂléhwﬂg S%MSHW LOiRRe I%?C%eeding the

separately in

gretermyor low birth weight infant, contain nucleotides at levels found in breast milk
of mothers of preterm infants. These levels are quite different than the levels of

nucleotides found in the breast milk of mothers of term infants.

The present infant formulas may be in the form of a liquid, either as a ready
to feed liquid or as a concentrated liquid requiring dilution with water prior to feeding,
or in a powder form requiring reconstitution with water prior to use.

The present infant formula may be prepared by blending appropriate
quantities of whey protein concentrate with skimmed milk, lactose, vegetable oils and
fat soluble vitamins in deionized water. Preferably, these materials are blended
together in quantities sufficient to provide 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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10 hot water and added to the compounding tank with intensive agitation:
calcium phosphate, 2220 g; calcium chloride, 1710g; sodium chloride,
512g; potassium hydroxide, 643 g; ferrous sulfate, 153 g; potassium
iodide, 72.5 g of a 1% triturate in lactose; 359 g of a 44.6% solution of zinc
sulfate; 598 g of a 2.5% solution of copper sulfate and 7.22 g of a 0.3%

sedivientetiiite ftebsateisooRiassiumbiramopaeatdly abdhel %b%ﬁls per litre,

was . heated t0 96 2C, held far. 30 seconds ang then cooled to 66 2C, The
mlﬁﬁﬁ%w%ags‘}%ajﬁrh%%g SHszge?ag i%c t%lﬁ%be I?&wﬂ%)@%ﬂ&@??éf’?@%‘iﬁﬁa using a
inceYeREpRAAgEIHALIGO0 fesiparahessepurdsstagand héhbamagsnigaly filed into
Mg MRS Aled iRy Si 2D1ass |

A améble [gf kakimggtu?e vg\gtgg]r%agl\%zlg'd@gr %@?&%ﬁ%@g@ggj@ %\ﬁlass Jars and
aﬁ 0 ?Itg Sﬁ?ﬁ'gﬁ‘?ﬁi'of deionized water was added as required to achieve

80% of total dilution and the batch was mixed. A sample was taken for

analysis,pf,) lids and.pH, T ugntity, of water required for final

dilution \}\?&E%}gc%%agdég%%r igﬁp §P %gqfﬁﬁggd?ﬂuﬁoen ?/\r/ta%é%r“ 3%%588‘“(8 methods of
diliEe¥FReHIR RoH i ivatcrR dabIsad ionie hutepertiion ablithtoprésent infant
thigrmita T ITenéob eyuisig: MeleoliRRIY @R HnSOIME HHOWREE YLELAREntrated liquid

adde t(g the mix; %gine 5 monophosphate, 31.7 g; adenosine 5' )

OROpOSHAIRS £ S a0 e SO HB ke BBt el tp gp infant.
inBBTﬁ@SnW@ﬁGph@'pﬁé@tdm‘ommlbédf@\gdmﬁebgsadosﬁlm % spray dryer, to
maearRnesRaR: disediumARsAlt RNdd: that \%%?é'sé’é%}%‘??‘éﬁ "UPSstability and

i
were dissolved in warm water and were added to the mix as follows:
NIRRT ABRPG e aRitRONAIRioIrRINERS, e glitrEiRiiniiia water prior to feeding
hydmchianitde, 8.98 g; Riboflavin, 3.55 g; Pyrodoxine hydrochloride, 5.8 g;
Folic acid, 2.51 g; D Biotin, 0.113 g; Cyanocobolamin, 7.24 g and
myo-inositol, 104 g, were dissolved in water and added to the mix.
Ascorbic acid, 1180 g, was dissolveBXAMBkESvater and 535 g of
potassium bicarbonate were added slowly to neutraiize the ascorbic acid.
The neutral ascorbate solution was then added to the mix. Citric acid, 106
g was dissolved in warm water and SARBRIS the mix. The mix was

agitated fostB@ymiristesrthe wixiwaststandandizadt iiaksalidohalmion and

sgiated fosiey b ds e iniaksaldsoh
oA e A L b BBt R g rom motners

tefhPEMRArE) RISEPHE IR dB Y Bys Rildamasildrivspettifentgiassdarsized open

TheuglassTiasstyasevaenieinerSrdizeskiniB aiABRBIJOIRMRLCHISEE:r than or
15Thel|% qji_ll,’?nts of this formula were as follows:
sUn

|n8?88.en its/100ml/100 kcal Protein92.02.44 Fatg4.45.37
20Carbohydrate98.610.5 Linoleic Acidmg550671 Energykcal82100

Vitamin ARacgnQ0d: itami C 8 Vitamin 215 Vitamin
Vo e 803 O S S 2
B%E%?Mﬁr iﬂ%i@ﬁ%d@%ﬁ.g&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



10

15

20

25

Niacin (NE)mcg8201000 Folic Acidmcg4859 Pantothenic Acidmcg450549
35Biotinmcg2.42.9 Vitamin Cmg1113.4 Calciummg8097.6
Phosphorusmg42.551.8 Magnesiummg89.76 Ironmg0.80.98
5Zincmg0.80.98 Manganesemcg1012.20 Coppermcg82.5101
lodidemcg1012.2 Sodiummg3542.7 10Potassiummg85104

} I 18.3 1 ' 4.55.4
T S ——
2 IRMBRIGE T RMBRREES0.7 Example 3 The following infant

formula acccording to the present invention was 25prepared according to
the proceﬁ’?edr%éﬁrlltg% éﬁlsl,z é(r?em%g a%‘e set forth in Table 1:

Table 1
Range (mg/L) | Mean (mg/L)
CMP 0.46 - 14.48 5.3
UmMp 0.29 - 6.65 3.0
GMP 0.87 - 10.16 4.8
IMP 0.00-1.35 0.1
AMP 1.82-8.55 4.1
Total monomeric nucleotide 3.44 - 41.19 17.3
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 docosahexaenoig 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.



10

15

20

25

30

IngredientsUnits/100ml/100 kcal Proteing2.202.70 Fatg4.235.20
30Carbohydratea8.6210.6 Linoleic Acidmg550677 Energykcal81.3100
Vitamin Amcg224275 35Vitamin D3mcg3.484.28 Vitamin Emg4.095.03
Vitamin K1mcg6.17.5 Vitamin B1mcgl142175 Vitamin B2mcg203250
40Vitamin 36mcg122150 Vitamin B12mcg0.330.41 Niacin

(NE)mcg 2353l efinaiineadd R0 RAntheis A Tea 181 cient to

ioti itamin C 4.618.0 Cal Phosphorus
ﬁﬂsﬁlﬁggg gg%é %1§?%té%%\f@%i(@% i%glyﬁbdf&r@cjyerg wat(JerFi)n a compounding tank

to which had been added 3620 g of sodium citrate and 1590 g potassium
bicarbonate dissolved in hot water. The fat blend was metered into the compounding
tank. The major dry ingredients, lactose, whey protein concentrate and maltodextrin,
were added through a powder funnel eductor. The amount of added whey protein
concentrate varied according to its protein content and was sufficient to provide 44
kg of protein. Taurine, 221 g was dissolved in hot water and added fo the
compounding tank. The following minerals were dissolved or dispersed separately in
hot water and added to the compounding tank with intensive agitation: calcium
phosphate, 2220 g; calcium chioride, 1710g; sodium chloride, 512g; potassium
hydroxide, 643 g; ferrous sulfate, 153 g; potassium iodide, 72.5 g of a 1% triturate in
lactose; 359 g of a 44.6% solution of zihc sulfate; 598 g of a 2.5% solution of copper

sulfate and 7.22 g of a 0.3% sodium selenite triturate in potassium bicarbonate.

The mixture was heated to 96 + 2°C, held for 30 seconds and then cooled to
66 £ 2°C. The mixture was then homogenized in a two-stage homogenizer, at 2500
psig in the first stage and 500 psig in the second stage. The homogenized mixture
was then cooled to 5 - 10°C using a plate heat exchanger.

A sample of the mixture was analyzed for fat, pH and total solids. An
appropriate amount of deionized water was added as required to achieve 80% of
total dilution and the batch was mixed. A sample was taken for analysis of total solids
and pH. The quantity 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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35

51ron mg 0.81 1.00 Zinc mg 0.81 1.00 Manganese mcg 4.1 5.0 Copper
mcg 91 112 lodide mcg 24 30.0 10 Sodium mg

‘hydrochloride, 8.98 g; Riboflavin, 3.55 g; Pyrodoxine hydrochloride, 5.8 g; Folic acid,
2.51 g; D Biotin, 0.113 g; Cyanocobolamin, 7.24 g and myo-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 slowly to neutraiize the
ascorbic acid. The neutral ascorbate solution was then added to the mix. Citric acid,
106 g was dissolved in warm water and added to the mix. The mix was agitated for
30 minutes. The mix was standardized to total solids of about 123 g per litre.

Twenty hours after the initial homogenization, the mix was homogenized
again and sterilized through a Stork UHT (ultra high temperature) aseptic processing
system and filled into 100 ml glass jars.

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

The ingredients of this formula were as follows:

ingredients Units /100 ml 1100 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 2.4 2.9
Vitamin C mg 11 S 134
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35

40

45

Calcium
Phosphorus
Magnesium
iron

Zinc
Manganese
Copper
lodide
Sodium
Potassium
Chloride

Choline
Inositol
Taurine

CMP
UMP
GMP
IMP

AMP

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

mg
mg
mg
mg
mg
mcg
mcg
mcg
mg
mg
mg

mg
mg
mg

mg
mg
mg
mg
mg

80
42.5
8
0.8
0.8
10
82.5
10
35
85
60

15
4.5
4.8

0.7
0.5
0.4
0.1
0.6

Example 3

40.6 50.0 Potassium mg 81 100 Chloride mg 73.2 90.0 Selenium mcg
1.71 2.10 Choline mg 13.0 16.0 15 Inositol mg 30.08 37.00

97.6
51.8
9.76
0.08
0.98
12.20
101
12.2
42.7
104
73.2

18.3
5.49
5.9

0.9
0.6
0.5
0.12
0.7

Ingredients Units /100 mi /100 kcal
Protein g 2.20 270
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



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

Calcium mg 102. 125
Phosphorus mg 61 75.0
Magnesium mg 8.1 10.0
fron mg 0.81 1.00
Zinc mg 0.81 1.00
Manganese mcg 4.1 5.0
Copper mcg 91 112
lodide mcg 24 30.0
Sodium mg 40.6 50.0
Potassium mg 81 100
Chloride 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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0.7 25 The present invention maybe 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 MCSLLP
ir&\i_(::‘ ion. MCGLLP CLAIMS: 1. An infant formula composition

comprising 4.2 mg/L to 11.6 mg/L of CMP; 2.4 mg/L to 8.3 mg/L of UMP;

2.4 mg/L to 6.0 mg/L of GMP 0.1 mg/L to 1.7 5 mg/L of IMP; and 3.3 mg/L

to 9.9 nilg/L of AMipfant formide iedamdsitinnlswvpRisgidnomgédintol1]1.6 mg/L of

cefpLis! ﬁﬁ@&é%gl@%i\ﬂ’lﬁ% r'(ﬁ 'EB%FO%?/\FZ BN MPng/L to 1.7

3.0 mg/L to 4.0 mg/L of GMP; 0.1 mg/L to 1.1 mg/L of IMP; and 4.1 mg/LC
t8'8/6 RigMFsfadB. A ng/L tg Oravetk s dMKula composition of claim 1

having a total nucleotide concentration of 12.4 mg/L to 37.4 mg/L. 4.
The infent fornTa aefaRORIHRDIT SdMiposiNaNiag aldnialnusdeatiteing 5.3 mg/L to

TRl MR Bl e I B A AE e PGP 0.
angritatot formgA_ adriipBsidind 4ot tegding BrétergilinfbANM Psaid
composition comprising 4.2 mg/L to 11.6 mg/L of CMP; 2.4 mg/L to 208.3

mg/L of YMP; / =30 to 1.7 : ‘
and 3-3én'JﬁglL tﬁ%g@n%n/ﬁo e coRtediitr ot B ir?gat%vﬁgr% B hucieotide
vaeaeantiadanfaht fefmugdlidanthé foeft-of a concentrated liquid requiring

dilution with water prior to feeding, or in a powder 25form requiring
reconstijution wiB W@k BERh {PaUéEmposition of claim 3 having a total nucleotide

concentration of 15.5 mg/L to 24.9 mg/L.

5. Use of CMP, UMP, GMP, IMP, and AMP for the manufacture of a
medicament in the form of an infant formula composition for feeding preterm
infants, said composition comprising 4.2 mg/L to 11.6 mg/L of CMP; 2.4 mg/L to
8.3 mg/L of UMP; 2.4 mg/L to 6.0 mg/L of GMP; 0.1 mg/L to 1.7 mg/L of IMP; and
3.3 mg/L to 9.9 mg/L of AMP.

6. Use according to claim 5 wherein the infant formula is in the form of
a concentrated liquid requiring dilution with water prior to feeding, or in a powder

form requiring reconstitution with water prior to use.
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