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0.5 gmto about 10 gm of powder. The instant invention also relates to a
met hod of providing nutrition to preterminfants by adding a fortifier
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20 ' : Background »
Human milk has long been recognized as the ideal feeding for term infants
because of its nutritional composition and immunologic benefits. For these reasons,
| mafure donor human milk was considered a'desirabl'e feeding for preterm, .
low-birth-weight (LBW) infants in early newbomn intensive care units (NICUs). However,

- 25 mature donor milk was found not to provide enough of some nutrients to meet rapidly
groWing LBW infants' needs. There were aiso concerns about possible bacterial, viral and |
other contamination of donor milk. For these reasons, milk from the premature infant's
own mother has become the preferred feeding in the modern NICU. |

Preterm infants are commonly fed either a commerciai infant formula designed
30 specifically for these infants or their own mother's milk. Research is still underway
regarding the nutritional requirements of these infants. However, numerous studies have
documented that unsupplemented preterm milk and banked term milk provide” inadequate
quantities of several nutrients to meet the needs of these infants (Davies, D.P., “Adequacy
of expressed breast milk for early growth of preterm infants”. ARCHIVES OF DISEASE
35 IN CHILDHOOD, 52, p. 296-301,1997). Estimated energy requirements of the growing
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Liquid and powder forms of preterm milk fortifiers have been marketed
20 domestically in response to this recognized need. The energy and nutrient composition
for a typical days supplement of commercially available powder and liquid hunian milk
fortifiers are presented in Table 1.
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Enfamil® Human Milk Fortifier (Mead Johnson Nutritionals,
Evansville, ind.) Values are label claim for 4 packets whlch is added
to 100 mi of mother’s milk.
Similac Natural Care® (Ross Products Division of Abboit
Laboratories, Chicago, ILL.) Values are iabel claim for 100 mi.

the infant's regMinemtents, pretgrmhuman mlk| is |acking in calcium
phosphorus and pedeismamg Wen preterm h8fan mllk is A@ftified with protein
and energy, a LIW arowtlh aooriﬁaches tthat .oc®urringjin utero. 15
Addi tional |y, whaegnesium. figed witlh cal cilum and {phospht® us, there is increase
accretion of the8emdnerals and inpr&7dment df bond-28ensity. Thus, it has
‘been recomndemmmjretermlrﬁ nts are fed 9B etermhuman nmlk, the
human mi | k befg_eggpaf,mro hettdr ne808the nultriti @Rl needs of the
preterm infant. 20 forne’of pretlerm ni |fiers have been
mar ket ed 20 dompEetassi Q_n_s_e__r_é_@t his recognil®®d need. The energy
and nutrient col f\/mrﬂ? days _dupnl Ledt of ¢onmercial l y
avai | abl e powdet"Shd gn_nfoneadded i orc &3 prosented in Table
1. SUBSTI TUTE SHESS I8 25) Qd-gchens@ddedn o/ 500446pCT/ IS00/ 09301 Tabl e
1: Energy and Nt I3 200 itilon of Human MUK EaortifiersiEnfami| Human
Similac Natural A8 ientsMIik Edrtifi®P0cares Liqui 098, der (3.89) (100 m)
- Energy, Kcal 14812:1Y 210 122 |

E, U 4.6 3.2

| K, mcg 4.4 10

| Thiamin, mg 0.15 0.2

| Riboflavin, mg_ 0.21 0.5

| B6, mg 011 0.2

[ B12, meg 0.18 0.45

' Niacin, mg 3 4

Folicac:d meg 25 30

Pantothemc acid, mg 0.73 1.54

| Biotin, mcg 2.7 30

C,mg 11.6 30

Similac Natural Care® and Enfamil® Human Milk Fortifier are commercially

available human milk fortifiers. The fortifiers differ with respect to their form, source of

ingredients and energy and nufrient composition. There is need in the NICU for both
liquid and powdered human milk fortifiers. Powder products are advantageous to
minimize the dilution of mother's milk. For example, dilution of mother's milk is

3

SUBSTITUTE SHEET (RULE 26)



“Protein , gnD. 72. 2 whey protein nonfat mlk, whey, sourcecongept
protein SOdI um casei nat econcentrate Fat, gm<0 14. 4 sour ceno%eﬁa@m

'soy, coc¥nW0/6@49 bohydrate, gnR.78.6 sourcecorn syrup sol i FREPTSh0RYS01 P,
solids, lactose Mnerals cal cium rrg90171 phosphorus ng45 magnesi um rrgll

[ , sodi 735

f)l)tn ;ssrgﬁn?e—é%?gzvgﬁgw @Eﬁixﬁlagfgﬁ$r§§u% | ro n8ne acf?i'ggw'% gﬁel}'ﬁ"?ﬁ:gnone

added1. AePds qT haf iRtant, Howswer, ﬂ@m@slm@l&m B, linhitad, ﬁﬁq%idllf%rgﬂﬁgﬁaﬂw u;gu am 34
0. 1504/stiRi cin., ng

Fol i ¢ ansy e 3pbly of Rlimar ik ;“"’@F‘J?g ﬁ%@lﬂ?@‘ia'& i oRg dt%’&za%a

ngll. 63pre K in a-onesto-one fatisor fad akemétdyewitty ﬁbmiﬁmlN%ééthﬁ@ﬁée% in m

Evanssll Nlcgs. ' nd.) Values are |abel claimfor 4 packets which is adde

Generally, premature infants stay in the NICU for several weeks after their mother
has been released from the hospital. These tiny infants can easily be held in the paim of
an aduilt hand. They are usually placed in special incubators: they are on respirators to
assist in their breathing; they have several mdwellmg catheters for admmlstratxon and/or

10 withdrawal of fluid samples; and are intubated for tube feeding. _

‘ The method of enteral feeding chosen for each infant is based on gestational age,
birth weight, clinical condition and experience of the hospital nursing. personnel. Specific
feeding decisions that are made by the clinician include age to initiate feeding, route of
feeding delivery, feeding frequency, strength of feeding, and rate of advancement. The

15 route for enteral feeding is determined by the infant’s ability to coordinate sucking,
swallowing, and breathing, which appear at approximately 32 to 34 weeks’ gestation.
Preterm infants of this gestational age who are alert and vigorous may be fed by nipple.
Infants who are less méture weak, or critically ill require feeding by tube to avoid the risk
of aspiration and to conserve energy. Nasogastric and orogastric feedings, the most

20 commonly used tube feedings in the neonatal intensive care unit, may be accomplished
with bolus or continuous infusions of fortified human milk. Infants who recsive nasogastric

~ or orogastric feedings may be fed on an intermittent bolus or continuous schedule.
Intermittent feedings every 2 to 3 hours simulate the pattern of feeding the infant will have
when advanced to bottle feeding or breast feeding. Continuous feedings may be better

25 tolerated by very smafl infants, infants who previously have not tolerated boius feedings
and infants in whom c!inicélly significant malabsorption develops with bolus feedings.
However, reduced nutrient delivery is a problem associated with dontinuous feeding. Fat
from human milk tends t§ adhere to the feeding tube surfaces and reduce energy density.
Likewise, the loss of nutrients for fortifiers used to supplement human milk is increased

30 when given in a continuous feeding. |

= In order to continue feeding the infants their own mother's milk after their mother's
discharge from the hospital, the mother must express milk at home into suitable
containers, store the milk in the refrigerator or freezer and transport the expressed milk to
the NICU. Once at the NICU, the milk is stored inrefrigeravtbr br_ freezer temperatures

35 dependihg on the milk volume required for feeding that day. Typically, the amount of milk
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f eedl n%emperature The fortxfied milk may be administered to the infant as a bolus feedmg or

25 througha syringe mfusuon pump for continuous feeding. if an infusion pump is used, the
syringe tip is positioned upright to allow for a continuous infusion of fat and the syringe is
attached directly to the feeding tube to decrease the potential surface area that the fat
and immunologic components may a‘dhere'to. The primary advantage of the powdered
fortiﬁér is that there is mihimal dilution of human milk. There is currently only one

30 powdered human milk fortifier available on the domestic market (Enfamil ® Human Milk
Fortifier). Four packets of Enfamil ® Human Milk Fortifier powder (0.96 g powder/packet)
is added to 100 mL of preterm milk. A study in preterm infants receiving this powdered
fortifier demonstrated poor fat absorption (Schanler, “Suitability of humén milk for the
low-birth weight infant”, CLINICS IN PERINATOLOGY, 22, pp. 207-222 1995). Poor fat

35 absorption negatively impacts the growth in these premature xnfants in addition, reports
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powder by pfoviding higher amounts of protein and fat in the fortifier powder thereby
improving the growth patterns of pretemm infants when compared to infants fed the prior
art fortifier powder. Protein precipitation issues of the prior art fortifier powder have aiso
been successfully addressed through the addition of inscluble calcium which vsurprisingly ‘

30 did not negatively impact the bone development of theée premature ihfants. Further, the
addition of the small amount of emuisifier in the fortifier powder of the instant invention to
human milk surprisingly improved the emuision stability of the fortified human milk.

The instant invention generally relates to a powdered human milk fortifier which

typically includes a protein component present in a quantity of from about 24 wtwt% to

35 about 55 wi/wt% of the fortifier powder, a fat component present in a quantity of from
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powder ed hurialhyqlumes gf fortified humaamilkdasmita 100 mb ame prepanedifaradaysl k so

t hat a'féeaatge tyﬁtarwmgéper@o&%%g Ya bgﬁ cbe{t%tn%foi f&ntng?pewaa.emhu ant.

Furt her s a nee or a reven unman m |
enul si csepqat@qﬂy openad, pgwderiscoaped ouf, recovered and)stni'edmghlbb geheratgs conperasd

| ot o pOWer SIUAlfy N atfhSHa SAalanf ol i fteg b0 dacliart Bt . T
phy $5 c amallsraduints ofypawder kehtiman milk eithout mmpossiummdfmmammanﬁm of ey , t he

Yo o bt o e i .

var i abifbrtifier swden wrowuba mad.andeal Uit eSS eamtaherywmeyholaé fiofi abowtal ci um 15
phosph cronutrients. SUMVARY OF THE | NVENTI ON

di
Rel at i &reyqsrﬁt‘igt";"#g] Qfgh?ﬁéﬂﬁg()ﬁ?‘ﬁ‘i’?'t h weight (LBW infant's requirenents,

human  pr et eTHg iRstERTInVéritién iafso! rélatest airfetAéd &6f providipg deEtionU4s préeahgy and
protein. Wien preteen. 20 human mlk is fortified vmthrtgéoteln and ener gy,

a LBty infentsbysadging the forfifisr pewdestothumangailk and administesing the fortiied hyman Y,
when f qpild tB'aeﬂ‘el'HaM?e GRaM lmaaﬁuéneamﬁh v:dé.*)ﬁrn?éthéd of ﬂsmﬁg gRGwiet i on of

these mneral's and 1 nprovenent of bone density I't has Deen

r ecomnaqtaecuemﬁmre ifant byasministering htlﬁtf@ﬂ@ecbhurean mllstQaa prafoare infant, the human
m |k be ;Zﬂtélkt\%ht&: ats%trtaf%ﬁ@ Téthﬁdﬂ#fewp me%%ﬁﬂsﬁ otk ﬁ’(/B feterm

i nfant . ort| ier nvent1on I nproves upon the
pri or Mémnilkbyeddlngemlsniermmeltm“mmllkgher anounts of protein and fat
I n Ege fortifier powder thereby _

_ DETAILED DESCRIPTION OF THE INVENTION
As used herein: | o '
The terms “premature”, “preterm” and “low-birth-weight (LBW)” infants are used
. interchangeably and refer to infants born less than 37 weeks gestational age and/or with
30 birth weights less than 2500gm.  ~
“A unit dose” refers to individual packages of fortifier powder containing an amount
of fortifier powder that will be used in a preparation. There will be no leftover fortifier
powder requiring storage. The amount of fortified human milk prepared for a premature
infant typically ranges from 25 mi to 150 mi a day. Consequently, a single unit dose is the
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| nproving the grow h patterns of. preterm i nfants when conmgrsg ib@ nfants"

fed the prior art fortifiier powder. Protein preC|p|tat|on %S t he
prior arwdewe9di er powder have al so been successfully aqgﬁq@ odolfr ough
the addition of insoluble calcium which sur prisingly 30 did not. negatively

t nf rthe th
i 11 og rp PR s CTROUler & oithy 8 2ok Bbbufloh Wilteie peckacgS atmecde ¢ ne
i nst ant {q Higdargeroelume prepatations.| k surpri si ngly inproved the emJI sion
tabilit f t t N
fe?alt els %/ooaT%éc])V\g;e‘ é@%@%ﬁ%’%wgg lmh&and’f’flﬁ?i‘gﬁ'l Onﬁg@ﬂ%gs )alt
p[) ot e g conpdheterm Sinseiuble daltiumtretsrs itd Yoouf gr?ﬂ?@wko&?eﬂdtﬂﬂ ﬁ?tﬁe 35
ou at conponent present in a
quans + SRE ANBREOK OF cltabisnt R Hhisi G fe)snan&ﬁpsm?mw/ 60049
PCT/ USO0/ 093 wmotitaininiEr vaties o groub ofocophbid rat r thb nfinglRP VI

and a C%j;£ f\ﬁ% eg_frrBonent resent_in a quantit ?QPOI{! out wt/ wt %
to abou methy! groups onthe ring. pEmj@PstWﬁf@m o@vntam&snsaﬂsdmsan mi | k

ar e knomost widéi dRtributedih PErUra e di ng
cont ai ner n\é\ﬂ;h resul tl Si méldggﬁ?&%gﬁ;ﬁéfﬁ%?syﬂta ma) or s%kﬁggg

energy T8 § faunghic hﬁﬁ(ﬁ ty fawer bijegieal|activity fhed thentocopherol feomh ubl e and
i nSQbubdalsntsC%&ﬂBSfbffhé)Ehefﬁb‘?ndéﬂ il b 46150 Srh 584 BB Gl L Pumer

mlk, it surpr| sin tO prevent phase®separ ssed
human nRRR-"-tggephe I%ﬂ’ffﬁﬁammbse%mtammEraeﬁ!itytlseupnebsedas'tIfler powder in

t _ % f f at t
whi'c ﬁ”c%'ﬁf‘e"?%%grf’&gmw@@ﬁ“% ohs ST GeCTERNE bt onbmarer RREC FaacBpegrel 1o
powder . Oara'lgof\RRRmm:opiﬂerbusteqtsivaténhwmﬁlgrmev&iﬁuﬂt to 100 nl) are

prepared for s, feeding of a premature infant. Consequently, a bulk
ont ai ner of N&BP@/ Xring, and AR sMﬁdr%tor@MkmfPOMdmmMmsedmoped
c

out gsr Ahdla f owder..sterility
5 mitnAolirting HaLady oftncif A% SRR O RRTRRD Bno AfRHbnd! BiiRRIIE o1 15
smal | aPRReficaliyothey errigood waten hinders and pravide prodiets with<lesiréd textupé and

cont am 0 of th povvder Is used in a
singl e 'g?‘gdﬁg%ét Pgh refrer a@?@’sgﬁ %ﬂ'ﬁEF Pp%?ri'e?r §’ BrBMRed in |
i ndi vi chydrolysis of cdosstarchn (Theireiassificatidn isdased fonctma albgmb of By&raiysisanaiout 10gm
of the relates to a nethod of
provi di '%BEM"H K F%ﬂ\gg H%Pﬁ?ég? W&% W?@’ﬁﬁsﬁ '?we%wder to
hu Pﬂﬂ mdttrwarpdlyaabdwandﬁsethafhigavbmmmgés maactmhmm syfig £oliti® are @éﬂh%taﬁr e f
i nfant ., The d.nvent u rovi des, a net ho pronotin r owt of a
or et PYBHER Fesls? o 20 o ComTTvEle Haischareler ShomrE ShAnk 3683 Brdomat ur o
i nfant . unﬁb&)ngmiﬂa'fmaﬁtadéhﬁﬁs a8’ léé@ﬁydr@lyﬂeﬂaha Qenfaf Iof §e Liling MUl Si On
stablllE.%}lag hunan Kk ad |ng an_emul sifier to the human mlk. 25
DETAI L @mee lﬁréﬂ'; ncglifferent functlonahty, vxscosxty mouth feel and
7 osmolality.
25 It is a principal ob;ect of the invention to provide an iniproved powdered human |
milk fortifier for premature infants who require additional nutrients to support their growth.
The invention is a powder which when added to human milk supplements the levels of
protein, fat, vitamins and minerals. Another object of this invention is to provide a method
for providing supplemental nutrients to a premature infant who requires additional
30 nutrients for growth. | '
Although not intended to limit the invention in any manner, but to merely serve as
a general guideline, the fortifier powder of this invention will typically provide the following
macronutrient distribution. The protein component will typically be present in an amount of
from about 24 wt/wt% to about 55 wt/wt% of the fortifier powder, preferably from about 25
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‘As used herein: The terns "premature”, preterm' and ' g rth el ght
(LBW" infants are used: mterchangeably and referito ln 03%34 ess

“t han 3WM949gestat|onal age and/or with 30 birth wei gpeprisemesinan 2500
gm "A unit doses refers to individual packages of fortifier powder.

o1 opar AN, @ RIPHS i ¥ sl R bbby REm 28 o8 Wi o1 e
tTheI 2rmmout<a6 wrowth of the fmﬁans ;(:)mder prrefat ednﬁmenawﬂrtgﬁttalanyrbe pn:aﬁmg -
oo’ T s SRR B2 it s S0 R0 ofoRE B mewer e

appr opfrdnaaiout Boatwit%fo ammelo witwto of ihé)foﬂmaﬁdedq[?rmaﬂ ﬁr%‘]é?ﬂ?ly Kok | pl Svt .
et B by AT apnd o Voon Bh  ine olHEF eRudl e carbeere compgeiter m

i nsol wilbtypicainy bé pmsenﬁhemmmﬁmm adme:elm% w&evs Wit Rofithe T NE
soluble in water. The
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was fiAdsitiongily, thesamesnt ofnew§9htmrad to peavide; eunmwfahqfqrtﬁatm& a slightly
| f-
OMB" ARiEA S rcH el O SRR drd &eggpé;ﬁ@dei i dBb M SterdtRFfAT© ©

t hi s pheno natural occurrin een desi
RRR- -abouth 8 @nvlo. atiut 54 g af yowdepnsaaemt doser mare Breferabiyi from aboeb&paés sed as

I act vi | of
RRR— -4"800%3‘? g1oﬁggnw&1'a aﬁaoﬁ c‘oib%él%rfc %\% B'F@ tﬁ)% afg&b 1U of
vi t am h0 EcaIIgMapdvmm abmta Skdal/gmpoadenps” refer to conpl ex carbohydrates
routi nel 15 nufr ons because of their excel | ent ‘
di gesti biyl %d@?fmgep ?f 98?'%%’#?9%%' °%g‘5%ﬁv?"t@§|'f§s°yfﬁ%& %ood wat er
E/g Ir1t6e ém'ottwds eadedifor Qrowthcéynthédis oﬂ@&ymeé drRitidimenés|andreplaberhent of
odextrins .are

ol ysacchar|des optained fromthe acid or enzyne
hy ir ol RFGHED 157t TE5EA fHlecydlt anA Inyrine and teces Theas Atabelie,rcessss defarmieyr ce of
hydr ol 41§ héedftfl bbth thé erar drduof ﬁﬂ&éHlﬁ%efee&H? Ak welétns)amouﬁt@of DA defi nes
mal t odextrins as non-sweet, 20 nutritive polysaccharides that have a DE

| ess t¥PEATSAMINGAcds, T adiquasy &f thermeunt And4YPR9f RigteinEna feedingder t han 20.
Com S yiaiits 10 bffmined By Heddhurl Crowhe ni3kR Sp&iipiidn nd ReténtioIblagmaOng Wi | €

mal t odextrins are | esS hydrolyzed and cont ai onger dextrose chains. - The
di f20eramipe acids rertpincblood-agaites andimetapalicifespensest functionality, viscosity,

T e on A SaSEAERLE o Profdh iy B LR B 9 Sibedent o0 (0
who r efopm akout @ wiivatf@to ahout 58 wiiwtbootthe fortifier pasvder. g'rrballpmtelnS' that maye ntion is
2" A AR oA B iSBURURERY S Fife , ool
a met hsoilirce suitable for human consumption. Such proteins are well known by those skllled in
25 the art and can be readlly selected when preparing such products.  Exampies of sultable
protein sources for a premature infant typically include casein, whey, condensed skim |
_milk, nonfat milk, soy, pea, rice, eom, hydrolyzed protein, free amino acids, protein
sources which contain calcium in a colloidal suspension with the protein and mixtures
thereof.
30 The preferred protein source wm typically be comprised of about 51 wt/wt% of the
- protein component as whey protein concentrate and about 49 wt/wt% of the protein
component as nonfat dry milk which corresponds to about 60 wt/wt% of the protein
component as whey and about 40 wt/wt% of the protein component as casein.
Commercial protein sources are readily available and known to one practicing the
35 art. For example, caseinates, whey, hydrolyzed caseinates, hydrolyzed whey and mitk
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-for providing suppl enmental nutrients to a premature |nf ant who reqw res

additional 30 nutrients fmr growt h. Alt hough not i nt ended - g Mhe :
‘i nvent i OWOi0f/68949 nanner, but to nerel y serve as a generabcgmls 6936, the
fortifier powder of this invention wll typically provide the follow ng-
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anount adequacy of the ampbunt and type of -

prot ei §°8‘Esa£'%g§§‘ﬁ‘?‘%§°‘$&"g %A%f"gc ¥94det er i ned by neasuring growh,

ni trogen ab@nqmbalmaxaendncraaice(rm-ﬂﬁbﬂs aﬁbﬂféﬁé-@ﬁttgﬁbxﬂ%na% hdughab bai N bl ood
st at ed ove, the protel n conponent

| yt d
i 11”1 SReel 7L e st A Fsian denplopment ol et sacause il g ok, about 55

Wt/ wt %abﬁnam 16y éhain polyarssRaated iRy Eén@t(PUPﬁ«) inRd brEiYand fetita. 'Auh%ﬁgh Ln the
nut ti On%%{%{g%dﬁjvgés of the invention include anéppr otelns or nit ogen

e MSiR Y eXista in BGAYTA fordhe biosymthesis ofDiMA framedietsry linalenis by -
t hOSG alsidl hﬁ@'pﬂtﬁw%? id Bi@eﬁér?e@éﬁiiy%ﬁf&v@?abi&@ﬁﬂ h!mﬁfé#se&%‘?ﬁm@?\?fb StgRar I Ng such
products.. Exanples of suitable proteln sources for a rature. infant
t ypi cafMapt Pf]ﬁl%’d@"’éﬁ?m wetamegumesmmeswegﬁnfamsnm«mommsm soy,
t.
Phren do8id 66 himaR il Intesd, BHAUEI mbl bR 20 Ralich onBali S OFASE 1 °°
m xt ur 84mantilk dfloweer Thuman B‘ﬁller"chmtetIiBMih vany greatly\dependip® o the dletast

COMgY | $iefimtne?” Hthe rrotidy et iH nibhSh DHA often, her milk will contain higher DHA
levels, while a mom with less access to fish will have lower DHA levels in her milk.
Consequently, human milk may require DHA supplementatlon to insure that the preterm
infant is réceiving sufficient amounts of DHA. Preferably, DHA supplementation is
accompanied by arachidonic acid supplémentation. US Patent 5,492,938 to Kyle et al.

30 describes a method of dbtaining DHA from dinoflagellates and its use in pharmaceutical
composition and dietary supplements. ‘
Typically, MCT oil is the preferred fat source which comprises 100% of the fat
component. This fat source at this level provides well tolerated fat calories to the
premature infan__t in addition to providing a vehicie for fat soluble vitamins and emulisifiers.

10
SUBSTITUTE SHEET (RULE 26)



protein conponent as whey protein concentrate and about 43 gﬁbﬁéﬁ%of t he
protein conponent as nonfat dry mlk which corresponds t %09 Wt | Wt %
~of the Mome/é(mnonponent as whey and about 40 wt/w % of ﬁdﬁusumgmm
conponent as casein. Commercial protein sources are readily available and
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powder mmmecﬁorawaﬁ%p&cmbndmmaées typi cal ly include hi gh oleic
safflower oi Ape nﬁﬂ&(ﬁé?'%typ{é@ﬁhb%@?a% ify Ctﬂé‘\‘grhff& kow&@ieoﬁrl'l the .

triglycerides, I C suntlower ol canoFa oil,
coconutwatpaﬁﬂub;ls a@nmwm Rempenents ¢fdhe fasiifien powdier, mmp@rets:ammeu Hunaani

spect | i Skl 87 shidile SPuisRAORAISIARDGIE s/ aR N2 B ERMGIOPE' U

Docosahexaenm c aci I's an o y aci g 0 be
ess#bt i sitarbts, pblyax;atbyjane Sorbitan n nndoaoleateopoumwempnmrsbrm{ammmmmause it

is the nost ch o] ura fatt A) in the
brain ﬁ%ﬁ&g{ %mﬁﬁ'&s%@%ﬂﬁ‘ﬁﬁ@&ﬁ?ﬁ%d& &g#ﬁal s for
E) he. bimmmm??nelaa?tﬂmé amdnes afrmodd ared cﬁgly?rm?] of faittp |agxdpatdmm¢ is f
i oenergetica unf av saret ought to obtain nost o
t hei r Ijq—i&;P?tSFﬁ 'E?’%ﬂ?”égigl eggpesqu?q CM%se of infants, the nost |ikely
sour ce woul wlhbgréwmmulsiﬁer écmileaeid nat'ﬂrwl so |échmnntm§ aatuundaﬂéma&mar bon
a-3 PUFA in human: Oj%r t.rh%uman co tent

o aaDT sl prisalb b RSRRENL b 39 BTG O LSt o Lot the B 1,
hi gh i nedahforiein Wﬁach%ﬁegtbdriﬁs% bbo&@”i Wt thSIﬂiut D'Wi‘lwt‘*/ﬁéf%é for!ﬂibr' e a mm

with | ess access to fish wl have | ower DHA levels in her ml

ConsequRawdey, Hﬂeﬁaﬁbiwﬁhp@mmglf ards;piesentrifan Meyntafdipmabas 1t%Wszérte that the
gLet Ier pdutf S RkwkSR éﬂﬁglféflceglpsﬁérgl cient amounts of DHA. Preferably, DHA :
ppl enentation IS acconpanie arachi doni c acid suppl ementati on. US
Patent 5, 402Ngae@rous qoymreecca seyrces for the emulsifiers listed above are readily
25 avallable and known to one practicing the art. For example, soya bean lecithin is
available from Archer Daniels Mldland Company in Decatur, lllinois. Polyoxythylene
stearate, polyoxyethylene sorbitan mono-oleate, polyoxyethylene sorbitan monopalmttate,
polyoxyethylene sorbitan monostearate, polyoxyethylene sorbitan monolaurate, citric acid
esters of mono and diglyoerides of fatty acids, and tartaric acid esters of mono and
30 diglycerides of fatty acids are available from Questin Owings Mills, Maryland.
| The third. component of the fortifier powder of this invention is a source of
| 6arbohydrates. Carbdhydrate is @ major source of readily available energy that the LBW
infant needs for growth and that protects the infant from tissue catabolism. In human milk
and most standard milk-based infant formulas, the carbohydrate is lactose. LBW infants

35 may be unablé to fully digest lactose because {actase activity in the fetal intestine is not
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sor bi t an .nono 0 e ene sorbitan
nonol a&?gluﬁp ﬁ$ F@%@?ﬁ@e?{ﬂ&l Qi%ﬁﬂgb&ﬁ)ﬂé@%%%‘g#%&ﬁnyatty aci ds,
tarisr bﬁmbﬁtﬁta&umfﬁf%ﬁppma@mdy%mmldes of fatty acids. The
preferred engl sifier source i s natural )‘l | ecithin. The anpunt of

enul sifier Gemmergalspyrcesfor V\%@@?@@Eﬂ*@s stegiabays ave readily ayailabis,and |

W/ W YachOwR B o oaftf e, EMPYrEH | ds to about
0.1 wt/ W% P:g aeb%%fg#ﬁ%&/ Ffoog%x%tﬂﬁe)l fortifi erg.o%&gmﬁgragagrﬁmbl t he

enul si ﬂe@starsuwg@mHammand dndiane. Glucoseangdisicetbased syfupstare availabigout 5
wt / wt
GTn‘aIn éalffost erg&ﬁ{jagﬁ%ﬂ&s N y%@g&?g@ﬂ&t ﬁ%&?é‘;ﬁﬁﬁg Gnd Agh

enmul'sifiers ve are readl [ e and own to one
pr ad@ i funtgse isormesyrupsiase avsilabiel from Saygil inddinneapolish Minnesotaa Faudtessiis from

ot cor oSS oo Xpley BARGr TuchE el BRlchion PONVREY SR28, 1 .,

nonopalceitt starch ar@avmblpétohyAmaamemaaFPmmgm &tammand Mnywy&umsene '
o o W Rl S Sk B, VAR, fbw V. 286kotl R ik RRPT F21 1Y

Foremost in Baraboo, Wisconsin and indigestible oligosaccharides such as FOS are

25 available from Golden Technologies Company of Golden, Colorado
| The osmolality of the fortified human milk plays an important role in the infants

tolerance of their feedings such as abdominal distention and vomiting/spit-up. Osmolality
of the fortified human_milk is tied to the level and source of carbohydrate utilized in the
fortifier powder. The osmoiality of the fortifier powder of the instant invention recdnstituted

30 in human milk is typically less than about 400 mOsm/kg water, preferably from about 300
mOsm/kg water to about 400 mOsnvkg water. The substitution of fat for some of the
carbohydrate in the fortifier powder of the instant invention serves to reduce the osmolality
of fortified human milk by replacing the carbohydrate which has a high osmotic activity
with fat which has a low osmotic activity. The type of carbohydrate incorporated into the
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~30 di gl ycerldes of fatty acids are available from QJest |g1 OsEpgmgllls
Maryl and. The third cenponent of the fortifier powder of thrs i ntion is

a sourcwm)‘o/sogagr bohydrates. Carbohydrate is a major sour geraisobasdi | Y
avai | abl e energy that the LBW infant needs for gr ovvth and that protects

L " @ et 45 o b iy By BRI vl T S b
‘unabl e hydrdiyzed thectagiactydiate sosleet(blghesBEb thes inigRercthd b!mbiic aativitpe fetal

s e arRa e b B DR regsaceria S gRg.

o1 ey 5““"""?‘2?"5“‘““’”. &M”'ﬁszi’ﬁ" e N S SILIOP Al il Afyiase.

Sm ygre(r%’TZ é!a‘t' for %@9’%(8!%9@- ope ﬁkﬂ\?ﬁé%é"eaﬂ Fan fgaddngslﬁg the he third
tri mestc@rboh lﬁ@é&@?@%r%ﬁwﬁ\aﬁoh%ﬁ%ﬁmg%ﬁi@é it Wi llllréﬁ)ﬁlt’@'tﬁﬁgk}‘erpﬁ present in

an anmount of from about 15 wt/Ww%to a fier
powder osmblwmf@mwa@a#%wﬂtmwwv@maammm is selected to

decrease osngl d bgg@ SHRSH |
preferred cg“rg ﬁ?/%%‘%% ‘s{%urc S‘% é&f%g}iﬁ?dﬁﬁe car%%rg%ﬁt%r ggg%éosﬁ%ﬁ] as
cor n sire feconstiturerbfortifien pawderfhumsan milk snb,gtlomplaysearolmmtdmepémng theer powder
can ar, c f r.et i nfants
1()é(al ‘Mlbir%?*'l m%@@r?‘ Iyzeégcmgw%r ch, %&%geg'gs?r'%h‘cg ?%E% pol ymers,
s u Cros emnetarfalltmy rthep higber vissasity [tas chuses tubeVmpple y:toggmg A clogger febdingt ose,
| act os clo orn rup and |n est | acchari such
as fr UEY%JIP%}SE@'L&{PHﬁ?e&C ?_Q%?tugwlgqs hﬁw Qggg? FE'F@\Q sga}@ove
any 15 mf ilh?emmxnubgmwfubea&sapﬂfe?mgpbystewwﬂﬂm matyl réqaimlal ng\lnrmrer gl alk
sources for t rate above are re avai |l abl e. an nown
to one pﬁ%ﬁ@@l%é’ﬁg% Ynd Wﬂgﬁéj 3‘@% RIeventsthe\fimelyp| e
froms Qe o midhnecdad m&mammﬂdt@aﬁntmvﬁeoﬁﬂ%fwe based syrups
are available fromCalifornia Natural Products in Lathrop, California.

var i ou??ﬂ?ﬁﬁ“@? ferHaer powder/human milk zaligian of She instant jnveption BJvRically I'Q?sf rom
Car gi | thih MouPSeESY, bref eﬂxbnrmﬁtasouﬁweaé)&eauoin |2§\éﬁ§ ! wcsﬁ{wf y Staley

in Decatur, Illinols. Mattodextrin, glucose polyners corn

st ar ch related4q asmelsiits. The mqf\ﬁr@h!df%ﬁ% %téfthléélwﬁ ey DED Mﬁﬂﬁdﬂﬂelmﬁfva

Sucr os

L;ct os? | stﬁe a@gﬁ%r tﬁ%’bﬁy{ﬂ%ﬁ?‘ ?&%ﬁ%gt%‘i? n fo'r H%c?@fé% %ﬁ%%&l gest I bl e
ol i 89s dbe d canieeadilysslect the-GRbahydrate sounte ammblnmm cacbohydratessthatyi es
Conpan ! o . uman milk
pl gp S {%ﬁ?nﬁv}%ﬁ?@% sﬁgﬁgai%%ﬂpﬁg& ﬁfﬁ‘%‘%ﬁﬂﬁ%&%@@fﬁ& @'ﬂ?%edl ngs such as .
abdom reswddi/aimar  milosalutibntorthe praféesed ievals CBm)I ality of the fortifi ed
human m | Kk i t|e to the sour carbo ydra zedlnthe.
fortifier p R?@ﬁa{%ﬁfﬁ?yorﬁ?e&w Spssihiiention WpiR oy ant

I nvent iy Marfderdls! K 1S typ| cal ly | ess t han about 400
nOsni k nﬁﬁuﬁ:{%ﬁ%@%@ er ab l.‘rsom about 300 -

25 The preterm infant requires the electrolytes sodium, potassium and chioride for
growth and for acid-base balance. Sufficient intakes of these electrolytes are also needed
for replacement of losses in the urine and stool and from the skin. Calcinm. phdsphorus
and magnesium are needed for proper bone mineralization. For bones to grow, adequate
amounts of these minerals must be present in a feeding. LBW infants may devélop

30 rickets or osteopenia if they do not receive adequate amount of calcium and phosphqrus
in their diet. Phosphorus and rnagnesium are also found in intracellular fluid. These
minerals are needed for the growth and function of soft tissue. Human milk does not
‘provide enough calcium or phospnorus, even if these minerals were to be totally absorbed
and retained, which they are not. ‘ ‘
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i nf ant miﬂ:&antlmymasyltdé esﬁmatedeluatmbutm%df fherdoppercin apemdﬁébrlmtéw m | Kk

sol utiaon_of e |nst t | cal | ess t 30 cps,

pr ef er ZPYMH i%“?éﬁg ég nsgauentl;. C@‘R‘I er sel 5

rel g eféspecuawmbeé bbsn w&bnangnﬁss thaﬁl nad:o/gmdaa likely't6 haV§ lomdpbef stefes, the

| ower Vi scoslt nd t he higher the osnolalit Based on the DE val ues
for caMREATRSS isneesied Tordhe deyelBAmant afikons and caFiiade-ANd iy impartark in e

car bohy ?ﬁ%g,ssg%@ga@haﬁggphﬁ@yygﬁmﬁgmgar bohydrates that w Il drive the
viscosity and osnolality characferistics of the reconstituted fortifier

powder / humar-BWV infagts arelikely toneetmereelamned yitamins than prexided by twmaspilihent of
the T oldidrd BgcaReydfiow Vit ﬁsfH’ré??l’Burth naﬁmtb@oﬁw.ﬁ 1p¥or ésya of

sug&%emented vitam ns and m nera preterm ant requires the |
r oftamins andiclinigal pendiliensrequiniag m‘aasedlwtamm intake® h and for aci d- base

bal ance. S“ff iAA us'd‘ﬁaﬁE@Ethwt&Pﬁ?&ssgle@g%férX\bg-ﬁ gél &ﬁ@hgﬁgt[}%egi@@al for

r epl acenent 0sses € urrne an cium
phosphandghe anmunagus,tsnu nT ke itamie destores in bBwafantmare adequate ishordlyiafier For

| nggls ng:?rtrg E@g‘lﬁc?g%%“s%ﬁ&}hgﬂégg% Srigrerbit’ pretbind Rrdtes iy Fqute Mgl fikids” 2 o
of vitamin A than term infants. Vitamin D is important for absorpt;on of calciumandtoa -
25 lesser extent, phosphtﬁrus, and for the development of bone. For mahy years it was
thought that poor bone development observed in LBW infants was due to insufficient
vitamin D intake and metabolism and the LBW infants required significantly greater
vitamin D intake than term infants. It is now recognized 'that‘calcium and phosphorus
intakes are more important than vitamin D for bone growth in preterm infants. Vitamin E
30 (tocopherol) prevents peroxidation of poiyunsaturétedl fatty acids in the cell, thus'
preventing tissue damage. LBW infants may develop hemolytic anemia and vitamin E -
deficiency when fed feedings low in vitamin E and high in iron and poiyunsaturated fatty
'acids. Additionally, pfeterm milk contains very low levels of vitamin K.
As are several other water-soluble vitamins, vitamin C is low in mature preterm
35 milk. Folic acid is important in amino acid and nucieotide metabolism. Serum folate -
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-30 rickets or osteopenl a if they do not receive adequate anount .cal ci um
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‘i ntraceoiboasookd ui d. These ninerals are needed for the geewssoosedsfunction
‘of soft tissue.” Human nmilk does not provide enough cal ci um or phosphorus,
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synt heameuntCKﬂaoafamxﬁ of AifiifsraR (Nutfiiinal Reediéfi prérmutufy infaftée PEDIATRIEO! t ant
enzymnes. s estimated that about 75% of the copper in a termneonate is

accu HUNHFB&T’@.N HANRQBROKa84. 4 &l Grove Villages Il AmgriganAcadgmy<f Fediatries. . B

i nfant ‘139981§pe§9-%?? aﬁrhmtohe&.eawﬁﬁwsthaaw ab&%ﬁnétbaadma&%ner& likely to
have | ow copper stores. Manganese is needed for the devel opment of bone

and caYitamip@addnineral ingrgdients feed to r@merov&pﬁttnamom mm& Bari des and

| th
o 18P Shfiodiueto BN SoRiBle i srbciieing Sd RER0TH] ichlcafBBluckis BT 10 L MO,
i ntake of fEa;amga@ of;sgpplegbstal pitdmins end mnqrmsarmtrnsfomﬁw powderethecondi t i ons
o son: PERn Bt bpicatdfeilge ?%FM b " et e ] B e By o1 om
The Vi {iamiR CA‘vft%Hl'ir?B blfhnlnﬁ"ﬁ;] 'ﬂtlé Hidtin, ?di'l@%ﬁt é‘arﬁ&lﬁ’érﬁé dcid fisdin, b' rth but

decrease soon ereaf ter ere ore, preterminfants may require higher
| nt ak em-ino$itol, ¢calcium, phadpann.lsemagnea‘imnt zinc,\manganesd) copper,gudiuant f or

0ot stafvhy SRR Tl by, T8 38GuSoA iR SRR G BBl e
deveLObmt tenirine[ ilmdltine agB\dEoltlfeam;BalfsaS'em supplementafiorei }Besxrably:, thenin D

t t t
Vit am Toriber peRer WG e Hatial fom of VIS e U E SR SR0ehE o2l o1 um and
phosphggétate). nt akes are rmre i nportant than vitamn D for bone growh in

preterminfants. Vitamn
The inventors dlscovered that the solubility characteristics of some of the minerais,

25 particularly calcium, in the for’nfier powder negatively impact protem stability in the fortified
human milk solution. Specifically, the presence of soluble divalent minerals.in the final
product destabilizes both human milk protein and fortifier protein which causes the protein
to precipitate out of solution and cling to the sides of the mixing containers. Experiment |l
evaluates protein denaturation by fortifier powder containing soluble caicium and the

30 fortifier powder of the instant invention containing insoluble calcium. The inventors have
tested the residue left on the sides of thé mixing containers for protein and found the
residue to consist of immunologically active whey and casein protein and other
unidentified protein. Further, the inventors were able to caiculate the percent of total
protein lost as residue clinging to the sides of the mixing cohtainers for each fortifier
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al so r &3 wliegslyuspengi W@h#‘elﬁégﬂna‘[ﬂ iumgaseingte: powder will include
the natural Hreferal, avbitslofthé Rt &!&drﬁ P@s&mee B9 clciurd pRbsibrte The

i nventors di scovered that the sol ubili ty characteristics of some of the

n G atribasicandabout 8% ofthe totah caipium isisupelied W@HMV\?H negatively
's;“e’i‘ﬂ 0o | Nt borhinkrell souiCed F IeblyBs cAIPR oy SvBlediRiane o
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causes the protein to precipitate out of solution and cling to the sides .
of -t he PhPsRhiate dibasia, Galgium citra @arprayaﬂabiqfro@\mmmgdt&mm ﬂw@m}sm i on by

| B i Sl o lchafh SRS o P dChuyal Prcer
25 Corporation in Suffolk, Virginia. Calcxum casemate is avallable from New Zealand Milk ’
Products in Hamilton, New Zealand.
The incorporation of insoluble calcium in the fortifier powder leads one skilled in
the nutritional arts to be concemned about bioavailabiiity of the calcium for this growing
premature population. Preterm human milk is aiready deficient in calcium and if the
30 fortifier powder provides calcium in a form that is not bicavailable to the preterm infant,
growth will be négatively impacted. The inventors performed preliminary studies
(Expériment IV) evaluating the forearm bone density of infants supplemented with the
fortifier powder of the instant invention containing insoluble caicium and compared their

forearm bone density to infants supplemented with fortifier powder containing soluble
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di basi ¢he @ tidridiRgGtdg.at e are available from Mallinckrodt Specialty
Chemicals in Charlotte, North Carolina. Calciumcarbonate is avail able
fromPrill amwdméhmltdnsewe@aqtageﬁ arerpreferedfdver bulk\packaging. Beadusenh

SIS ol BT LRI LE AR rff W SR L 1
| eads deaslirgs isinaikdolumes bffertified humanmailk aretpreparede Rowdee sterilitydb aubulk
o 02 i i R 5 RV s B St SR SRBYS S BBR YRR, ¢ o0
powder ajwdysi ieshceralire & hozpital envirehmeht) alndividuad Unie dosa@aliowtor additiomef pr et er m
| nfant 'small amounts of powder to human milk without the possibility of contamination of the
25 remaining powder since all of the powder is used in a single preparation. As noted above,
the unit dose of the invention typically is the amount of from about 0.5 gm to about 10 gm
of fortifier powder ina unit dose, preferably from about 0.8 gm to about 5.0 gm of powder
in a unit dose, more preferably from about 0.85 gm to about 2.0 gm of powder in a unit
dose. Depending on the volume of a days feeding, from about 1 to about 4 unit doses will
30 be added to about 25 mi to about 100 mi, respectively. 4
Numerous types of containers are readily available and known tc one practicing
the art. Examples of container types typically include packets (ar' sachets which may be
manufactured of paper, foil and plastic film, and foil and plastic film coated paper; and
ampoules which may be manufactured of plastic, reinforced paper and glass.
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| end
i qui deHiifen f'b‘i'i‘?sfy ogtified iymangyiliosriutian Wil tyrically Ppmgesqnh@ fmﬂyamtéﬁeﬁeng step..
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Because of he smal | vol unes of tered to premature infants
over tW@&J@S@M1@W%@ébﬁhgmagmmSanes of fortified human mlk
are prepared. Powder sterility in a bulk container that has been
repeat edly opened, powder scooped out, recovered and stored is always a
concern in a hospital envi MANBFACTURING EXAMPLEA: doses allow for addition

of small anounts of powder to human m |k w thout the possibility of
cor®0ani nat i drbaith bfriartﬁ‘ﬁrrpewdemsngamﬂaﬂmedsbyrmmhidmgufeadnmma’wder is used in

Fyor caPefpdHEt 7 84nditn ot b3l RaBI Finaral CHBMNSRES. Stp ififend S5D: T o1
: pgmgr ohe pmteinm? :\dta'slurpj(ef\m a'ouchmmm,??tugtgub?lftgmm slufiesisre Ezg(ggg {n gf o am
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about  frefttneMROAfterstaRtardiREen, the ihalflelPisaprfbried, about 25 nl to about 100
of containers are readlly avai | abl e and

| N
2T o Tablel2 prespns & b of Rateriats fo8 A1ABAAHFo B 112 it of ippyered s |y
i ncl udghilRASrifdrS eréﬁﬁﬁede%cﬁﬁﬁﬁbfﬁﬁhé}ﬁﬁacmfe follows. |
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) 8,172 kg of powdered
manuf acture foll ows.
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03 kg Magnesi um

emul sifier in the fortiVitaffin RUMAN M T K SOl §t1 0Dy
in_fromabout 0.36 15 [\NdtWalVitaminoul 3. 0| K
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human m | k sol ution. NAEEEH -
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car bohydr at e/ m ner al el BHd:Hn:fr'é% i
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Table 2 presents a bi|J2ngSufate ia) s for 1 '
human mlk fortifier.|GopPaesWfated descriptliod-84kgts]|
18 SUBSTI TUTE SHEET ( RiMangepese\suifse 60949 TabP320 kBi | |
redi ent Amount | ngr edi eifiodivm selesate0> L Cor m_s090 ikds 16
chl ori de96. 2 k Pot assi|Niacimamidee223. 8 kg 0.28 kg
" | Riboflavin 1.14 kg
Caicium pantothenate 4.08 kg
Pyridoxine hydrochioride 0.655 kg
m-inositol - 9.55 kg
| Biotin 0.0727 kg
Folic acid 0.0775kg |
Cyanocobalamin 0.0016 k
Ascorbic acid 153.5 kg
5
- A carbohydrate/mineral slurry is prepared by heating 2,763 liters of ingredient
water to 54°C - 62°C. With agitation, the specified amounts of corn syrup solids (Maltrin
M200 distributed by Grain Processing Corporation, Muscatine, lowa), magnesium
chioride, sodium chloride, sodium citrate, potassium citrate, uitra micronized tricaicium
10 phosphate and calcium carbonate are added to the heated water. The slurry is held

under agitation at 54°C - 62°C for not longer than six hours until it is blended with the

other slurries.

An oil blend is prepared by heating the specified amount of MCT oil (dlstnbuted by
Stepan, Maywood, New Jersy) to 32°C- 37°C with agitation. An emuisifier (standard fluid -
15 lecithin distributed by Central Soya, Ft. Wayne, indiana) is then added under agitation and
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together with agitation and the resultant blend is maintained at a temperature from 51°C to

60°C. After waiting for at least five minutes with agitation the final blend pH is adjusted
with- 1N KOH to a pH from 6.45 to 6.80. The total solids of the final blend is 30%. The
final blend is heid for no longer than two hours after the pH check.

- After waiting for a period of not less than five minutes nor greater than two hours,

the blend is subjected to deaeration, high-temperature-short-time heat treatment, and
- homogenization, as foliows:

A. deaerate the blend at 10-15 inches Hg;

emuisify the blend at 900-1 100 psig in a single stage homogenizer;

C. pass the bilend thhugh a plate/coil heater and heat the mix to 71°C to

82°C,

D. homogenize the blend at 3900 to 4100 / 400 to 600 psig in a double stage
homogenizer; '

E. pass the blend through a 16 second hoid tube at a temperature from 73°C

to 85°C;

F. cool the blend to a temperature from 1°C to 7°C; and

G.  store the blend at a temperature from - 1°C to 7°C.

After the above steps have been completed, appropriate analytical testing for

quaiity control is conducted.

Based on the analytical resuits of the quality control tests,

batch corrections are made if need be. Final blend total solids are from 29% to 31%.
A water soluble vitamin solution, ascorbic acid solution and trace mineral solution

40 are prepared separately and added to the processed bler_\d.
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di ssolve. Vitamin A D K and Natural Vitamin E (di Stl’l but ed

Inc., ©¥PO0E49||1inois) are then added to the slurry wkdI/@spowssoion. The
conpleted oil slurry is held under noderate agitation at a tenperature

from 26C t o A adcotvicadie sbitlowis ;srepaﬂee by Addihg e :%hﬁnréwa&hauhtr&f'abcérbxd S
bl ended gth the other slurrie rotein-in-water slurry is prepared by

heati n§© t9:4493 litersof J0°C 1Ry3 G ‘@ﬁtﬁrWﬁgéQ“ﬂt@n 48C-60C. Wth agitation, the
speci fi ed aniavhingfal %euomsqsrsb&ee%g%aﬁﬁ P3P 1hdior AdRecidtie Sghde 0 'aC by AVPC

Inc. Anes, lowa) and nonfat dr wat er The
conpl et@B595.oUBrer-agitatien, @dd she; rerqylrag amountaf potassivmigiteate adddemeus |y with t he

oth | t n

car Eb%hélc']‘rféaltt%e'/ﬂrigmgf%&i?ﬂ@p ?{eegééa]llrnjie%%@ c?argpéteoge[oﬁ ﬂdé regwr?%Fngn?nd the
resul t @hzingisulfate; copper suifate,cuanganese sulfate andisadidm seieﬁa@ tbthe G@en After
_vvaltln S Vv agitation the final blend pHis
adj ustedagagﬂuﬁ%‘&l&%iqﬁvﬁw%r'gm"éu 5 to 6.80. The total solids.of the
f :c nal bl end The W&tes soliitsle vﬁamml sdhitionds ?uaphmh¢yfmahn“g3530)it€|%r ofﬁd@@ﬂibﬂ@f hour s
after t H 5 fter t|n or, g per nqt ss than five
nm nut eg" ro géh °§§%§5°g:h e[%u itieg, f 'B‘F@?ﬂ?"g% r@’&ﬁ?‘ﬁ%t Y8 deaerati on,
hi gfo t @Eﬁtﬁtﬁﬁﬂﬂt@ Riddxing hydeo &rﬂmdet Hadhie rmslcjméwndmual1 AMERS) Bigtin, IBiic adid

foll ows: 20 25 QH%P E’(‘;S th@?él end through 16 second hol d tube, at a
terrperéf‘ﬂrcé‘a?‘? iptin agea tothe peated Watery| end to a tenperature from1 C
to 7C and AR ofthasokble ala#d%muah the nAABIAI sHiltioR ahé watér%ome?@tamm 35 After

t he above steps have been conpl et ed, appropriate analytical testing for
qual i t90@@%mmengd@%mjbeelendsdmdmdehamm .ytical results of the

LY P e e A O S TR e

asctg b eorg'scedks The! riboleadéithe'sufge BnNRaha Faﬁééb WiroGgh the(tédrs ifjéRBwRére it

separ at el and added to the processed blend. 20 A deaerate the bl end at
10- 15 #h 8. - B3t Jineynixeaters evaper-8ash.chambepwhere;ithis gosleddPe st age
Pno;m ?g?;iefgrzoc Qherpﬁérﬁpécﬁmr&idméh InDir\U00 riicid ik pricPtd tHeaAgIP predltreNeat the
pump and mto the dryer. The dryer settings are as follows:
Nozzle pressure 3000 - 5000 psig
20 Liquid flow rate 11 gpm max. '
Ingoing Air Temperature 160°C - 207°C
Outgoing Air Temperature  82°C - 108°C |
To control bulk density, dispersibility, particie size, moisture and physical stability,
- the specific spray nozzle, nozile pressure, drying températures and fine reinjection
25 'parameters may vary depending upon the drying conditions of the day. The powder
passes frorri the dryer into the eowder coolet" wh'ere the powder is cooled to below 43°C.
~ The cooled poWder is stored in appropriate containers until being ﬁled in individual
packets. o | | '

30 EXPERIMENTI
The objective of the study was to evaluate the emuision stability of human mllk
after the addition of the fortifier powder of the instant invention. The emuision stability of -
liquids which incorporate powders is routinely tested by a phase separation test. The test
evaluates the separation of human milk into fat-soluble and water-soluble layers. 7.2 gm
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‘The ascWhde6eees d solution is prepared by adding the requpeefisodadet Of
ascorbic acid to 2,453 liters of 10Cto 37C water W th agitation. The

T 3 of Mgin sRfdeF o M%m"%ﬁ”ﬁ% req UI re anou%e'%éwp' fg&%" et et
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sul fate ané{@%?’ﬁnp rﬁgnagg tg%lhgé%l{egeﬁ-hgxé%%o@cgﬁ °w)(gﬁd?ﬁ9 f?ve
m nut edherbeakearwhilg stimng vigoraislyu [Stiering ¢mﬁnue¢tdrl§bouﬂ30 Sewm&b%dsnhté thgat i ng

530 37C to 65C. Th re itjes of
ni ac# n?%wgephraléb %W‘F\ydg%?%l EW%%E!“B%YVB? HBW&F@* H@Wﬂé‘c’]% ki ori de,
t hi ami rgeaduated cyiinder fdephasalsaparhﬁbn tést. OThe sarhple s‘ataﬁu&turaadfcs‘rweoaha' am n
are adq of the ascorbic acid. solution, the"

m ner al §5‘P'Uﬁ[°3%e 6 50 Yﬂ? '%ﬁmeequﬁﬁﬁvat%quﬁnd@w@m@ﬁaa@de@rm t he
bl e ndeqhesiapr rA higﬁ ménﬁglﬂhﬁilrgﬁmaér héd fa?thbt iﬁb@ﬁéaﬁﬂ%ﬁ[ﬁrﬁd&% thoug h a plate

heater ¢ 82C before going to a I5 surge tank aves the

sur ge tdéﬁ%R 'éﬁﬁﬁ bﬁ%{‘@?@@i‘ﬂ apd At 'ﬁYHé Iy adelition psmall spatida was plages msdwca t o 88C
- 988 cﬂhﬂeﬂdp@éﬁ@f t‘iae@&@e ¥ARa'top [agehto déie Fﬁﬁfi}@' lftHe toB?afe?ﬂﬁg{nh

C- 82C, then punped t hrough an in-1ine 20 ter prior

pr essuifd layarmJhefat lawqrwae rﬁea%nhgasﬂy off the graguatedesyiindersnamie Tablef mistsm 20

Nozzl e #@&(}83

Tenper ap %féei%g %&%ﬂhﬁ?k&aﬁﬁlﬂ{.ﬁoﬁ%ﬁ? s eg%éuggglggg%e h%’ﬂ%’ g'ﬁ'kbul Kk
densi t gontaplsiter 30,80 and/12Qominutes] e si ze, noisture and physical stability,
the specific spray nozzle, nozzle pressure, drying.tenperatures and fine -
reinjection 25 paraneters may vary dependi ng upon the drying condi-tions of
t het@lay. The powder pas3Jablef3:0PhaseSdparation'Resdite powder cool er where the
powder i s cool ed to[bel owsSdmiple The [ 030-60 mmWIEA20mim Or ed i n appropri ate
contai ners until beifféertified Kimarmilk1dl VT aUgimj PaCKEeT$mi 30 | EXPERI MENT The

obj ective of the stURimaAmikEoRal Ual € T Bggemrat ST O mit ¢ api ity of human mlKk
after the addition ofthefortrfrer—power—uof—tte—Tmstant i nvention. The
emul sion stability of  |iquids which incorporate powders is routinely
tested by a Thedatinsheuman wik cendrol sampletseparated and rose to the top of the

solution as demonstrated by a 2 mi fat layer. The fortified human milk had half as much
20 fat separate and rise to the top of the solution as demonstrated by a 1 mi fat layer. -

Human milk fat is known to separate and adhere to the sides of feedmg containers and

result in significant ioss of fat (energy). The small amount of emulsmer added to the

fortifier powder to help the powder incorporate into the human milk was surprisingly aiso

able to decrease the fat separation observed in human milk, thereby delivering more
25 calorically dense fat to the premature infant. '

As discussed above, fat is crucial for growth of premature infants. The lose of fat
heips explain the difference in growth observed in preterm infants supplemented with the
commerc:aily available powdered human mllk fortifier which does not contain an emulsifier
and the powdered human milk fortifier of the instant invention which contains an

30 emulsifier. (See Experiment lll and V) | |

EXPERIMENTH =
Reports from the NICUs described a residue that clung to the walls of the
reconstitution container when the commercially available fortifier powder was added to'
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PCT/ USOGWO96us40f fortifier powder produced as in - Manuf acf.@f,bgﬁlﬁgﬁnpl e A
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25 cal ori fajl%_ dense fat %ﬁ@%e premature Infant. As discussed above, fat
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Fortifi&finddp WaS thetfiricuddtlef o 95 Afinutes in a water bath at 37°C, then allowed to cool

to room temperature’ pnor to further dilution in buffer.
To evaluate the type of protein in the residue an ELlSA analysis was used to
quantitate mmunologncally active casein and whey protein. In the casein and whey ELISA
25 analysis, samples were tested undiluted, and at. subsequent 4 fold dilutions up to and
mcludlng a dilution of 1 to 262,144. The enzyme-lmked xmmunosorbent assay (ELISA)
method utilized is described in the article by Cordle et al. (Evaluation of the
Immunogenicity of protein hydrolysate formuias using laboratory animai
hyperimmunization. PEDIATRIC ALLERGY AND IMMUNOLOGY (5) p.14 -19, 19984). The
30 ELISA assay is designed for the detection and quantitation of lmmunologleally active
casein or whey using rabbit anti-whey antibody and rabbit anti-casein anﬁbody.

This aesey measures only the immunologically active casein and Whey protein
components in the. residue. Resuits of the ELISA analyses for two separate
reconstitutions (A and B) of each powdered human milk fortiﬁer.are shown in Table 4

35 below.
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m |k and there were concerns that the infants were -n(j)i-.t‘ifa_ac_tﬁl-al BEPr i ving

all th y@nts in the fortified milk. The residue was,, ' under
‘the el gvcvgug;r?bgn?cr oscope and was found to be protein. Th?m@%le of the
study was to quantify and identify the protein residue left on 5 the side
of the reconstitution containers of powdered human m Ik fortifier -
cont ai ni Tigblesk| ELISA analysisiof Sejdufor imuriologically Adtive caddin ah@ whieyi er  of
the instant invention containing i ppstelip!l € cal cium (1C).. The powdered

human m ik foftrirers e\l N1 N0 SOT3thl g caseir! | he Enfam | (r)
Human M|k FoF%égf nwi%cvmm%gm%?&ﬂﬂe powdered
human m | k f of @ TRET comtar g TS0 B E ok 3 3 he fortifier
10 powder of [ grstamt—tmventT nuf act.uri ng
Exampl e A.  Saggtes aeh—poY 4' +
reconstitut ed~&; O—Og——of—t-he ‘
in%glass gr & > g el trol =y A¥hed lonly 25 L of
ml K but was ot HEr r pewder atthe iRstant inveation coptaining inrojuble caigvm gr aduated
cylinder was therPCobefp@if Human MilkForifier coptpining seluble£RlEM o facilitate 15
powder reconst it Yqlks) coragted Besantreleantiion hen poured into a | abel ed beaker
for protein analysis. Each graduated cylinder was then inverted onto a
paper towel Allif@males stdmmpn y peliveicaseinand wihey pratein ertheywsils ghthe 10. 0

L ' e@i’a u : g&.},ﬁé de, b ~ . 05%
OV‘éﬁ btﬁdr??ﬁé\géna eﬁeﬁakﬁ%ﬁéf%?% er S gg\‘/%trgsc{% ?%gl ec(/)val I s0 of

t he cyni®Weanomsawhey pretein behindienikavetrgedhae thepld fortifier powderaff thetingtadld si de

wai | s A ‘ 7 | ; factlitate solubilization of the
resi dug&gggégtﬁhéﬁﬁpﬁgé%ﬂmiﬂnﬁi#ﬂg%gg@gt%gh*agr 15 minutes in a water bath
at 37C, theToadvainatel thepamoanht of peoteindost tire thecnesidue cthe rammunt of tétal priotein i | ut i on
in buffer. To evaluate the type_of proteipn in the residue a LI SA ,anal ysi s
was us8HeN Sp L ceimhke: et B Rty o erdiour Aol GRermRgHE . 1
thets gﬂ'ﬂé l?.olﬁlﬁd?1 Wiﬁclyhdﬁhé lﬁéur_ea?fromﬁieyg‘aduatel_l erﬂg_r inthe pi(;lé_pl%i'aﬂ_dn lst‘éiaic dti&id , and

- at subsequen old | uding .a dilution-of | to

562 14%es FavaRd pirdhe TECAT I RIEDTEE AT 4850 svatah Srtodhnth detemming ped i s
descri BRfqudhtity)6f Frotein tifat lid fotadhéredb tifd recohsttlitic ¢ontaifdr (thaGrotein in

I mmunogeni city of protein hydrolysate fornulas using | aboratory ani mal
hyper i Mati on. PEDI ATRIC ALLERGY AND | MMUNOLOGY (5) p. 14 -19, 1994).
The 30 EL| SAnSEgATORIRECESIAUTO 1030 sl (PétStond Andyidl, Incyfis ap_ Of

i mrunol ogi cally active casein or whey using rabbit anfi-whey antibody and
r ab?R t integratesh Semirattamated pitrogan gnalyzerywhieh usasan adapjationof thelrrsicdli cal | y
active ] J=pV el i alyaafe) L Qs alyr-s |4 of the
ELI SA aa%igqug%sﬁ% orrm? %‘a?é%fgr&g{heprsr ecoﬁgﬁtt§j S%;%hgﬁgeo(y’ Aﬁghﬂy‘gﬁc’gﬁﬁgggﬁa'pOMer ed
human fhelopecatingfrnanuals fordhe ielten ATitoh1030/S\atemn wege follpwed to determine the. |

amount of nitrogen in ;he'samples._

of 2% m |k

The amount of protein in the sample is calculated, based on the nitrogen
25 concehtration. The nitrogen concentrations in variods proteins are known, and
empirically-determined conversion factors is used to convert from % nitrogen to % protein.'
For example, milk proteins contain, on the average, 15.67% nitrogen; thus, for milk
proteins, '
| % Protein = % Nitrogen x (100% Protein / 15.67% Nitrogen)

30 : or
% Protein = % Nitrogen x 6.38

Using the percent protein data and the known reconstitutior_l volume (25mL) the
total protein that did not adhere to the sides of the container can be calculated. The

24
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'SUBSTI TUTE SHEET (RULE 26) WD 00/ 60949 Sanpl eTotal _ng casﬁi gﬁkal s whey
2% mi |k control 1.310.31 C - A2.55 (1.241.89 1.58): 'C B3. sf s#lld2( 2. 01)
SC - AyBiogedd. 3. 51 (3.20) SC-135.77 .4.46)4.94 4.63) |forubiidosdd €

- powder of the instant invention containing insoluble calciumSC - Enfam |

‘Human | i i ni Lubl.e c um lue) corrected, for

cont r ofmeSat & wieeE ek Y s duPee B b i Bt B Spfonsiton Ebnfafier dseh and
whey: psamplens showhdn Tabies$ diowhe 10 reconstitution contai ner. However, the
SC fortifier powder left 137% nore casein and 118% nore whey protein behind
on average than the IC fortifier powder of the instant invention when
corrected for coTibile!Bit Amounit of fstarprotdinlthat’didaicthdiére tb lge amount  of

- prosein lost in the resi dides dfithe FéEoHtit@dort ebmhaingFotein in.. each sanple
must be deter (TNeT. Sahigie (€ 0UATthy protein/i Ol Ctotal! FOteiq O | S

det er m ned. % ' ' ﬁvg%gured—rfmrg%gmt ed cylinder :
in the prepar Ic 0K step—above—was—arghyz sy —tHre— TEC AUTO 1030
system f or ni HHgEr—to—deterrre-r—thesaaaigty-rof ~did not

adhere to the T, ' PYRALE 'L&' on). The
TECATOR KJELTERYAN Q- 1030 em.( DPg PP A —)s an - 20

I nt egr at ed, seBL B ed_nj den F S8 890 _adhpt ation of
the classical adfdfostifigerawdsnefimipsirnt inypation continieg insplublesalgium f i r st
descri bed by Johattr EgfemiiiymanMik Egrifier capiainipg saiuble @AGUFanual s for the

Kj el tec Auto 103G@valye) cemgoiasfer ool soriEbutien det er mi ne the. anmount of nitrogen

it ¥0he sanples. The amount of protein in the sanple is calcul ated, based on
t he ni t r ogeThedstatmgnf protainiin solutior fai the Sgsampleris 438-28 manrsaverageand.ys

pr ot ei L I ly ¢~ Nag .0 ,tors is used
o c ot B i Bt Shotet schlfibh e & sefoR {236 gl BFaRe0 e 005

cont ai diffecences@araexpactieq ad Sadvidrtifier powder, contribstesfdifferanit ldvelsmf preteinde 30 SEP
2003 PgT/ 0 I : I L VS| ' | ically
not ve TETI ORI HghR, s, e BB Mo Il TsifoarB fonp PRABIALGR, O 1Y
Ni t150gas residue & Preodide of theYeddristigion cantéind8 Usi ng the percent protein data
and the k'no%erper&%%srtelsztdldte 'vw?ar(].s tggtlea r{gr i&\%‘?t.lrtr\ié)og}cgﬁ active whey and casein above.

However, there could be additional protein present in the residue that would be detected.

So, the total protein concentration of the residue was measured by the isoabsorbance
, method described in a publication by Ehresmann et al. (Spectrophotometric determination

20 of protein concentration in cell 'extracts containing tRNA's and rRNA’s, ANALYTICAL
BIOCHEMISTRY (54) p. 454-463, 1973). A single reconstitution of each of the formulas
and the milk control were prepared as previously described, except that the resid_ue was
dissolved in 10.0 mL of PBS. Isoabsorbance measures all protein preéent,and cannot
differentiate among protein components. The results are shown in the Table 6 below.

25

Table 6: Amount of total protein in the residue
of the reconstitution container -

Sample mg protein/ml- total mg protein
. 2% milk control 0.45 4.5
iIC 0.9 (0.45) - 9(4.5)
SC . 1.37'(0.92) 13.7 (8.2)
IC - fortifier powder of the instant invention containing insoluble calcium
30 ‘ SC - Enfamil® Human Milk Fortifier containing soluble caicium

(value) corrected for control contribution

25
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total protein that did not_adhere to the si des of t he contai ner can be :
cal cul ated. The 24 SUBSTI tTUTE SHEET (RULE 26) pr ot ei n V\O %94%83 5. 2003
-PCT/ USOGY @ ddfeabasirount of protein that did not adhere t'o tg éjsg@ &f t he
reconstitution container for each sanple is shown in Tab

Sanpl em pr oty ; . L0..2% i | k cont 34. 2 A43. 4
,(9m§1 085 ( %’3&% &E?A%gﬂ'ﬁé'gé' gﬁ”ﬁ@ﬁ’%%{?&“@é&’)’ ég’%@sﬂ‘ﬁd( 137.5)
SC - B3sdoBndipdhe radijud. The SO fdrtifier powdersamplefieft Kﬂoalwl?rrﬁb@totaf I'PrR&ihi on

cont ai ciu Hunman Fortifier containin
sol ubl ;b"@g'f’éﬁ%ﬁh@agefa@%&ﬁ%ePgﬁ\emta@drmww Yhen coFgcteashfor gontributiopt nS
of protoécontral. sol uti on for the SC sanple is 136.25 ng on average and . the
total ny oféﬁ)rot@ln in solution for the |IC sanple is 230 on aver age.

Thes® di f f erangibe estimateofthe protein whichidid pet adhers tqoﬂamﬂsmfrthe ibutes -

di ff er ¢édorisBiBOR cortaiPEPALIVE, Ay thb%tu@‘fbt‘th@%tiéf bratein H@?ﬁ@@ﬁas ide, 10 on

utilized below to calculate the percent total protein
t he si ddPessentREprotain jest can e generated fonerach sanwlq;r'ﬁawer? lists thetetalpeotein st ed

for i nmaspm PEiresidie mcﬁﬁﬁmﬁﬁ Hrt{ii%? However, there could be
addi ti onal protel ne;e)ﬁri'ysné% the resi 3110 at woul d be det ected. So, the

total protein concentration of the resi due was measured by the
isoa@sorbance Ehre mann et at

(Spectr ;ely;- ! al| -
eXt ract AR v " N © LI L ot e e 1 p )
454_ 463 @ A . a Mg aYalal '\f the f Q‘Yﬁ%ﬁ as ang t he

mlk co -were preparedl as r{ﬂoﬁﬁaqltl"\ﬁ) ri bed, _exce9%hat the |residue
was  di Tde in 10 0 ni bf PH4.5/230HHBIONce feasures 88% prot ei
present | S&ad cannot  di ff el ent (S2/A3EAUNS2IA: ei n| conpone@®3% The redul ts
are shoBCi-Bthe Tabl e 6 bkl ow (92138hOR)800 Anpuht of totBd%protein|ln the’
resi due of € hisrtifiernowder of theiinstantioventiomeantaiting indolubleccaiciimyunt  of t of al
protein thatSCHEhfamil® HuntbeeMilk Foptifieheontainingessiuble calsianr econsti t uti on cont ai ner

_ (value) corrected for controt contribution

16 '
The SC fortifier powder lost 6% or 234% more protein in the residue ctinging'to the

sides of the container on average than the IC fortifier powder of the instant invention when

corrected for contribution of control. Clearly, the presence of soluble calcium denatures

the protein causing it to cling to the sides of the mixing containers and negatively impacts -
20 the amount of protem delivered to the premature infant. | .

o As discussed above, protein is crucial for growth of premature infants. The lose of
protein helps explain the difference in growth observed in preterm infants supplemented |
with the commercially available vpow'dered hum_an milk fortifier containing Asoluble calcium
and the poWdered human milk fortifier of the instant invention containing insoluble

25 calcium. (See Experiment il and IV)

EXPERIMENT il
The primary objective of the study was to demonstrate that the fortifier powder of
30 the instant invention added to human milk (HM) would support acceptabie growth in
preterm infants. A second objective was to evaluate the serum biochemistries (ie, protein
status, caicium, alkaline phosphatase), tolerance, clinical problems, and morbidity of
premature infants consuming the nutritional module. Another secondary objective was to

26
SUBSTITUTE SHEET (RULE 26)



"Sanpl eng protein/m .total ng protein .2%m |k contr.ol 0.454.05%iSEP 00P. 45) 9
(4.5) SC1.37(0.92)13.7:(9.2 IC - fortifier powder wof the i'nstant invention
~cont ai noono/eoewvol ubl e cal cium SC - Enfami| Human M | k Fegrndseemsnpnt ai ni ng

sol ubl e cal cium (val ue) corrected for control contribution 25 SUBSTI TUTE

SHEET (cBiplre’fhle fiftritiohal HoWdér Mihe Ml HeRfidh 1O87bR P tiaPorfifitr powae ni que,
addi tional protein that was not detected by the ELISA nethod was found in
t he redhatlhas bega indeserfar @ number FMBES: sanpl e | eft 104% more total protein

behind than Afipudnfad-dt drb &%ﬁﬁﬁ&%&d&%ﬁaﬂhﬁ%&uﬂ%&@& Higpwar r ect ed

for contribution of contrgtf'e. 5 1g the estimate of t rotei’n which did
not adtfenducted thevaluate pretermiinfentsireceivisg Pretetmo mitkcavpplamented with eitherda t he

val ug f . e)s | ) ' ' f protein
/2L 5 hyichohPhiliale BofareTHATn SN BrlndP EA3HHY Pumdh A Fiftrec” P ©

| ost i reotinal) oeﬂledmﬁerlpomgengf the cumentrimvention(experimantal)rat eveey feedifig.Tabl e 7;
pouder SPleE e dnsdiR /s rrRlited t 4acR TR RLAHRY ey R e Sl 1 ¢

folrE t } f i&fldﬁbﬂﬁﬁwrw;fegﬁm_ f _'onbfﬁvemjfortiﬂao?bwiua&m?bemoj hnd)ilhe suajem) ogi UM sg
- Enfam man rti r contain sol ubl.e cal cium (val ue) correcte
for cofbaaed A male it 4t et A0S LR, AfechPraic Roos, UM han 1 he | C
forypfi . hididradsded horsiaity @atawisra assi Ctegbh i ri bution
of - l%ntbﬁﬁgll':_éﬁgig%sr Iﬁa’@t %éé pr esgﬂ%e- of ai'tsyol ubl e ceﬁsgﬁgrﬁwe?eﬁ u’?feagﬁﬂtgie protein

. early, t ol e ) d
causi ngtydied yntil hpspiat disghare; paly antiropereetsic,vangbles (waicht langth, anddiead vel y
i ‘mpact S E}gn@ywé | ' ed to the premature. infant. As
di scus?‘erggg ove, prf)%cédin%diagg%?‘u%}iua bfhg-?bgrowt‘h of premature infants. The
| ose of pr dirematuse infantewereseeruited frams neanatal intepsive sakerunitsdbathad i n preterm
i nf ant ' ' : ' : ( n mlk
forti f%g?%fé;é? %oﬁ%egm'n E&@m@’zﬁg@ um&qg%cfbiuﬁrgé%%\kggér ggp maﬁ%mrt i fier
of t&e lndisnapdiisj Ny Kansas City oMOa Lauiaglie, koG amd @mabachEci um ( See. Experi nent

L L) BNl e BT i S AR S o

human radight fbf\jestatiohal age para weighing 11800 g ware \eligiblento participate i nf ants. A

- second Qb BCL LS AT Rrth Jo i Werd MShdbRiiHER B SRR Tortrbi S exbbinemafy6' "
preterm infants were randomized to the co‘ntrol- group-and 74 pfeterm infants were.

20 randomized to the experimental group. The randomization was proportional for birth
weight (<1100 g and <1100 g) and gender. ‘ ‘ ‘ | ’

' The nutﬁeni content of the two powder fortifiers added to human milk is listed in

Table 8.
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'status, calcium alkaline .phosphatase), tolerance, clini c %ﬁb Eﬁ% and -
norbidity of premature i'nfants consumng the nutrltl‘onal no ot her
isecondewg)omzt ive was to .26 Sanpl eResi duel total prot elpcmysw,@ﬁﬁptel n
lost in residue 2% m |k control4 5/ 855 + 4.5 100. 0. 52%1 C - - A(4. 5/ 230+
4.5) 1001 9%riafle 8 Rirtrigh? Santerd ST Hif arfd } otiflarsd 3% SC
+ 9. 2J T00C |29 praterat | 1O L i
OO/ 60949 PCT/ US00/ 09301 oafmagré*h e nu(bg,ljgg? Nor -6) | nstant
i nventi on to a commerci al (pbo1do mL)er | powder hgt has been in“use for a.
nunber of years. —An rnfjent-to-treat| prospecti Ve, gaieRq 290, Batch2 |

doubl |cEnergyktatnimul T 1 cenier sgpdy Was congiucted 10 qsgl uatg preggrmrnfants
recei inpg eterm m T K [Sup@al enment egl WOl €l L Ner| aq4.00 conmencrggtyavel | abl e .
powdgr edotroean i | k f orjt imatuee hirhar ajmi witdyldeot®in V1 | whep @rckdin €1, whey'brdtéih ) | OF ’

the flortifier powder off the milkrr ent{ i conesritiaten( éx phcantratenl )| adncént@tey
feedijng. Subjects werg¢ enrolled and rawdiomi zed. nanfateeyarhilld @ mbrtétdey migoder
priorl.to 21 days of lifle Study Day Ilcessinatehen fortification of the btudy
fortilffak@ powder had bgguB8and the |[su®jlect  redchddlan i nt aked.a at | past
100 L/ @gvraay Ant hr opgnEfre hgman cesnoneadded 10 MG Todheni st [ MET oili nt akp,

tol erlance __and morbidifly dat®ilkner o lagsessed  Fi df until
hospi [tCHPMYLEReS ge; onlly &t hr oporsit r R vari abl es1Bwei ght, |l et h, anp head
i : im%w wer e
oy

ci rcynf e) were colll ect® it er Sﬁa‘éﬁay 29, CREYFHP ur
recru%&—f—p@m—neen&t—aﬂ-—i—n-t—en&—ue—e hatEQlds
b with study

coll g ] esti gat or ocated in |t Lake C||7 N
Houst|on, ;15 I ndi are?gg 2{’ sas Qty’ﬁl - Loui svi , KY ahd

Omahg, ySingle, twn, tr| pI et| 4 fsant's bor 3 weeks st ati onal] age,
W th apg{ late wei ght Qq, gest atfi ogay age, and g@l ghi ng < 0 g were .

- el igilbl erigmin@s-4), igPat ¢. ooBf- hundried p3g4 fort;-f@wo i nfants gippe
r andgmi Zmdoﬁaﬁnmmvi cq nto@ks or experpgetal ; 70 ghget er m i| nfeadgps were
randdnm zgd, h@ t he control oo1®up. ard g449r et erm igbants wel e.0.24@ randpm zed
to the es-pmrmdgent al gr qupo.08he randondaati on s masportiopalogsor birfh
wei ght (Niadd ngg and <11Q0 @)i5and gendeB8.0 The nufjri@ad content oxf2 the two
powddr f i€ afid.ameg added t 83hunman mjl RSis |listed B& Table $.227 SUBYTI TUTE

SHEET} ( FRanitirgjc agid, 0@/ §099.988 0.73 160 1.40
Biotin, mcg 0.4 : 27 30.0 33.0
C.mg 11 11.6 23.3 60.0

Minerais _ » ,
Calcium, mg 25 20 131 . 118
Phosphorus, mg 13 ' - 45 N 68 - | 67
Magnesium, mg 32 - 1.0 7.7 7.7
Zinc, mg 0.34 0.71 1.30 1.2
Manganese, mcg - 0.6 4.7 9.2 12.0
Copper, mg 0.064 -0.062 0.200 0.200
Sodium, mg’ .| 250 7.0 17.5 175
Potassium, mg 57 15.6 72.0 720
Chloride, mg - -1 85.0 17.7 ‘ 40.0 '40.0
iron, mg o 0.12 - 0.35 0.45
Selenium, ug 2.3 ' 1.4 0.99

T Amounts added to each 100 mL. human mllk “4 packets of fortifier powder). Values are label

“claim.

$ Amounts added to each 100 mL milk (4 packets of fortifier powder). Values are analyzed values.
Two batches were manufactured for use in the study.
| § Values for mature human milk were used.

The independent variables (treatments) were the control fortifier powder and the
5 experimental fortifier powder which were added to HM. Both fortifiers were provided in
small packets in powdered form and were added to 25 mL HM. |
The primary outcome variable was weight gain (glkglday) from study day 1 to
study day 29 or discharge, whichever came first. Secondary outcome variables were
28
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{ 5 SEA" 2003 PCT/ US00/.0936 NutrientsPreterntontroltexpegfign @?@ﬁ
Mik-Mature*(per 3.8 g)(per 3.6 g) (per 100nL Batch:l Batiﬁng E %y
~kcaUnl 6WOI0E084%4 Protein, gl.4'0.71.01.0 sourcenat ure hurlCTASsy/0$300t ei nwhey -
prot ei nwhey protein m | kconcentrate/concentrate/ concentrate/ sodi ummonf at

d I
uannsr e el (iedD b seRanbécheRiieoth Sl otidh Snpophasiib. o

sour ceftaisorinasal hgmegstasis, and Vitlsoinrsand b statys. dsemm hiechemiisies\aisani ns

oo o. Biaiod BiSchpsueBpbiekiy e s rpeortly Wi el o, fortapy vitles .y

(B- 2) , inaiyded head zircamissence g0 (Bréday)ydinEabiistory (ntaisn tolgradces cliriical
1298 63t iy s, BP0 S o8l 2259077
C, 1111. 623. MeanQotsl erergy slntﬂeés:dunng thg%ﬁﬁ@b%hbd&d@hmﬁﬂiﬁmpﬁbemﬁ:ﬁm%%?

%ggeg i 4roURs, ﬁ%ﬁgﬁﬁg it WstnesPRnan ik seomipe 1 1409 3% G Ing/day while

the infants fed experimental fortlf' ed human milk received 118.0 + 1.6 kcal’kg/day. There
was a ‘difference in meah protein intake between the two groups. Infants fed control
10 fortified human milk received 3.1 + 0.1g protéinlkglday while infants fed experimeht_al
fortified human milk received 3.5 + 0.1g protienlkglday which is consistent with the slightly
higher protein content of experimental fortiﬁer powder.

There were consistent differences among infants in the two fortifier powder groups
with respect to growth (weight, length, head circumference) with the. control group always
15 growing more slowly. The significant difference in weight gain for the primary analysis

between the groups was 2.6 g/kg/day (experimental > control; p<0.0005). The significant
difference in length gain for the primary analysis between the groups was 0.2 mm/day
(experimental > control' p<0.05). Although the primary' analysis for head circumference |

v gain was not drfferent between the groups, there was a significant difference in head -

20 carcumference gain of 0.15 mm/day when analyzed from study day 1 to last fortifier
powder feeding (experimental > control; p<0.05). Furthermore, the differences in weight, |
length, and head circumference gains between the groups were even greatér in the | ,
evaluable group of infants than in the intent-to-treat group of infants. The significant
differences in weight, length and head circumference gains (p<0. 0005 p<0.05; and

25 ' p<0.001, respectively) for the primary anaiyses were 4.07 g/kg/day, 0.23 mm/day, and
0.30 mm/day, respectively, with the control group growing more slowly.

The differences in serum biochemistries between the groups were aiso very _
consistent between the intent-to-treat and evaluable groups. Of most clinical signiﬁcgnce
were the mean alkaline phosphatase and calcium vaiues. in the intent-to-treat group,

30 mean alkaline phosphatase values among infants randomized to the experimental group
appeared to be higher compared to the infants randomized to the control group (327 UL
vs 272 U/L, respectively); however, mean vaiues for both grbups were decreased by
study day 29. in addition, mean alkaline phosphatase was in the normal range for both
groups. Resuits were similar in the evaluabie group. In cohtrast, in the intent-to-treat

35 group, the meaﬁ serum caicium values among infants fed control fortifier powder tended
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Sodi um ng25. 07. 017. 517. 5.Potassium ng5715.672. 072, 0. Chlg)r35 Sgg ws
nmy55. 017. 740. 0" 40. 0 I ron, “mg0. 12- - 0. 350. 45 Sel eni um JIgZ 1.40.

“Anount s VA de@o®, each 100 m - human m ik (4 packets of fpgetridse@iosppowder) .
Val ues are label claim $ Anpbunts added to each 100 m - milk (4 packets of

fortifi 1 rﬁﬂ.ﬁé %g

manu:‘ al:ttalr?re e for&gggﬁﬁ?wgﬁgt e@h?ﬁéif EFB EB& @‘%{Q)V\é\se used.
The i ndR%pesigdnin the evaluable graupcthe nm& yifferances weracgreateriwifromeanhicalciynowder

and th r e adde HM Bot h :
forti fﬁrg#u}s\;\’cgﬁg 2%3“3‘ QQMOE&FBQQQEQPW%E mnf&@and wer e added
to (215 rg_row(p=¢lﬁ)é6pm Nalug glnlasltetd.'l'lar(nj vamhgmu is coamzddﬁddﬂhmﬂbrgrﬂﬁbﬂbﬁ%w f(rj om

t 29 or di scharge i chever came first econdar

out o5 sigbsti of Bihtaldaty ; )

out co - SUBSTI TUTE SHEET (RULE 26) WD 00/ 60949 5 $ 2003
PCT/ US00/ 093THerk evegs ho siginfficamtrdiffsnices ibetvisintfie BraupR an rédpect fo i@y al uat e

' ot at (ESBIRIS Hrriarohe s, OveiaiElpleinc? 1 o arodr Wes sretlerdo Thecoly |
resul t differencsRts irﬂhé |saads 6RJontHirRy with the'doh@bgr¥@s hi\'iih Qfér‘ﬁqﬁﬁfpead

cwcum‘erenﬂ&ogaln clinical history, 1ntake, rance I ni cal
5 probl(B$FSE pays with Y%@%m gpisedesdthan the expatimenisl gmuas(éB%avmw%e nunber of
trangf <oy ThRBhtrdiYrédp &is ﬁn@{f&ﬁ s _not
di fferent between the tvvo 5?2%23”1 an¥§ F‘ﬁg‘on H‘?%{)rt gxn uman m | k
recei vead !mnothezsmdwf@arqasgwa@gaﬁmq residyais and{baabctom:aal daqeatlonﬁnamdhd .
fortifi Q?g% 1.6 kcal /kg/day. There was a difference
in mear%ﬁ%ro el n 1 nta %&ﬁy@g’- ]Gﬁes)two groups. Infants fed control 10
fortified hu'ﬁmprlmark findings withiststady+suggdst tpatonereasdsghqbagtem ithe additiomdst f ed
experi Y rotien/ kg/ day -
whi ch i's: c@nesﬂn{é' Ll{'/ﬁeg#]méﬂ%%‘{:@ﬁ% f@ﬁmﬁf B?‘ﬁ??f ‘%Jﬁ?m
expeSi rimvention frexuitsﬁn dramaticdiaprovdinents IrV\@'bwtlcpcmrﬂfaﬁaé ofliow-birthhweightinong .
|nfants n the two f t|f er ups hrespect to growth (weight,
| engt h, MRABLEFY EPr“a‘ZHﬂ“ i?f' ﬁg?ﬁ\%j’te"ﬁﬁ% %‘r bup always 15 growi ng nore
slowy. The signifi cant di fference in weight gal n for the primary anal ysis
bet ween the: groups was 2.6 g/ kEXPERIMENTIM Nental > control; p<0.0005).

‘The signifi Cﬁiéexﬁéhﬁfeﬁfﬁb‘d&e'eﬂclﬁ gestribe &d posithe Hehéﬁt@rdfﬁgf iASGLyE S between
t he_groups was 2 nm day (experinental > control . Al'though the
sWGE"UPFF@Pe

pri FHr f?ltge F@!F‘“ﬁb?ﬁ!’f?ﬂ of Ghrice irthe dortifigr of thain hesset ween t he
gr oups, prbteftf 18 I¢Belind inthk MikAg Eoﬂhlhéﬁrvﬁfﬂﬁsr{o%sf}?&ﬁwe benefits in premature

infant grbwth. However, bone mineralization is a concemn with the use of insoluble
calcium. | o | |
| The objectives of this study were similar to those in Experiment 1ll. A preﬁminary
25 evaluation of mlneral bxoavallablllty specifically calcium, of the fortifier powder of the
instant invention was added to the protocol through documentation of forearm bone
density of premature infants supplemented with the fortifier powder of the instant invention
which contains insoluble calcium. These forearm bone dénsity values were compared‘to '
those of premature infants supplemented with a commercially available fortifier powder
30 which contains soluble caicium. | . -
| The protocol was as described in Experiment lll. A prospective, randomized,
double-blinded study was conducted to evaluate preterm infants receiving their own
mother's milk supp|emerited with either a commercial powdered human milk fortifier
containing soiuble caicium (Enfamil® Human Milk Fortifier, control) or the fortifier powder of
35 the instant mventxon containing insoluble calcium (expenmental) at every feedmg
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-~ 20 circunference gain of- 0.15 nm day when anal yzed 4rom squm to |ast
fortifier powder feedi‘ng (experimental .> control; :p<0.05 urt nmore,
the diffW0eM6®W4%i n wei ght, Ilength, and head ci-rcunf er encECusen0MeEt ween
the groups were even greater in the evaluable group of infants than in the

i nt ent Arﬁhrbbeﬁabtrﬂ:rxﬁﬁae@fsehﬁ Biaél‘femﬂihés 8hg mréaﬁﬁva 'bonéIdehS#? Mt &hd! |aa.¥ve' ght,
| engt h, and head circunference ﬁ ins (p<0.0005, p<0.05; dnd 25 p<0.001,

r espectTas8 Werersdiudieq at davs fx18ane28. Intant’ wéqream wasgpagm%ysmmt@duﬁh day,

and- 0. 3fyHheefption nfth&Et i vel y, with the control group grow ng nore sl ow y‘
The di fferences I'n serum bi ochem stries between the groups were al so very

consi st ent bRingieciwin,ias tinietdnfants bom £33 waeks gastational age;rwithpapprapriatest

Cal oBC Vet ARSI o0k s BRNE o8 U SRR AR R UEIT

anong anaaistmereamdnmmrﬂtmalthemmmemnmhtagroup appeared to be higher

UL aspect?tEny Bodihiie e RE R Sa befeesh St i srminial ov s by

st udy daweidht, length ciddi ciroumfeestice ar forbame's pbne plAsitys Cat\smd ledh maes.Nor mal
range for b n the eval uable_gro

contrast, ﬂﬁ?m&ﬁﬂp%ﬁ{gy 'ﬁg%se@('\',‘gg%gg%%l ar wﬁ%ﬁ"’%’@? G‘r?\oe*-aﬁ?’ﬁﬂgil ues

anmong Igﬂoauagldj eHowavér! lerd wis 4 §|BﬁﬁcﬂﬁWreﬁﬁ”Eﬂ%@Q galifbbdiwbeminesHEET (RULE
26) 05 SEP WO 00/ 60949 PCT/ USOQ 09301 to be hi gher overal | than anong

i nf ant STOURS BBcher ViRt o/kyARY (exparimentalt corpeal. RRILH003)s Thergweresse in the
eval Uatﬂ:&r@ﬁ&éﬂn ié?%ﬂ?&ﬁie%'cur&uﬁfe%n%é“g&%s%ﬁﬁe&ﬁ ¢ o gvohas Hﬁ&&é?s"érﬁrhu m

val ues of 11. In the control group and 10.

exper i rﬁ!‘?ﬂh&mﬁjﬁﬁlwemm!ﬂ@ﬁwﬁ"\ﬂbﬁ GEOL@Fe@Yé*aYt%ﬁheﬁxnﬁjmmalsﬂf@@lbadjer ed in
t he Up%uﬂﬁélg?ﬁﬁﬁgs%m%nwgqeﬁ 5 val14WBnt ?%ma There were no

significa erences between™ groups i'n spect to clinical problens
or Br bi di tﬁmmne@mmatem (9@05::&@11:'& vy90.681 tt 165 glam) anckfabroaes (B8t: The

’only cg'g(lgr,gs? Wn%g? T gﬁ#ﬁ%fs%gvomtl ng with the control group

having a“gre perc S with vomting episodes than the
experi ment alﬂgselﬁpdms%ggnsﬂtha%\e momblb cdigiumTdfehe Cortifierl powdenpf tleso had a

stati st.i aII reater nunb a X study. -
for r ea{ ﬁ%t 'ﬁ‘f%&‘gt“ﬁs@wé ﬂ?l?a% 8?‘%‘% %ﬂ'ﬂﬁﬁiﬁe ﬁ?@?%rﬁrf’% rI;r‘fﬁ%?dl d %/he
experi rmuit&ih nafly, Qh@g(dﬁvtw_ﬁndﬁ:gsmﬂﬂ'ﬁﬁﬁtﬁhy aﬁ&leonﬁstemrwitrfﬁnd'emdfcdmm'lﬁa sfstudy .
su sttatlnre es . protein j.tio t.and, emul sifier an
oo 257 ‘nrhdGhs, NG St fndinge Shesent ner e AT onthe instare ivenden '

| nvent i ovidésHighér wéi ﬁtrg%ifﬁhlpﬁetemm% d:o"tnﬂﬁﬁblélhoﬂnﬁéf ﬁcﬁvﬁdﬂ?@ﬂdOf

| owbirth- weége I nTants even thou h the cal oric,density has not been

vchangeosugm thihe weight gaig may ke fram Righen8a) Mass@aiRtescri be the positive
benefits of i aabbaifrihisdf the ptesentinveriBrimay, 6F coaksd, B EPIEdSULtH ofepi ce in -
the fortifier of the instant invention. LessS ‘
‘ways than those set forth herein without departing from the spirit and scope of the
25 invention. The presant embodiments are, therefore, to be considered in all respects as
llustrative and not restrictive and that all changes and equivaients aiso come within the

description of the present invention.
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. protein is left behind in the mxing containers which shows siéfihve
benefits in premature infant growh. However, bone ni nerall ' 2003 a
concern with the use of insoluble calcium The obj ectives of this study
were simlar to those in Experiment 111. A prelimnary 25 eval uation of

m neral bioavailability, specifically calcium of the fortifier powder of
the instant invention was added to the protocol through docunentation of
forearm bone density of premature infants supplenmented with the fortifier
powder of the instant invention which contains insoluble calcium These

f or ear m bB¥ecla@nsi ty val ues were conpared to those of premature infants
suppl enented with a commercially available fortifier powder 30 which

cont ai ns BA powéderedhumammilkifertificotaaprisingds as descri bed in Experinent 111.
A prospective, random zed, double-blinded study was conduct ed to eval uate
preterm laflfaq:métémr&ﬁﬁioﬁélﬂ%és@ﬂ' ih aQBntitiFBY S dbolll 23 wHWR B t%%'afl W el t her
a_COMTET OY3Jf {IROYUIHRT Q’}-aru fier containing solub CI um
(Enfam | Human M I k Fortl control) or the fortifier powder of 35 the

i nstant i | |nsolubl cal.ci
f eedi ng %g&t %&cﬂ:‘ 52‘& 5316&3% b 20 Wb Pe8B0! 09301
Ant hropon%??? A %rggnm 8’ A& EOIHEI‘EPCP FLENINISRE Ajensi t y,

fat and |36%‘HS IFERESSRb I %‘taaa fegm gbgrt 155 Wewh iifoabout 129 uig % ef w@i¢ m was
scanned U8 $RMROMEMual  x-ray absorption nethod. Si ngle, twin, or triplet
infants born <33 weeks gestational age, with appropriate 5 weight for

gest at i orfaP capehydinle comipghint gresrB00 a guantitye offromi dbbuet 38%wiiwt ¥ toisbatte’0

Forty-t hrvetéwt Yoroffding mowdered huenmahomilk éattifier, ei t her control or experinmental. On
day one, there were no differences between control and experinental groups
in wei ghtd. al Raghic addifichat nieiehf RIRRATTM tHeWrody forsishAR e dapaid x, fat and

| ean massvitariaBsubol %taﬁﬁﬁh%blznw&&%ﬂ%b BIVIthRinB Y wexhwﬂn\@re simlar
(110 + 15/snid 1 v'ataiﬂ i PRURYREid, PARGHIRS ARicE %.:ant
di f f er enggod; 1‘6@&: Iﬁ‘no_ ;\hﬁzug Rllﬂﬂgane cd] {,fs%d U d?%
(experi MeRiRlde ir& géleﬁ}l %%13 lé/b{f giegﬁg ?l“’lél ’s vfl? erein Sal%ng or

head circupierence

bi ocheni SEIFE %nﬁ%l}rgegllpﬁo? ®bet ween t he groups By day. 15, the experl ment al
group had, .a hi gher | ean mass_than controls 16 + 3 gmvs 14 + 3 gm

( p<0. 05) .2+ fompihnd ofpreyiding LpRlcantyl puiEignts t@prmwgfaetsm@pnsmgﬁﬂémg/ cm and
fat mass thgpevderedngnammilk forkifigr Fegiingiercéaisy lno magumillagnd sdmisistatipg These
fi ndi ngs asfagtfiedthuntaamilkte 4 prewptuld mfangl ci um of the fortifier powder of the
instant invention was as avail able as the sol uble calciumof the control
fortifier3. ponethod forAdeinbdtimmngboivsh of Mipregiatins nfirit edmpeisingadinkisterdigidy ar e
consi st erfortifietl huinae mikstolatpFerhatars ihbat, 3QidFoRifled hamah weilk fufthes®niprizdd:ngs
suggest that the fortifier powder of the instant invention

a. human milk, and

>

b. the powdered human milk fortifier according to claim 1.
4. A unit dose of powdered human milk fortifier comprising:
a. a container, and

b. the powdered human milk fortifier according to claim 1 present in an amount of from
about 0.8 gm to about 5.0 gm per unit dose.

5. A powdered human milk fortifier comprising:

a) a protein component present in a quantity of from about 28 wt/wt % to about 55 wt/wt
% of the powdered human milk fortifier;

b) a fat component present in a quantity of from about 1 wt/wt % to about 30 wt/wt % of
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. provides higher weight gain in preterminfants than a corrrrerm al Rr&gé fier
powder and suggest that the weight gain may be from hi gher R gai n.
The enbodi nents of the present invention nay, of course,, be carried out in
other ways than those set forth herein wthout departing fromthe spirit
and scope of the 25 invention. The present enbodi ments are, therefore, to
be considered in all. respects as illustrative and not restrictive and
that all changes and equival ents also come within the description of the
present invention. 31 SUBSTI TUTE SHEET (RULE 26) B 5 SEP 2003 W claim 1.
A powder ettie pawderedrhinan orikki foitdffer,conpri sing: a. a protein conponent present
in a quantity of fromabout 25 wt/wt %to about 42 wt/w % of the powdered
human ni | & afcarbichld@te copodertairese ARG 'O TR abidut 85 AR b/ abidhut 75 OM

about 5 wWit/wt % 61tRe pOREreRuihd Wik %o ifier, @ powdered human mlk fortifier
wherein said fat corrponent further conprises an enulsifier present in a

quantity cﬂfatiJaQtan%Q g %{»i‘éﬂcafé‘i\}nﬂ about 5.0 wt/wt % of said fat

conponent,” c. a car ohy e conponent present in a quantl ty of from about
38 wt/wt 4 oab ut .70 f the red hu n.mlk fortifier, d. at
| east oné addPPY fﬂ‘ E\fog feé@ dlgg hf hc%ﬂsf?%‘fqr?ﬁ’nﬁ?t Vitamin
A Vi tarffﬁreée%td‘b q“@i“ﬂé( Wt&‘ﬂt FH?POB Ql 8% tanin B. sub. 12,

Vitamn C, Vitamn D, Vitamn E, Vi tanin K,  Biotin, Follc Aci d,

Pant ot herd-& hpppyydencgl human milk fortifiar eetordipg ta¢laim 5 pmwhishenidsat CragpREsht M
zi nc, narigaresen in &@muéntltyséﬁlomanubl agivtdpto aioub b mdbwt %r on, sel eni um
chrom um nol ybdenum camtine and taurine, and wherein said calcium
sour ce i B.Ths pbwhéred hi@mad\mitkt forrifiepcqording ¢ ¢lgins Sppvaisant al nutrients to
preterminfants conprising adding the powdered human mlk fortifier

accor di NG)kaid prétbiil chnipBnéi mgregenk I @B quﬁﬂm BI b8l abBk 280w 191 ﬁa fol dBGutpTaN

mlk to avtpvesRt ur e i nf ant A nethod for pronoting growh of a prenmature
i nfant corrpr|5| ng administering fortified human mlk to a premature

i nfant, f i h n mI se n mdk, and b.
t he povvde %d%tgtrcon{p OE%kt ‘%‘%ﬁe"ft :ﬁe %rglq 5'8 bg}lt PWt/atw%%RuﬂHt dose of
povvdered ’k fortifier conprising: a. a container, and b. the

powdered human m |k fortifier according to claim]l presoent i n an anount of
from abd)faig caroghydrateanrgsent inthg GARIY ghiremabeut SEWUKE Potpcabrrt’hunman i | k

fortifi erW‘é‘tShﬁrl sing: a) a protein conponent present in a quantity of from
about 28 wt/wt % to about 55 wt/wt
9. A method of providing supplemental nutrients to preterm infants comprising adding

the powdered human milk fortifier according to claim 5 to human milk and administering
a fortified human milk to a premature infant.

10. A method for promoting growth of a premature infant comprising administering
fortified human milk to a premature infant, said fortified human milk comprises:

a) human milk, and
b)the powdered human milk fortifier according to claims 5.

11. The method of providing supplemental nutrients according to claim 9 wherein about
0.5 gm to about 10 gm of powdered human milk fortifier is administered per day.

12. A fortified human milk comprising:
a) human milk, and

b) from about 0.5 wt/vol % to about 10.0 wt/vol % of a powdered human milk fortifier
which comprises:

i) a protein component present in a quantity of from about 28 wt/wt % to about 42 wt/wt
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. % of the powdered human milk fortifier; b) a fat conponent phefglm
quantity of fromabout 1 w/w %to about 30 wt/w % of 32 4% 3 t he

powdered human mlk fortifier; c) a carbohydrate conponent present in a
quantity of from about 15 wt/w %to about 75 wt/w % of the powdered
human m Ik fortifier, and; d) at |east one source of insoluble calcium 6.
The powdered human mlk fortifier according to claim5 in which said fat
conponent is present in the quantity of fromabout 1 wt/w %to about 20
w/w % 7. The powdered human milk fortifier according to claim5 in which
said fat %orpbepewderedhgmasmilk fomtifiehe quantity of fromabout 1 wt/wt %to
about 5 wt/w % 8. The powdered human mlk fortifier according to claimb5
i n whi ch:iipg fas adrdpuient piesent GNP qudiiity ofr@habeuttl witwt Victo QbawtIotwi/wif %f grom
about 28 the/pvivdered humhad REIK foftdiert / W % b) said fat conponent is present
in the quantity of fromabout 1 wt/wt %to about 18 w/wt % and; c) said

car bohydr ﬁlg & chboRY AR .PBﬁég E{)ﬁ?ﬁ% b aﬂftﬁfgge ﬁ'%g%%ﬁtt ]t53\§t/Wi oMo bbby About
& 5o '

70 w/wt g [PraJe utrirents to preterm
i nfants cvgtr{%vg%’s?ﬁgggg‘g?nﬁg ¥ m&fgr% iJ’%rﬁan mlk fortifier according to

claim5 to,human mlk an .adgn' r]i stlering a fortified human mlk to a

or emat ur eV} AT S 0N BPuree ofIpIplEPIe B3Nt i ng growth of a premature infant
conpri si n%nadm' nistering fortified human mlk to a premature infant, said
fortifi edhdvewearedhwnammilk dertifigy camprisingsi | k, and b)the powdered hunan
mlk fortifier according to clains 5. 11. The nethod of providing

suppl emend)alprotgin ¢ammponentquesedi ing quantityaififrodn slait 28 wi/ati Sato atdub4mtiva about
10 gm of YPofider puvdunedimmad kilk fortifibd;er i s admi ni stered per day. 12. A
fortified human mlk conprising: a) human mlk, and b) from about 0.5
wt/vol %H)a fabesthipoHenCorédeny il a Ghatfityco TR EBAR 1M/t hkodt B0 tW WY, of Whi Ch

conpr i sesthe hopwaertd AhRhA nERBATRRALanAr €Sent in a quantity of from about 28
w/w %to about 42 wt/wt 33 0 5 SEP 2003 % of the powdered human milk

Eort ifierg a‘igé}bo ggieo/&)mﬂgrﬁ@tres@ﬁte na ahtri’tl){gof%ﬁpiﬂoﬁlhﬂwf/;&ftqmoa s 7§ e/ e
R ok e R L

bout 75 . . . . .
abou 14. The powdered human milk fortifier according to claim 13 in which said fat

component is present in the quantity of from about 5 wt/wt % to about 30 wt/wt %.

15. The powdered human milk fortifier according to claim 13 in which said fat
component is present in the quantity of from about 1 wt/wt % to about 5 wt/w %.

16. The powdered human milk fortifier according to claim 13 in which:

a) said protein component is present in the quantity of from about 28 wt/wt % to about 36
wt/wt %;

b) said fat component is present in the quantity of from about 1 wt/wt % to about 20
wt/wt %, and;

d) said carbohydrate is present in the quantity of from about 38 wt/wt % to about 70
wt/wt %.

17. A method of providing supplemental nutrients to preterm infants comprising adding
the powdered human milk fortifier according to claim 13 to human milk and

administering a fortified human milk to a premature infant.

18. A method for promoting growth of a premature infant comprising administering
fortified human milk to a premature infant, said fortified human milk comprises:

a) human milk, and
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o w/w %of the powdered human mlk fortifier, and; iv) at Iea%tgdg@szgg?ce
of insoluble calcium 13. A powdered human m |k fortifier conprising: a) a
protein conponent present in a quantity of fromabout 28 wt/wt % to about
42 wt/wt % of the powdered human mlk fortifier; b) a fat conponent
present in a quantity of fromabout 1 wt/w %to about 30 wt/wm % of the
powdered human mlk fortifier, and; c) a carbohydrate conponent present in
a quantity of fromabout 15 wt/w %to about 75 w/wt % of the powdered
human mlk fortifier. 14. The powdered human mlk fortifier according to
claim13 in which said fat conponent is present in the quantity of from
about 5 vi)/the powdesediinonan Bk fortifier 8écorting torodaimsider ed human milk fortifier
according to claim13 in which said fat conponent is present in the
quantity ISk The artdafprdvidihg vhpplerhéntdlhtients avkondite to thim TevR¥Eabest human
m |k forto.5 ghrtoab&ardi gig of fovderédhubdan MillMdréifier RladddisteRl PeLldy. cOMPONent is
present in the quantity of from about 28 wt/w %to about "36 "w/wt % b)

said fat QOAPGASEG HushaR" bt he quantity of fromabout | w/w %to
about 20 w/wt % anc’fl?1 g; gﬁarfléf%éaé?bohydrate is present in the quantity of

from abo , %to about 70 wt/wt % 17. A nmethod of providing
suppl em%gﬁ%ﬁm%mi to preterminfants conprising adding the powdered

human m Lk fortifier according to claim13 to human milk and adm nistering
a fortifiddroRuRet ﬁiSI"K Y /atop%q@#b%% wtivak %raf a ppgvdeped hampsanills forpifiemot i ng
growt h of VHCIheQIRRfiSgFe i nfant conprising administering fortifi'ed human milk
to.a premature infant, said fortified human m |k conprises: a) human m |k,
and 34 0 i5a pefeiR C@B8pdrent presqud wriequeaitityusfdfromriabdut 28 vtiviti %rto alsmuoddiwtivit o

cl ai rs 134 of the pbhveeradthnacnahillpfontifieti ng suppl emental nutrients according to
claim17 wherein about 0.5 gmto about 10 gm of powdered human m |k

fortifi eni hSata@dffipohéit pr@entifa ladtity 80 from 600t 1 Hied YD WRduB6 Wt/GRIPLE Si NY:
a) human @ pdwde&Fhihad MARGRGEE aRd 5 W/ vol % to about 10.0 wt/vol %of a
powdered human mlk fortifier Wwhich conprises: i. a protein conponent

present iy Ao bRty cdbnddeA-aRat! ;@.a&d e £16cd 2GR 98 it M4 Yone S 01 L
wder ed il ey g o ahoyt 21 f
P?om?raﬁoag%i“%oﬂ&e S B iR, o e o o bumar i Y °
Fortifi erz’1. Xr}‘grtiﬁed human milk comprising:

a) human milk, and

b) from about 0.5 wt/vol % to about 10.0 wt/vol % of a powdered human milk fortifier
which comprises:

i) a protein component present in a quantity of from about 27 wt/wt % to about 42 wt/wt
% of the powdered human milk fortifier;

i1) a fat component present in a quantity of from about 1 wt/wt % to about 30 wt/wt % of
the powdered human milk fortifier;

iii) a carbohydrate component present in a quantity of from about 15 wt/wt % to about 75
wt/wt % of the powdered human milk fortifier, and;

iv) at least one source of insoluble calcium.
22. A powdered human milk fortifier comprising:

a) a protein component present in a quantity of from about 25 wt/wt % to about 55 wt/wt
% of the powdered human milk fortifier;

b) a fat component present in a quantity of from about 1 wt/wt % to about 30 wt/wt % of
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_iii. a carbohydrate conponent present in a quantity of from ago@ltSEpszggg’vw
%to about 75 w/w % of the powdered human mlk fortifier. 21.

fortified human m |l k conprising: . a) human m |k, and b) from about 0.5
wt/vol %to about 10.0 wt/vol % of a powdered human mlk fortifier which
conprises: i) a protein conponent present in a quantity of from about 27

w/w %to about 42 wt/w % of the powdered human mlk fortifier; ii) a
fat conponent present in a quantity of fromabout 1 wt/w %to about 30
w/w %of the powdered human m Ik fortifier; iii) a carbohydrate

conponent theipewdened ihuman qnilknfortifierpf from about 15 wt/wt % to about 75 wt/w
% of the powdered human mlk fortifier, and; iv) at |east one source of
i nsol ubl ec)cadathohydrafconfpanenidiesedt M @iantiiyl of ffodd Abduk €5 WAL kShtdat 78) @

protei n cROROBEHE thepewested hilnan AR Thitifér, @hdf r om about 25 wt/wt % to about
55 wt/wt % of the powdered human mlk fortifier; b) a fat conponent

present ig 18 ish ok W/ W % to about 30 wt/wt % of 35 0 5
SEP 2003 @he po ersegrcgfgﬁgn%&%bﬁﬁgﬂgﬁi fier; c) a carbohydrate conponent

present i ntity.of fro t 15 wt/ %to. about 75  wt/wt % of the
powder ed %u%%%i“@ﬁregg}lm fxgﬁ%f%ﬁﬁ“;a °r§flg¥\ge%!) lfng%ﬂ’ ‘é’ﬁ’lﬁpé@dé‘f‘t i nsol ubl e
cal ci um PEPORRRL 15 BUESEH 4ythe GRaRtItyof pbdus prwtWich to,abait 40 Mg/ Widecl ai m 22 i n
which said fat conponent is present in the quantity of about 5 wt/wt %to
about 30 4t /The poavdered hyman rifer acgamdingrto Icleim@2tin ehichesaisbfaticorgparsnt | ai m
22 i n whilgpresentdn thetquantiy abpyt Ipwtwe it toiaboutZ® wianti.y of from about 1
w/w %to about 20 wt/wt % 25. The powdered human mlk fortifer according
t o' cl ai m2R The poividersd haas aiilit fortiferedcoordingo okirh 229n Whegent in the quantity
of fromabout 27 W/w % to about 36 w/wt %b) said fat conponent is

present i) shidréteimtonipsnédt if pretend RME qhabity B frdfnlaBodlPINt/ 4P Wlab¥he 76 and;
c) said cgypphydrate is present in the quantity of from about 15 wt/w %to

about 75 wt/w % 26. A nethod of providing supplenental nutrients to

pret erm i,}f ant LSl I he. red h n. m fortifier
accor di nq‘? tﬁaﬁ%ﬁﬁ %Erftcl)? t??r%g 1%%135%%398¥;§§]mna:%50 Péf?vﬁ/évmg)" Fooz}btoluf ?(ged human
mlk to a'i/)re ¥re infant. 27. A method for pronmoting growh of a
premat ure i nfant conpri.sing adm nisterin fortified hunan mlk to a
pr emat ur &) SPHFLGARDORUGIRLS it BREBFOR Lo AURRHHY R frRmcabept | Swlwt % to about 75

wt/wt %.
26. A method of providing supplemental nutrients to preterm infants comprising adding
the powdered human milk fortifier according to claim 22 to human milk and

administering a fortified human milk to a premature infant.

27. A method for promoting growth of a premature infant comprising administering
fortified human milk to a premature infant, said fortified human milk comprises:

a) human milk, and

b) thé powdered human milk fortifier according to claim 22.
28. A fortified human milk comprising:

a) human milk, and

b) from about 0.5 wt/vol % to about 10.0 wt/vol % of a powdered human milk fortifier
which comprises:

i. a protein component present in a quantity of from about 25 wt/wt % to about 55 wt/wt
% of the powdered human milk fortifier;

ii. a fat component present in a quantity of from about 1 wt/wt % to about 30 wt/wt % of
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. a) human mlk, and b) the powdered human m Ik fortifier accorglsggE?%@] ai m

22. 28. Afortified human m |k conprising: a) human mlk, an
about 0.5 wt/vol %to about 10.0 w/vol % of a powdered human m |k

fortifier which conprises: i. a protein conponent present in a quantity of‘
fromabout 25 wt/wt % to about 55 wt/wt % of the powdered human m |k
fortifier; ii. a fat conponent present in a quantity of fromabout 1 wt/w

%to about 30 wt/wt % of 36 0 5 SEP 2003 the powdered human mlk fortifier;
iii. a carbohydrate conponent present in a quantity of from about 15 wt/w
% to abouthepgwigredhunmmatilk foetifiasnder ed human nilk fortifier, and; iv. at
| east one source of insoluble calcium 37

iii. a carbohydrate component present in a quantity of from about 15 wt/wt % to about 75

wt/wt % of the powdered human milk fortifier, and;

iv. at least one source of insoluble calcium.
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