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(54) Titlee POWDERED HUMAN MILK FORTIFIER
(57) Abstract

The invention relates to a powdered human milk fortifier comprising a protein component typxcally present in an amount of from
about 24 wt/wt% to about 55 wi/wt% of the fortifier powder, and a fat component typlcally present in an amount of from about 1 wt/wit% |
to about 30 wt/wt% of the fortifier powder and a carbohydrate component present ina quanuty of from about 15 wt/wt%. to about 75
wt/wt% of the fortifier powder, Preferably, the powdered human milk fortifier is provided in a unit dose container which holds from about
0.5 gm to about 10 gm of powder. The instant invention also relates to a method of providing nutrition to preterm infants by adding a

“artifier powder to human milk and administering the fortified human milk to a premature infant. The invention further provides a method
promotmg growth of a premature infant by admmlswnng fortified human milk to a premature infant.
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PCT/ USOQ' 09301 POANDERED HUMAN M LK FORTI FI ER 10 Cross Reference This
application is a continuation-in-part of United States Patent Application
Serial No. 60/128,575 which was filed on April 9, 1999. Technical Field
The instant invention relates to a powdered human mlk fortifier. The
instant invention also relates to a nethod of providing nutrition to
preterminfants by adding the fortifier powder to human m |k and

adm nistering the fortified human mlk to a premature 15 infant. The

i nvention further provides a nethod of pronoting gromh of a premature
infant by admi nistering the fortified human mlk to a premature infant.
The invention also relates to a nethod for enhancing the physi cal
stability of human m |k by adding an enmulsifier to the human ml k. 20
Background Human m |k has | ong been recogni zed as the ideal feeding for
terminfants because of its nutritional conposition and inmunol ogic
benefits. For these reasons, mature donor human m |k was considered a
desirabl e feeding for preterm |owbirth-weight (LBW infants in early
newborn intensive care units (N-CUs). However, 25 mature donor milk was
found not to provide enough of sone nutrients to neet rapidly grow ng LBW.
i nfant's' needs. There were al so concerns about possible bacterial, viral

and ot her cont am nati on of donor ml k. For these reasons, mlk fromthe
premature infant's : :
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1: Energy an trient Conposition of Human M Ik Fortifiers
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 also concemns 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

SUBSTITUTE SHEET (RULE 26)



‘Enfani| Human Sinilac Natural NutrientsM Ik Fortifier -Care§ g_sﬂh Qﬁﬂ%owder
(3.89) (100 mi) Energy, Kcal1481 Protein ,gnD.72.2 Wney protein nonfat mlKk,
“whey, s?ﬂ‘(f?@ﬁ@&ﬂcentrate protein sodi um casel nat econcent r BCBHUSE93QIN<0. 14. 4
sour cenone addedMCT, soy, coconut Carbohydrate, gnR.78.6 sourcecorn syrup

sol i dsd.EW irfyntape spiroximateiyit20 Cal/kdg/dsy. aExaazdne'rgmee"&%w amb h@ﬁﬂi}gﬁ 3 Z o 2945
nanganese, co
gt amBHREEr itefarcss i Sl Hisakanento PRt Jre eficisnon ohRutERo0._3

sel eni laﬁswﬁﬂ@m inesaitbohs. abﬁlth @iz %nésdyugﬁ?ée Q%n@\esﬁz 1&199 gallkb}déy 63.2 K,

4.41 a 0. 150. 2 Ri bofl avin,
g a out 0‘%“ of the regergy mtake of an LBW lnfant is expended for basal metabolic needs,

5 activity and maintenance of body temperature. About 12.5% is used to synthesize new
tissue, and 25% is stored. The remaining 12.5% is excreted. Mature preterm humah milk
is estimated to contain about 67 Cal/100ml. To achieve an intake of 120 Calkg/day, a
LBW infant needs to consume about 180 mi of preterm milk/kg/day. This feeding volume
is often not well tolerated. Volumes of 100 to 150 mikg/day are typically fed. Therefore,
- 10 to achieve an intake of 120 Cal/kg/day in an acceptable volume, the caloric content of
preterm milk must be supplemented.

Additionally,_.relative to estimates of the infant's requirements, preterm human milk
is lacking in calcium, phosphorus and protein. When preterm human milk is fortified with
protein and energy, a LBW infant’s growth' approaches that occurring in utero.

18 Additionally, when fbrtiﬁed with caleium and phosphorus, there is increase accretion of
these minerals and improvement of bone density. Thus, it has been recommended that
when preterm infants are fed preterm human milk, the human milk be fortified to better
meet the nutritional needs of the preterm infant. |

Liquid and powder forms of pretefm milk fortifiers have been marketed

20 domestically in response to this recognized need. The energy and nutrient composition
for a typicai days supplerﬁent of commercially available powder and liquid human milk
fortifiers are presented in Table 1.

2
SUBSTITUTE SHEET (R!.ILE 26)



'‘B12, ntgO0.180.45 N acin,.
mcg2; 730 C, ngll. 630 Enf am |

ng0. 731. 54 Bioti

_;JohnsonWW&owsbnal S,
packets which is added
(Ross Products Division of Abbott

| abel clai m fglhid 90 Eflerg

Fortifier
differ with resj
nutrient conposi
powder ed human

.mnlmze t he di P

mlk is 3 SUBSTI
undesi r abl e whe
the volune neeq
aliquid fortifi

are cg

n,
Evansvi | |

e,

ng34 Folic acid, m:g2530 Pant ot

Human M :ﬁrﬁﬁ%&% (I\/Ead

I nd.) Val ues are | abelpcalesoorodni 4

to 100 m of nother's mlk. Simlac Natural Care*
Laboratories, Chicago, ILL.) Values are
aI% Nubrfnt %Hﬁdﬂlﬁ&?'b?ﬂy i nhRk Fihhetd! BN M 1K
FAAZa e VT B mile Al | "SIl L HehS e fortifiers
ot e r forre mgﬂ%ﬁg 5 ajd energy and
tion. Therels n qzﬁw,‘t ) IClJfo.mg | ijqui d and
NEn&rgy, (X 3 jeous to

a nomis ablet
s of her infant,

BX

STt Kg7l-()r

Hﬁmweésemaie n

om &n&é&d@t&um

[€at, gmy be used

fo St <effiCh her

SUppI4/g oTnu

Sim | ac Natural

Cares 1S desountee

d _t Aorlecaddedied

TMCT (56 cocanudt |

one-to-one rati ¢

) Carbohyaitiate, | gver nat

ely wan hunan

8Bl T 1G]

5 NICU. Cenerall
after their notl

y, premat ur eourcef
her _has been rel

arcos sytup\sokds {
eased fromt hdg

h

Neorieyrup BAlids S ¢

h

hosjactose. The

can easily be h¢
I n speci al incul
br.eat hi ng; they
10 wi t hdrawal of
met hod of enter§
‘age, birth wei

nur si ng. personi
clinician includ
feedi ng frequent
route for enter

coordi nat e sucki

approxi mately 3;

pMiherals t he pal m g

f an adult hg

nd. They are u

;@gu@gﬂg hey are

on_res$¥l ratorg

to dZsist i

| phaspherus/@igal | nd

wel | i 4P cat het

ers f o adm ni

| mapRgsiims mepl es: la
hEing. i ng chose

and ard intubd

ted fot0tube f

dn of nother's
9109301

t mlk to neet
ly is limted,
n mlKk.

lk in a

a need in the

veral weeks

se tiny infants

sual Iy pl aced
their

strati on and/ or

eedi.ng. The

for &4dh jnfdnt is182sed on gestational
gfMenganesgmeg| conditiomt-Gnd exgeri end@Bof the hospital
hEoPpeAci fi ¢ f dedi naommde by the
HSodim Mah j nitiatle feeding -rduts of35 g delivery,
 potag h of fleedind56and rdte of 188vancegent. The - 15
I tlermi ndA7hy thd infaf® s abillity to
ng. whi c¥-3npear at

s¢le 146"
AU 950 1,008

D, IU 210 122

E, IU 4.6 3.2
| K. m 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

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.

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
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However, reduced nutrient delivery is a problem associated with dontinuous feeding. Fat
from human milk tends te 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 depending on the milk voiume required for feeding that day. Typically, the amount of milk
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that all of the nutrients are actuall delivered to the pretermlnfant

Fur t herfortifegmilk iswarmegddn ardiy heat mmmdncwwéﬁt within aifange:ef A8rAa e fer
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f eeding 10 tube thereby under deTiverin nee ener ories. The
i nst anttemparatwe.ohhe fortifigehmille may be adminis enedﬂ@tneu infagt ag a&plumfeam t he

PNY 55 Cafrough a syringe infusion 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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stability of the fortified human m | k adm xture. Further, t he 50@@;@(]3
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2003 WD 00/ 60949 PCT/ US00/ 09301 about 1 wt/wt%to about 30. wt/w % of the-
fortifier powder and a carbohydrate component present in a quantity of

fromabout 15 wt/w%to abmﬂimbﬂm_;_mg@]dmrtifier powder. M|k fat
gl obul es of nmlk are arate romthe mlk and adhere to
the sides ofﬁé\g&ﬁ tr‘?gesH %3'?% ‘?'Bﬁ @?&(@W“@Pbﬁﬁq”&&ﬁ?%%m@ fat, a
maj Or petern Huimdn mmefsgacﬁnymtcbmnmfpmkpho?urh 8 Iahu éa{ phibmed the

vvat ol ubl e and I nsol ubl e conponents of the forti er po er to

man milk i Pﬁ@eﬂmmrwﬁmkanq qnesg): priBY h@argts grwvtbeappreachesihatt phase
separ atdc@ﬂrri?ib IE&M£SM$t|MW%ﬁ fortifE4kithdal Qﬂiﬁﬂbgpﬂo £lhers is Present in

the fortifier powd in quantity of from about ot 0 about 10
Wt/ wt %'weasmémwowmmemﬁ and ineprevament efbonet dergity.. Thustitbascoesmout 1

Wt/ Wt Yorgéorhentied st Whkn piélem?#i&its are fed preterm human milk, the human milk be

: fortified to better meet the nutritional needs of the preterm infant. :

25 The fortifier pMer of the instant invention improves upon the prior art fortifier
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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-Smal | vol unes of fortified human mlk (25 m to 100 m) ar&‘jonsgp pgy for a
days feeding of a premature infant. Consequently, & bul k contal ner of
fortifi ewoposabas woul d be repeatedly opened, powder SCOQReFuSsioossiccover ed
‘and stored which generates concerns about powder sterility in a hospital
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5 reBetfroPABtftatt, 2R RLABSP ol S S S bl B RRBIE o e The
I nvent icomponentseaf the fortifide povidertd h‘@df{ﬁf’ﬁt@ fredthel Hiindi Rk, it selﬁg?ﬂ?gysﬁgﬁ{ € The
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human denbjh the dortilergiowdiet| fitityt BOUTE Wt U0 Athittd

DESCRI g‘lr'dI’O\l 82 THEm?bNVENTI O\InsaAgu used&mlan The t Ar(tr?sa%%prerrat uré? of

" pr et erth® fat GaMPPRRRt Mhigh camesgerds with/§-1 Wtit% ip @ba\ite" wifwite of ﬁ!ﬁamlﬂmgeabyl y

andigefRivdep | nfants born less than 37 weeks gestational age and/or with
30 birth weights |less than 2500 gm "A unit doses refers to individual
pac kages of roall yaluraes pbiseiied bumenimilki(gS mh taiRQimi) are preapared farer dayswder t hat

i oo pRnRARER, Bl bl ot S LPMGF pRRKLL b o 0"
pr emat uereatediy aner_red/ pPwder scoppedout, fecovarédand stoosdlﬁﬁnctrigeae@s concems
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pr epar amaliramdinits ofpowden tkigraan mille withiotd dhe passiﬂllty bbcmmmtxmf the
preparations. The term @998 hs refers I eng h,.and/ or

P earl o TPoaiS Retder Sinfh BBt FuBrd M PERR AropalaldiL Preteratly. fide
cal ci urfortifier soveder issprodided irf lh&wdﬁalmdw&\'m@'_wWEMl&g FénPdbbutHYSI CS as

sparin sIuI ter, The term"vitamn E' refers to a group of
tocophﬁé'@ "Eidpg'?"e‘? “%TW"{;H POWES unber and position of nethyl gr oups

on the ring. Thmastaﬁﬁhvaﬁbh \afsofrelatBsab a\théthod afﬁowuﬁ:gaiuaﬂmhfte pré@fh W dely .
distributed in nature. \Wen tocopherol was first si/nt hesi zed, the synthetic

mat €0 dnfanigdyrasding the ferkifier pewser torhuman millcand,admipistering the fortitied humaR t he
t 0cophahifid tofd Srahtlre Iuﬁaﬁts THESRRHAESN RithbF ProviB&s B HERG of iBnitting @%wmcc urring

form has been desi gnat ed
of a premature infant by administering the fortified human milk to a prernature infant.
The invention also relates to a method for enhanc:ng the emulsion stability of
human milk by adding an emulsifier to the human milk. |
25 : : ' . «
_ 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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RRR- "-tocopher ol . For di et ary purposes', vitam n E activi ty&ﬁigssg‘pp zsed as -
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25 It is a principal object 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 mahner, but to merely serve as
a general guideline, the fortifier powder of this invention will typically provide the followihg
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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‘about 0.8 gmto about 5.0 gm of powder in a unit dose, "Fefjve"r/abl y from
about 0.85 gmto about 2.0 gm of powder in a uni t::,i.;dose%gégﬁﬁt%ﬂﬂk :
“densi t woaéo94di cal |y fromabout 1.0 kcal/gm powder to apegigsGodosbcal / gm
powder. The first conmponent of the fortifier powder of this invention is a

sour ceRits ' r L B nthesi £nzynmes
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CONS UIgyideF) mord prefBrablyordth abbfit 46 Wi ot éﬂ%ﬁt‘)ﬁlﬁfltﬂéeﬂn@r ﬁéf,a e art
products. . Exa

and can be readily sel’ected when preparing suc es of
sui t abidsitiopaily, ehenarseuntof powder eequirecde pravide atinit doseyefithe fartifiervdll ude casei n,

whaw. . . : , e . | q
pr B FPEgHy 28RS st Booll d Sor\ Uil T i o bicel i it e, BRUErabfy ! 12
col | oi abaut &8 gpriesabout §i0tgm of powdet iei anusitidoss, xare pesferably fearh abaat 0l8%

Phe - pbitisth 3 3 poiudt ina SeiPods. e Sy PaneR i PicBBOrm30RH o of
t he pro0 kcalgnepowserdémabaust 88 kEaligmippwaet.k whi ch corresponds to about 60.
wt | wt % of tei . wh d about 40 wt/wt %.0of th tein’
component ddedRedenPpsfitEREe iovingaaivier of s B¥Stias ip aerSe S Petly ¢ and |
knagn Rrotein d foei hhsyntRésis bt ' ,
Sl At A S T TS
D0 OFORrIBEIEm B S AR e andReRe 0 J0ase MEIRBR I PIaCRSSE ASIEIRS | r o New
Zeal anfle Needfdrbeithié Sotf antaintofipeatain ik feb&ing lafd theddelatvB GriblmiPby zed soy

proteins are available from Protein Technol ogi es |nternational of Saint
Loui s, SPEFIES amino agids, Hheadaquacy ohthe ameynt and | RIRteiN in)afgedidador s Conpany
of LoGhfa ' ' dkikiRgi aj idrfd | | ~Products
of . Lat hptg‘é@b@égwfﬁggﬁygﬁ 5 Eg? ng$ %@tgf giltﬁgllﬂg a&éﬁ%ﬂg& ﬁt%Hnt? E%@rbgéeﬁ‘ﬁet ics Inc.
of 2ReNURO acigaccertainbloed analyies andmaetaboliciespemses. prot ei ns are avail abl e

o N 255 e TS Sim TIPS 3t an RO 1
+ from about 24 wt/wt% to about 55 wt/wt% of the fortifier powder. The proteins that may
be utilized in the nutritional products of the invention include any proteins or nitrogen
source suitable for hhman céns;umption. Such proteins are well known by those skilled in
25 the art and can be reédily selected when preparing such products.  Exampies of éuitable
protein sources for a premature infant typically include casein, whey, condensed skim |
_milk, nonfat milk, soy, pea, rice, éom, 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 will typically be comprised of about 51 wt/wt% of the
- protein compdnent as whéy 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
g .
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‘The second corrponent of the fortifier powder of this |nvent|on IS a source
of fat. Fat is an ideal source of energy for LBWi nf: ants oSEpmbecause
of its [WQIe060949ric 10 density but al so because of its" Iommmgmactlw ty
in solution. As stated above, the fat conponent w II typ| cally be present

In an ébi‘ﬁléiﬁs &re dvailidBie %’éﬁﬂﬂe\ﬂd 2ol M MAICPRIAAE o?g ggg&ﬁ'fagh Qurifier

powder . | es of suitable fat sources typi ca Y eic
saf f | ovﬁ!‘F’ "°'YZ%Q)§°Y0FP"P*3"¥% aetavgilable frogvrotein Technolo@mdnﬁematmhalcm Saint

L1191 Y8t WhsadT 8l provdth Wb r9HVEL AN 1 fidter Elobiaf b 2,5

coconut, palm15 a al mkerne b and
speC| f |Qh'9aﬁ!93 protein ISSQMadable frogo Califatmia Naturairogicts ofctinbpcOaifiemiac aci d.

cssont 1o FRorel B Stid i e eRoATng orieokt o, kb i 2,

i s t he enpched pinteinsate avaigblefrim New Jetarii MilPRAuES of Saﬁ@'@bsepéﬁﬁ}rﬁu{ the
or

he. b eBO BRI Fecti o einathral of Saint Coie MSOHE, o, t hi < pat hway i <

bi oener get i CPd second zvmpahbst 6fiHe foMNER pewaECofithie sHYBhtidrOs

%agd'ﬁ t of
their IBHAfrorgnéJetar sources. I n the case of infants, 't rms? i kely
sour ce 196 ?ﬁ%%mnqzsv fas 4BWY infanta, nat oplydenause of ita highaalatie car bon

~ Ome{h- aeﬁélﬁﬂbutrhlschbﬁww@o'fks iodP DHA content wll vary
gr eatly dependi he di et of&ﬁégﬁo?{aﬁﬁt herdhg?f the nother eats fish

hi gh in DHA A% ‘é!%d ahswenﬁwpwamwpcmnt will-typicajlyde pbesent incancamountiaf frema nom ,
with | WMa% it e

Conseq%gﬁﬁaf ur/ratﬁ a%bﬁta r%g)\lﬁﬁéeﬁ rE&% % %%@8 eggﬁ @H%&r e that the
preter ﬁpurcnséymcally imaiads high glmsafﬂwemnl aopuhﬂmcﬁﬂnaﬁdkoceﬂmfaar(ﬁiéhwm DHA

suppl e ni.c | enentation. US

Pt ont coain5e0teides, AN b bieklnrBia) i dom. Al coneitiBh coBR rAMg ora

f r otf diand foiaing dietred e&s mnimetcsl aswonsaeqnbnanusmmﬂmhy asig§®sh 4¢ on and dietary
suppl e e preferred fat source which conprises
108&) ogs%s«:ahfeggﬁ%g gﬁgygra%ﬁ%"“fﬁ? source at this level provides well

t ol erat ed f@omhmxmchmdd”@HﬂneEﬂtomﬁakmfa&?bcxu%naqwihbh@ﬂ_r%%pr g\lilizgirng a

vehicle for t .soluble vitamns, and enul sifiers

(RULE 3853 &5%@@93 prain gidyisiensieyelopment\ef infanis becausedt isithe mestur ces f or
the f ataauhdait%hgea@wepayméaﬁ&dtdcb'faﬁy ab:H%PUPAﬁm%e K&W\Sh& (RtiRE. hC' ng

t he For d canol a |'s are avail from

Darf%| @%m“cﬁ?ﬁ‘%y %%taﬂmmammalﬁ fRf tBe besvmhe%em fropadimmqm:m ker nel -
oi | s amgid, ﬂ'\i@bﬁtﬁWa@ i biaBh uf?@ﬁﬁéﬁf{ uﬁfgvm’éﬁleof ?&ﬁg&hetﬁihaﬁ gg&{é hand,

Or gan. Fracti onated cocon 5 o0l 1s aval rporation of .
LaG anfiest pf theif PHA fromydietans seurses. fin tmeq:asamﬂ rnfants the most likely source '

would be human milk. Indeed, DHA is the most abundant 20 carbon omega-3 PUFA in
human milk. However, human milk DHA content will vary greatly depending on the diet of
25 the mother. If the moti'ner eats fish high in 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 supplem,ehtation 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 obtaining 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.
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hi gh ol eic sunflower oils are available from SVO Speci al tﬁrgr oduct s of
Eastl ake, Chio. Marineioil is available from Mchida |Int R)r?ﬁlﬁ of
"Tokyo, mpan/so@unf | ower and cottonseed oils are avail ablm:-;fmsum@amgl | of
M nneapolis, Mnnesota. Safflower oil is available fromCaliforhnia Qls

Cor por at i on -RirgrélBRtmedeRl séu?e&s fRr tHe fats u@teg%grg%erg%m\ﬂaﬁlagﬁfw

Bi osci ences Corporation of | unbi a, Mary chi doni"c aci

avai | adfewry toRnemrAgticing tm@ﬁorF&riezsamde spymd.oagela cilegee availabienframf | er | s
typi Ca'hﬁhﬁpﬁgﬁlﬁgrﬁhﬁﬂ F‘écétﬂ? Hiffit.| EbfY c?%‘mfga nﬁgﬁﬁ ﬁél W?P s

wat er sol u lnso onent s of neo porate
i nt o t rRvailaplairomrPremier Edmlq@:bscmomw abPertland, IQrgén eFtacthqatedtbbyonmcl ude .

b th bi t
oS ordile gvatstis fomfenkBIXbRNiBs of CaGloRgt Jifin D lor YR SAfouRR shd e
sor b: t mrghmleusswm!owaeol_l?matvanaqum;sm Sﬂedalt_ylﬁrbm ef Eﬂét?kfe tof.w bi t gn
A ayrat e tri C r. nono i cerigdes, of fa aci ds
Var ar | AR, pfls Aal b pica, Erermigfepelel ok Jbam, Sirtewasanc) e
pr ef er reptonseéd bils 6 asanmfmm Gﬁ@lﬂéﬁhmﬁéﬁboh@whhﬁéd%ta Toamawer sl isof -
enmul sifier, I n-an armunt of from.about |

Wt / wt %QVB"%MGS’P"!LGaWP%\ﬂ &ﬁ P°EH?@ t° Aealifomiae Pk ig %‘éﬁfbh&*@"ﬁ about
0. 11Dﬂ I \mhftek BicsRHées Co%t‘éﬂb?(‘bpt‘oﬁ.l%ﬁ Mérylﬁh@rAraEHi\ﬁ&‘ﬂ& acld'i€ E%ﬁﬂl%ot he

enul sifier is present in an amount of fromabout 1.5 wt/w%to
wt / wt % fem Genzyme %ﬁ%ﬁ@h?fcﬁmmgﬁuéﬂaéﬁmrmal sources for the

emul sifiers Ah%},ﬁﬁgﬁg %r\&?fﬂb.@(w ﬁé tﬁ¥ Swag\dg,ﬂﬂl‘éﬁﬁfsgﬁx iothe

pract|C|ngthe art Soya pean Clt In1s aval
Ar cher vaier soluble mmlmgonemmdm fartifier powderi incorporiatecinia tingl ramaan

st ear at p tan
romopal ik CEKHHAEIEE o Ak SfHLIReRY ERAY RGN Sovaltbaldéciin boRBE/ANRR

sor b5t esteamta;lp@moaya!hyleme smrbltamnndno-ebatar polgbxyethylnnarsdmﬂaglmmpaﬂasatef fatty
aci ds n ric _aci nd.,3 cerlde of fatty acids
are ava%“g%ygﬁ}&f ﬂ%’é"?ﬁ aﬁ%@ %ng'aw ?"éﬁq Y'&"?orrponent of
t hebf ﬁrsdarﬁntaf mpaokarate) feittid acid estemf bf md(ijhdl mcedaglwl ngles cf fatty at:i@sﬂ;adraﬁﬁes

Car bohydrate is or rce, o | aval | abl e energy that the LBW

i nf ant G§t°f§)?{j"§??§/\?'?f’ i’ﬁ@ %F%& dé the infant fromtissue

cat abol i sm TRe preféifed@émbsisifiepsslirt®RBtnafiralsdq letithin| T ansslint of émisifier nul as,
the _carbghydrate is lactose. LBWinfants 35 ma¥ be unable to uII | gest

| ac28s Wil ¥nicAlly hepresant in,an APYRE of fromabauk{ fhite 2powtelQ tTUTE
SHEET (&dvSoret vMQhQQh@Q&dlﬁs 5-3boRE WEWEA td abdu 1 YRNAYOGTaNe f&ﬁxﬁér late in

gestation 36 to 40 weeks). On the other hand, sucrase act|V| tay I S maxi mal
by 32 g’égiegah%we eamsi@qru%e@gawn a8 ameunt ofifrom abut AP WhWE%te  corn
syrup sgld gss og‘qhﬁ ﬁ:%?:ﬁ)ient' ncrease twice as rapidly as |actase
act|V|ty urlng the t :

Numerous commemal sources 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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-5 As noted above, the caf bohydrates will typically bepreﬁﬁ%% i&ﬁ_rmunt
of fromabout 15 wt/w %t o about 75 wt/wt % of the forififiel hoicEWdThe

“preferragiogaspabydrate | evel and source is selected t6 deg &ﬁﬁg{ml al i ty _
‘and viscosity of the reconstituted product. The preferred carbohydrate

' up. 10 Th

car bony Y SEYaiepRl uhtl e f GRNERTS8 S QT BMIRRL G e Bl B e e .

Exanpl a@stivity is masipta by 32 sveeks!igeatation,f and gluedsoamyiadesadtivity, whictntigests ncl ude
hydr ol d I trin, gl I , T O0Se, . '
cyr up, SEE Poigs LGl e pmicteL icimste thoacait okl ke Tasbise sckiBeduman g

fruct oshes thirdtrimgsteso and i ndi gesti bl e ol i gosacchari des such as

f li har i.d FOS).. . A i ngl e . bohydrate listed. ab : -
15" i nat PRTEHHLAENP, e catbiohyistesal RiGAINE® epsTtinan SEoAHe FEFR sour cor
for thabeatr IBRWIE st 35 WEwER Of thePfortifie? peivdiér. TR bﬁ?éﬁe@ﬁ#bgw to one

I'Tabl'e from

practicing the art. For exanple, corn sa'i/yryup solids are avail al

Cer est $ve{and squige isselastesin decrease asmolalify anskéseasity of the regorstitged ups ar e
avai | ablsuct." BHB Sretered Aisdhiiaraty ROET05 of the-&ird ' ' Vari ous
corn s?rups and é\;iegh 20 frug%seeacucﬁén syru/gs?*g’re avéatm?}%oﬁrpg?'ngﬁsgil I.n

- M nneafON YrUM nnesota. Fructose is available fromA E. Staley in Decatur,

1100 s. ' FoS o L tarch are

avalfabre troeafbthidtes Bt SELD Gosd T fie RS RolAcRY cafl Yoy el 02" o

avai | afExamplesraf Cenpohydraley suitabie for pretedrs infants kypibaily ivclude hydrolyzedcorn

avail a r A t ] raboo Y sconsin and indigestibl.e

o1 oo St HHosb R dtost BotfiieRE SBerally Sarf R urt Gt Pl ROMGEC iR PP

Olorrpanglwbséafm&mse, lﬁ‘ctlbeé.gmbh fili.lmh _saswvhf 3lfupya lmf inﬁigesﬁtglébirilééﬁé?ﬁuﬂmd_ 8 stith k )
ays an.i npot.tant .ral.e e infants .t ran t heir feedings such as

Bbdoni 28 ruglocliadareiidse sy ANgngle F?E?BBYSE?R)@P&PW"%P’ @M% for Uitied

huneg bmbination thefedf,Gast dpprdpridtd mapBeadiize of carbohydrate utilized in the

fortifier powder. The osnolality of the fortifier powder of the instant

| nvention r ceomaergal spurcepior the carehydrateslistad ahqus arg readily availablespdit 400

MOs M K gndgh & ondprabili ¥ aft! For 3RAHple3 SYraps v t 400
s kg vvater.?m e su@sj%‘i taution O?HFat e%(;‘r sorre&g‘svgt}%g ai!:%rlﬁgﬁ';‘drate in the

fortif Ceresianided. lae in emmaad, dndianay GiHqose andricepased sytHps are Rudilgbleo| al ity
st | o CADNENalic Prclics 1L AR Catfortal ahecs ok HhiLps afidfich 102"
car Bhyructose comoayryrsrare evailabledramn £argil isismeansiie, MiFEsoaRENEIoN®)is WO :
00 0% Siph Fof A2, Sty VSRR kb Mk b e
car bohgdrestarchane eilgbledtosr ADEyicarnMaiziedPreductsdn bianutond, dndiand.t Sucrose
is available from Domino Sugar Corp. in New York, New York. Lactose is available from’
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 reconstituted
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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“Addi tionall'y, partially_hydrolyzed carbohydrate sources nfg §EPt mg
i ncrease the osnolality’ :when reconstituted with human mlk dde further

hydr ol ywiosalgseaptunan mi | k anyl ase. 5 Based on the DE val uggrihi¥oo/ese: |
carbohydrates, one skilled in the art can readily select the carbohydrate

: ; | ' t t il |tin th f d

ool al PRoAPURELS ps R BARRT o e SFlnedvmaBih. TdimeB Lt on A
\S[t at ed_wUmh}zed thhm'hyﬂrdtg sam:g (fbigbbga?_@ the hi%én?ﬂbsmﬁbamml K .af es. |
| SCOSIif ¥, the.reconstituted fortifier powder man i sol ution plays
a rol e_%@ﬂ?ﬁeﬂﬂﬂ@%yﬁywqtm? S I@aﬂﬁﬁ'#‘ﬁﬁi“f’?@&eﬁ_& ospiality IE\i g_yher
Vi scosiviienTedonstituted withchitRan AfiRidublte furﬂ‘lé?‘??a}o(ljjsﬁ byhiman ik Bhfifde, Vi scosity
can $a§e éub / ggl e c%ogcglg%nﬂgii A cl % ed feeding tube in a continuous
f eed? nd*28p g5 e QE Valyes YArae® Ong tidlediin theart earrendily selgctdbent f  who
will h%éﬂ:dh?drﬁ@(‘do@ﬂ:et&%H%ﬁoh%?%rﬂo&h/gdm@th%mm%}m{‘h‘iﬁe preferteef | [ € @ NEW
. y, a clogge

preparation of fortified human mlk re 1 nportant t ube.’

pr evento§mofaditytof the rpcanstitiged {astifier owdeshumendaitk salutionent s to a premature

i nfant. The ki ] of: : St Ifal ey, \ m |k
sol ution of A;éhsé&qﬁg'%%‘(r?f ("isnve tl% gﬁﬂ%ﬁ%ﬁ%ﬂﬁ‘%ﬁdg@s&&? %3%?3\9%%@ cps,

" pr ef er e (econstitutechiodifier powderthuroam millstsolRgion piays\d robwipi sugpersdingther sel y
rel ahe | Dr A .Sl ar [ hi.gher. ,DE), the
| outd © pdoileReiig ddhng TEGIAE, Ml Hichel VieoBind} s lo sluled RIBIE L vai ues
f or camhiperatfalidubthe bighesvistdsity can calse tubednipple zivggingdiA sloggddfebdinte

car.boh rce or gconbination_of. carbghvd es. that wl] driye the
v scos i h R poBlen Had R et ST duirsCERtetaL Shaition & the Plaaingcstat | e
p(r)]wd fer Mo A ihhavd tls mdbg}th@trl]:bbprésbew minep systelmewiitis ma;ljlheqtfliféﬁ lhb‘gcorrponent of
the fortifier | e t he present . invention i ca i ncl udes _
suppl eﬁéﬁ%%%%‘{ﬁ%ww&r Q\°§° IMROMFILY R 6{&8/8?# F‘f‘ﬂ‘fzﬂf?"mmert@?'lf he

el e¢s I WeliVerpofildh eedea ndfrfentdMood) Brefidtare iffant.0Thé VidBbditydtthd Or aci d- base
bal ance. Sufficient- intakes of these electrolytes are also needed for

r epl ac &ReARpttyted fertifierpowder/humanirmilk salidtion efdhe instart inyention:isdvaically éagsci um
phospheratabsat'so BeeterablyFtdm RABBAETD £5Y toPAHYe 20 2B5 € ViBeB Lirﬁt@?ée@n: For

bones to -grow, age uate .anmpbunts of these m neral nmust ﬁypresent in a -

f eedi ngelatedto pemelatity. ithe mase dydiphzedia ¥rechds dhighertlei) the lawer therisgosity not
Phogpharaenghé: TRy, Basy SRIAEBEAUSH R Warbohfbrits, fndYlegin
m n@P altke art camepadibyiselent thenearhpbydratessaur¢a o cdrbingiorsoffcarbohydmates thatran mitk
055 " o AT ARY AP HAL BRI Wi BAER o AE TLTET SIS VTS
SHEET (dewideriiéyan/6illsslatiniid tbe preflired Eyals. _ S :
The fourth component of the fortifier powder of the present invention typically B
" inciudes supplemented vitamins and minerals. |
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. Calciﬁm. 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 rnaghesium 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 phospﬁorus, even if these minerals were to be totally absorbed
and retained, which they are not. ‘ ‘
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trace nwiogosdesss S needed for rapid. growth in LBWI nf antﬁ:w&m&om | k does
not provide sufficient amounts of the trace m nerals, especrally zinc and -
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the re I UrL L N e st S O ITe e
aneni a(f'slc))gEVV g’?r%[tﬁ Ppw%’cr@@{ ?? ﬁ&?%"ﬂey&ﬁ‘i‘%'?t anmqnﬁ]of & H8ee Bine@si ded by
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mi |k f@hizyrheer Helvelv&e nl@ﬁbﬁéértam th‘ét?EBWJiﬂfdn?s ﬂxéaa thB rééoﬁﬂne:?deﬂ%dxéun?@&‘fjed for

growt h, for the activity of numerous enzymes, and RNA and protein
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gl yopr dnventien ISJBWIn irbaniZincis aeedééfoy gwh,e‘edﬂm&vityfofmﬂtemﬁstmynasi han o
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i ke S B BHAT RAVR ks o Sy Gobher i€ Hocksb Bl G Be Bt Sl i ons

requir umgantantreraymdsvﬂttnaasﬁmatad divataboltt 78% béithercoppesina téﬁh naahatb lie vitam n
essent i al

|, di.fferentiation sion. ne system
The vi tagﬁ'\"ﬁu‘,’ﬂt%{g 'detf‘ﬁ %ﬂgtﬂﬁ (’é”t&ﬂﬂeq%%ﬂ tE? b| rth but
dectSasepeciaNy thoee 6afr weighih @éssftaése 1500 Gincar® nkeryaa haveRw mur é@rd%l gher
[ ntakei‘*l of vitamn than terminfants. Vitamn D is inportant for

absor ptM@figanese iy Jerthe seyelopmentofhone and cartilagaandtis fmrortant in gy he

devel oggﬁ%sgfof%@gacgghdgggyd Pga ®tdifis.Was - t hought that poor bone
devel opnent observed in ants was due to insufficient vitamn D

i nt ake and rkﬁ\élueﬁan@rﬁraﬂmelv F%“E%WPF# afrfFQStrVéa@Pﬂséba%P@mdﬁﬂ@erMﬁngﬁ%t er
vitam pydad Elééé'ﬁsﬁb\“m Vinith %ﬂir@é‘ﬁtsblrﬂl\ tloW%th@"bir @E&H&Eﬁ? l%% FptfoRl 1 UM and

phosphorus 1ntakes are nore inport ant than vitam n one growh in

pr e2@r vitaminsrand clipicah ponditfonsgequitng ineteased vitarindntakesoer oxi dat | on of
pol yunsat ur a\tﬁf'é#mafﬁafsté’fa?%bﬂﬁlp vflaﬁ'llﬂ'?e{s%h{lal f&{yﬁw{ﬂo E&Y&Eéﬂeﬁﬂ?ﬁdns §gﬁmdarrage

LBWinfants nmay develo I'C anem a an [ ency -when fed‘
f eedi ngadl tba/lmmunetsasham Emmdtamg A stores i LbBWHidfants greaslequate shortly after

a1 0%, AR b b el SRR, e BT b el S el <
pr et er rof vitdmin AItharFteh'nanantsd VitaminmrPds tmmrtannfambsapmn of caluium aat émai de ‘
et Eg Ollésssrgr e)Scteern!tJ natiogéﬁérgs,land for the development of bone. For many 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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-SUBSTI TUTE SHEET (RULE 26) WO 00/ 60949 PCT/ US00/ 09301 concentrl ati-ons have
been shown to fall bel ew normal after 2 weeks of agé in L@WSE?a '3 with
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concentrations in pretermmilk. As described above, the variability of -

- human @ddentrhii 'Iﬁhmﬁﬁﬁlmfﬁal%ﬁﬁ%gﬁl:aﬁgi% Ionst{f%gie'ﬁ?[ﬁ@fl’ﬁ%é@?:ds of

the preterminfant requires a mn ocrnsare
devel oitimipwsfalinwcid istakes.aAdditienally cseveral B vitheninsaare pesseniatdow!  vi t ami ns and

mnerals whileg not over fartifying and possibly causing, for exanple,
hypencﬁ!&?m@&a@'brﬁﬁe?ﬂg tomendations of the Committee on Nutrition,
Anerican  ApgdrReiritdd festeatns ﬁﬁabamv%f%&h{ah%fw \}Raltnfhearﬂrrhinﬁ readily
calculate how much of a vitamin 10 or mneral source should be added to the
nut i t fanegntratiensand the ingreesed needs of the pretesmdefantrrequires @oninimalf a vitamin or

Fianppogregibh i S wREsavsioai SR hEhAR evitsdeaubs ambuh ot 0

1998, YyitamiB$ agd miferals whileowt overfodifying dnd possibly tiusingafop ergmplef e addi ti onal
t f | 1,0, ] | ] di.ent t . | ded t

Pt i ¢ s e fre Te S Bepl S nR S CofmbingshNE R A#GER ocessi ng

and stmml . y)fﬁf B?uﬁhtnee'_ f,_rmass'ldliedmsthefbémmﬂ ffadity caicuie ROW Riuth of aivitainits i and

D cer iR sRure® Shobfre St i niSens! Bindihin pRsETS olbenibh desied

Vi t am améuntvdfizavitamikor iteral. (Niritional ASéds ¢f prématuidinfahte] PEDBCTRIC pant ot henic

acid, niacin . minositol, calcium phosphorus, nmagnesium- _zi nc,  manganese,

copper NUIBITIQN HANDRRQKsedft. Bl Graveddliage, i Americarchcademy of Pedialfiesi ¢ i onal

nut ri eqdgs, Rl QQjB‘??nePnrgﬁdtiﬁg?iG%'W:B undePétaig thét%gﬁoPﬁatei fitibridi BfcanE df |h0| i ne may

al so require supp on. Desirably, t ortifirer powder will include

the navitamin angrmingral ingredients peeddarbaipesvidied te suisional camposdionate) . The

i nwant ' y ' i 1 g S y one of the

i ey operpensRie sl 188 alrty (- ddaing dnd GSAREGH e Shinpleftns2 0 O [ )

i npact pr ot Exampiesoifisupplementalvitamins and mineraisrimthenfortifies powder of the

Speci fi cal the presence, qf lubl e.divalent minerals. Ln the. final -

o oduchs@t iyarion, BoR3Ry Heu A URVER, Vistnt, ReFin be YHBTE Sani ch
caus eSyitan Y, Qhtinth D! atiR E, Nitdrfth K, VitbtinO folie GLid! péMotRdic 5t Hladi®, t he si des
of the mXxing contalners. Experinent 11 evaluates protelin denaturation by
f ort i f menositnldeEaiciomn phdsphagiss olaghesiuraakzine, mangadesd,; eopper,fsodiunt,i er powder of

t 020k qPeasivit ARS8 i e, 288 spSiFod et coifutntBObAeurdy o
and f oleditel tarurineccariiiine land choliieshayéisb mequie! supplemehtatiart t Desirablyetheand casein
e Y T A
si des géetafey. M xi ng containers for each fortifier 15 .
The inventors discovered that the solubility characteristics of some of the minerals,
25 particularly calcium, in the fortifier powder negatively impact protéin 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. Thq 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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Intesa s, _The dest abilization of ns results in
dencs aP g Sl RSl porareE st T6% e UBPaRbLRY Hie Brpmatton o ne

si des eblublaecalm'oIssmcbsbalelnl‘r@llxmta/anweﬁiduﬁﬁgl cerbpRGsfiafhlthe the protein
I S not actuall del,ivered to t ankéxvhl ch contribute to the sl ower

growt h commerga %’s@’@ lﬁ'}'ﬁéﬁ"&i‘% famift Human Milk Fogtifies: |WQY§63“S nsol ubl e
cal ci URh6WH tHt Solabié dﬁkl@rﬁ%ﬁﬂ?alhhﬁarﬁ&ﬂéw ¢é1&umﬁhfé?ééﬁ {yréag@%t ssues
first by making the fortifier a powder "and second %y using 1b particle

si zes BRirINSeBe gastabiization of B"Pﬁﬁ\"’sz@&)"tﬁ b dangjured pg@imthewrealpitavgsfoutedl ng.
| |
Exafp! epsoldforPoll diAgs & tha Stes'B ﬁefrﬁé&isufma Efifety YRl rl LohBgddigycal o um

phosphat e di basi c, “cal ci um ate tr| te and
cal ci uthecprotein is. nqi\ap@nﬂsadelmy to tmeniaat whumconmhute m thelslmvetedromms pensi on

W th t eé@e cal cium casei nate. Preferably, about 95% of the
t ot'al t]'ﬁF%:)l um | §ﬁ%§ @Zd by cal ci um phosphate 20 tribasic and about 5% of

the total cdheicurrentineantioh uses ibgolublelcaicium sounces and lsddressas theoresaiting al

oract | mingtal e tatiindsdidy S By AekinkiBe toninch Cbndderar Saconaly By sl
photph partict sizes smalberiough (oitea icbmized)do ateyi lh &bh.moﬁ rdnﬂhg/béédirfg: KEahhples
SpeC| alf a., Calcium carbonate is

Char |
Srar | Bt SulRbiEnEsRe cRichm s oAV indds GORUT phosaste kasit M o
Cal ci uphesphatetibasit anamhnbdaebéﬂmh@waam aifreite) Aterndiivefit @i caidiuiani | t on,

New Zeal and. The, i ncor oratl i ns Cgubl e calciumin the fortifier povvder

| eads 1B agaliodalsyspen %Wm |H’?t8!'i‘a’f" Ascalcupcaseiate. ned about
bi oavai | abi |prétérdbly, HBEutemRE bftAR tatal daltiiim §8 SUWADRSd by ARRiH ]pﬁ SoHe at i on.

Preterm human mlK is already deficient in calciumand i t he 30fort|f|ér

povRfer ﬂhﬁﬁﬁ%@sat@ﬁté%mﬁmﬁ') Fﬂﬁ'ﬁﬂ'ﬁéﬂpﬁl?drhnmlmm eto the preterm

i nfant, ant"t’]s I med
prelimnary’s UJM 'ﬁ e%ga?gér#e ng@@% %’?‘ﬁ@ ?’ﬁ%}@ f‘rﬁ den5| ty of
i nf ant &newnpd enepraeticitg the arth or bsaarhplbl eslcmwm:"spaétetthaasw,saamﬁml nvention
cont ai ning insol ubl e cal ci.um and conpared the

_ ‘phosphate dibasic, calcium citrate are available from Malhnckrodt Speclalty Chemicals in

Charlotte, North Carolina. Calcium carbonate is available from Prillaman Chemical -
25 Corporation in Suffolk, Virginia. Calcium caseinate is available 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

16
SUBSTITUTE SHEET (RULE 26)




ﬂ'-forearm bone densi ty to infants suppl enment ed W|th fortlfler

contai ning soluble 16 SUBSTI TUTE SHEET ( RULE 26) \AD 00/ Eﬂ)& 8

PCT/ USOSOma®449 cal ci um Surprisingly, the results show rycmgoimmpce in

bone density. The addition of insoluble calciumsources to the fortifier

powder cafcidrhe Suphsé the r rgtein in

the fortified mﬁﬁ lﬁ@y wavfmzat%gg?‘g @/@ﬁéﬁéhﬁgﬂg &rgéélfyﬁ ﬁaﬁn@ngequent ly,

t he pr dis8 L#Pl%ﬁelmwmsemﬁs {acthe fgmﬁa'emwdgr lof tntanstaat memmn tlevpmtedﬂlejr e infant
5 and t I ritio owder of

th| s Hﬂ%@ﬁ%@at@m B'ﬁ%ﬁﬁgﬁﬁgwﬂ@%g a@%‘ﬁﬁ’% %ﬂﬂr? ﬁ*ﬁ%wﬁa% t hose

ski |l e&qnseqmmﬂmthe pratein endrealciuncwene sugcesstuliy dsliveratrm the premhatue infaint - known

tot §¢§+]lleg é‘ﬁg &UII‘I'[IOI’]GJ formulation arts, a few of the

manu 8 Wﬁﬂ? QirYp aNGQIW. hed in detail in the Exanpl es.

Generallys n 0ils

enmul sifier, pﬂ‘-@ﬁi uﬁﬂoﬁ%lg?hé%ﬁ)éﬁﬁg "J\|/I Pg‘?ﬁgé“ B%\Xé%}"ﬁé"’&ﬂﬁ’&%"b@ﬂ?%ﬂ?‘ rate

and pr &hewn o those skillaidin thé are pPWhile alanutactifing vitistions ars SSHRIN Vel kAGWN
in water. The two slurrles are then m xed

| nd
Foget ndf taee ki o B3 plmfosilformiBion aie, 4 fe Af Feupenarschbne fniaues. hea
pr ocesaesldemaaiwdétamﬁlmum Jyleé eGefidralp bFaatit 5@5}1%& bigHdds Prepared The

(6]

a specific article size and /or

t b Ll
23384 In 'r%o%/ﬂv %ﬂf&g*ﬁqumd thefat wlmwtams t Iwe mareslusiesst i cs.  Those
ski IIcharBoﬁ t@ﬁﬁdbﬁdté?ﬁ)adregﬂdﬂc@@ééﬁ?a@afdﬁ/t qm%}ba?a%g o dry blend

the individual starting nmaterials and ent's through
. aggl omEtiBeRisogatherand ae protrin in water. emntvgoslua'pas anedhen Mdbgethedwﬁe si ze

83?5%? ?T ﬁeﬂ%ﬁ#ﬁ%@é@e Ic')é(rp')@g ur%g hePFﬁf&Eg?/éeHr P%gj course of a days
f eedi nyatermolublesdaminss and dries. tTﬁa reultingpowdet mayrhe mileddo a(kpeélﬁwder
ccolt ceicld it o adiRithdliaatio iRy Ba3iE e SRR RhERIY R ERY a

envi r ormieseé skilletdn medmkuoua: forrAglatsh artd ﬁbhi&@ls@dd iabledD diy bien@@hé amounts of
powder r}g@: human m | k without the possibility of contam nation of the 25

renai ni Mﬁ@ﬁ'“g imaterialy anq)add the "ﬂH\ﬂd@QreF’LQ"% thiough agglemegation sr dudntat i on.

As notgqga,kgca@,dm lspgp. unit dose of the invention typically is the anount of
from about Wgmto "about 10 gm of fortifier powder in a unit dose,
preferably ﬂmdj uabunit dasessizppackagasoare wefernga avier pollchackaginga Becduseddse,

nor&x P uni-t
toc20 P 8 SRAPrh 3 AR iiichsiec ArBrBbRY iRnth S8 Bie SAEFSLA B, oo 4
uni t ddeselingyisiriall @dlutnes atfddified dnuaianumlleirerﬂreparedbmdwdbﬁ@teﬂiity inatmiict i vel y.
Numer o ont ai ners . are r avai |l abl e .and known
pract i Lé? ﬂ%}/"%fﬁ‘@?éﬁ e%mt%cgy SFG'HS{: ngﬁg? ST 9‘9’5953‘{?'9‘1 iaﬁé F‘.?ﬁ%de Backet s
or . saclawaysvdcanberniry a hespitahewimainent dindividuapenit dbsés aliowlfdpladditionof i | m  and
forl a%?naﬁla%sotulnt% off Iplcn;vndecr 8‘ thﬁ%aﬁanﬁ)iﬁrﬁth%r&g the possibiljty 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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-anpoul es whi ch may be manufactured of plastic, reinforce %%gg% gI ass
17 SUBSTI TUTE SHEET (RULE .26) 5 SEP 2003 WO 00/ 60949 PCH 1

‘st at ed wepgemsgedone i nstant “invention also relates to a“nme V\/d;&%g pVi d| ng
er o

‘nutrition to preterminfants by add| ng the fortifier po e |nstant
fortified human mlk to a

t t | K
Ipp\éﬁgt L?g i %Wﬁ?@h’\?%ﬁ%%ﬁ mY ﬁ(rﬁl's%lsiﬁﬁscf@§ method of groyiding; oot i ng
growt h nu{ntlan b fpral?lm infanits wtadﬂhgiﬂtfklﬁmlﬁérlqi\t/mgﬂr amg %&tﬂw\iteh%aﬁ tB%ﬁﬁt l : k t o
remature i nfan; ri escri be the stu rotocol an
belto ter T F&ﬁf’ﬁ‘dm ni f’é’l‘?ﬁgﬂ? @%im@aﬂmﬂﬂ t9 Apremature infant, pmwz'!ﬂo%t he i nst ant
l nvamaaaé AdRCY of rofigeng g?Ath of ¥ PrérmRtufe | thntt b%ﬁ@m&%% ihe TNE

invention also relates to a ne for enhanci ng onsalllty of

hu dfumar il te.a nsﬁmasurm"z,fantt Expesmentsdi andﬂ‘«deszmbpmnessmgy y, the
errul Si &S in human
%“‘MSE‘EPSF%%S‘&@&@F’”@Z"“%%?% R @ oher el SPAL Fsarf "1™
emJI si fventigncompared;to Efmmpwmavaﬂaﬂmfmmenpbwmmpr oved phase separation
results. C. cal tab|I| f human .
m | k and foﬁrp ?‘?@?’“g‘gm&{?ﬁﬁﬁtﬁﬁ‘%}n rééﬁ%ﬁ%@? h'f%ﬁ 1. The
am)unt hurhan anills| byl ddding an emuisifiento ithe mmam ik wsmlwthecummciﬁér Helﬁﬁi C'ﬁl ly
ese 5vvt/ oI(Vto ut, 3.6 wt/vol %.of the human
oy 18 SRyadt thé SEARAHD oF o ibiliedl o himeh il X inverdera Hisgeversdingt heo o6 of
t h\?\d huaddition bﬂ«t]g-.emn moumﬂnbummhm?ﬁxﬁmahﬁom&% Aukdh ‘ﬁ’(ﬂjlk%prfo%d ifier
powder i s nmanu ture conbi.ning t riate |nre|entsto,
gener aP'lé %p@éif?@ﬁa%ﬁ‘em ﬁ%?"@@%&ﬂ"ﬂﬁ‘pﬁ Wy ebrwmand  one
Pr ot ei milk andcfiersgowdatfitintin mik ardddchibdy nOE;#peth%Hﬂl mé?ﬁANn% birries are
m xed % ther to formthe final blend inal .blend i's then processed

with aﬁm rin thederiind h"Nﬁ"éF"'S?%{M‘MWﬂR'MM betpﬁisﬂﬂl imefromb pleou 0i36 spray
driqgd. w%oﬁadal dbotit ereeﬁe%:% & the Inurfah rﬁﬂciiéfdlu&FJn a? ug 8,172 kg
d descrfiption of Its.

of powdered hunman fortiftier.
manuf awtvel% toabayhd. Bwﬂvwa@rthqmmasmmschE 26) V\D 00/ 60949 Table 2 Bill
of materials In redient Anount | ngredi ent water16,205 L Corn s solidsl1l603 kg

Magnesi um chl ori de96. 2 k .
MANUFACTURING EXAMPLE A

20 - A batch of fortifier powder is manufactured by combining the appropriate
ingredients to generate one carbohydrate/mineral (CHO/MIN) slurry, one oil blend and
one protein in water siurry(PIW). The CHO/MIN, oil biend and PIW slurries are mixed
- together to form the final blend. The final blend is then processed with an HTST
: treatment. After standardization, the final blend is spray dried.
25 . Table 2 presents a bill of materials for manufacturing 8,172 kg of powdered human :
milk fortifier. A detailed descnptlon ofits manufacture follows.

18
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‘Potassiumcitrate223.8 kg Sodi um citrat e6. 6 k Sodi um chl ori d

0i 1801 kg Lecithinl6.6'kg Vitanmin A2.36 |- Vitamn D359 3 8/

‘Nat ur al WO 060949 E7. 6 kg Cal ci um carbonate33.1 kg Tri cal ci qtajmfsoa@jgai e646 kg
Whey protein concentratel506 kg Non fat dry m | k3307 kg potassium
citrate257.2 ferrous sulfate3.7 kg Zinc sulfatell.1 kg Copper sulfatel.84
kg Manganese sul fate0. 320 kg Sodi um sel enat e0. 001 kg Ni aci nanm de0. 98 kg

Ri bof | avinl. 14 kg Cal ci um panfgsigepgn ﬂfﬂﬁtkﬁalgy“ dOXI ne hydrochl ori de0. 655

kg minositol 9. 55 kg B
kg Ascorbic aci d153.5
slurry is prepared by
62 C. Wth agitation,

Ve 2 X ol

Cyanocobal am n0. 0016 -
ar bohydr at e/ mi neral -
ent water to 54C -

M2OO distributed by G

magnesi um chl ori de,
ultra mcroni zed tricdg

T C ayl umdﬁn’t
n d o) I'bll o e) Uln:js 5‘-",4
S 4 l SABEHH-S “;16’0%
B Qﬂbﬂﬂe Caor afald a.u_ﬁ_ﬂus_c
Latassiym ci ilm 22880
q‘Hﬂ‘?annhate and. 68%3 um|

rup solids (Maltrin
atine, lowa),

pot assiumcitrate,

carbonate are added
on at 54C - 62 C for
ot her slurries.

to the heated water. Todiymehipride hel d udderiSdikgat i
not |onger than six hqMGT@itil it is blended 8@tkgt he
: Lecithin 16.6 kg
Vitamin A 236 kg
Vitamin D 358.3¢9
Vitamin K _ 275¢g
| Natural Vitamin E 7.6 kg
Calcium carbonate 33.1 kg
Tricalcium phosphate 646 kg
Whey protein concentrate 1506 kg
Non fat dry milk 3307 kg
potassium citrate 257.2¢g
ferrous sulfate 3.7kg -
Zinc sulfate 11.1 kg
Copper suifate 1.84 kg
Manganese sulfate 0.320 kg
Sadium selenate 0.001 kg
Niacinamide 0.98 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 comn 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 siurry 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 emulisifier (standard fluid -
15 lecithin distributed by Central Soya, Ft. Wayne, indiana) is then added under agitation and

19
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‘An oil blend is prepared by heating the specifiéd amount of. %ﬁ i J :
(distributed by Stepan, -Maywood, New Jersy) to 32C- i37C WS g.mmn. An

emul si fiwey odigopggndard fluid 15 lecithin distributed by C?ﬁﬁ"ﬁ@ﬁ""%’ Ft .
Wayne, Indiana) is then added under agitation and 19 SUB E SHEET (RULE

26 4 / ' dissolyve. . Vitanin A D, K
anztl VN%%@& @gwy?%&%t%ﬁ%"a' %ﬁg%?ﬁ"ﬁbtﬁ&“éﬁi\@ﬂ'@&ancm noi s)

ﬁr ledt hEhicagd elllinois) are thenadded s the sigiry with egnatﬁrf,mraggrcplmh 3“8 élu]fril Wryis g
el d upder rate.agitation at at eratyure from?26C to or a perio
of no Rﬁ@ﬁ"&@%ﬁﬁ%ﬁ%?%gﬂﬂ éltﬂ??ﬂ”f%%éﬁ&%ﬁ?%ﬁﬁ%%?' r"°s|urr!oes. 5
A protlehgetmanwaehom-_bwnﬁmjssamfdeﬂavmﬂhbm%]gdrﬁgs;&053 Ii]ge\rMi of ingredient
water to 48C-60C. . Wth agitation, the specified amount of whey protein
confentrat e ’Kﬁ&’m‘”z{]ﬁ' B PEaparsd %“"9&95343%‘,“ !weflihfétgfdnfat dry
m | k i s8-addet. t withhithesH Qﬁh&@éﬁfed_aﬂ&ﬁu%f’w%??ﬁg?ﬁw&c‘éhﬂéf %\&ﬁgéo slurry

I's not held but bl ended directly with the othe urries.

pr ot ei distributasd By AMRG, Inc.AMaes dewaandorgndatre mikisaddeddo ther heatedwaten] ended |

t oqet : . e f . . e a
 emper R pleRe pRYSIRIn-A3ler slip/ 8 et A bubbiBted frfdl BANKANE O s i on
agi t atslamieshe final blend pHis adjusted wth 1 NKOHto a pHfrom6.45 to
6. 8. The te4.3l ' the fi 1.5.30% The . fi-nal_blend is held
foﬁgno Ignggﬁgt%@%‘r{'@bswﬂéﬁ rog %ela%nltderh?‘l dt%ﬁ%&“ﬁ%@%’ib*‘%?%?%ﬂﬁg flo? ae
peri oggogemwiﬂwaﬁMaand theresul:}aﬂt blendds mgintained athﬂnﬂeﬂ?]tumm 51°C ke bl eng ,
i s.su e tion i gh: t erat ure-short-tjnme heat treatment, an
honog e%&?&tg%é{%gﬁqefﬂ%l%%&m %@fﬁ?‘ﬁ'&b@gr{aﬁgn B}T%ﬁm‘ é’lﬂ?% Bﬂﬁs éélfﬁteg econd

~hol d twitte INSKOH toenpld fraimi6.451t6 61807 AGe tofal $&ilds dF.theCfgﬁl tt:lb'h@{sféc%ldT?O a .

nd at a tenperature from

t enper at froml Cto 7C_and. G store the bl

1C to %?%%“éﬁlhﬂhfﬂ "?Ilﬂé‘gébg\?@ ‘!’Pé}?g%%@ﬁ ‘gﬁ%l eted, appropriate
anabytical . pgeF WalingJ6r a feddd dHhot RIES AN five MR P Gre Adlits,
analytical results of the quality control tests, batch corrections are

nmade itherhient isssubjicied tordeasmtion: highdemperature-shbridimeZ@at treatfentoand wat er
sol Ublﬁorﬁbbéﬁ%o%obg%lf&%: ascorbic acid solution and trace mneral solution

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

20 . o '
emulsify the blend at 900-1100 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; ' .
25

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
30 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.
35 _ -
’ After the above steps have been completed, appropriate analytical testing for

quality control is conducted. Based on the analyticai results of the quality control tests,
batch corrections are made if need be. Final biend 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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40 are prepared separately and added to the processed bl enﬂ,, .%P&_"@eaerate
the blend at 10-15 inches Hg; B. emulsify the bl end:at 900- ﬂ pgp in a
si ngl e ¥Q@¥60Mdhngeni zer; C. pass the blend through a plrarasspoiohscheat er
and heat the mx to 71 or, to 82C, D. honopgenize the blend at 3900 to 4100

/ 400 to 600THE askottic dcid eulution & Fréparel BYRAAIRG 4R reqikdePdmdlHtior asbérbic RULE
26) WO 00/ 60949 PCT/ USQ0/ 09301 The ascorbic acid solution is prepared by

addi ng 3€ieHto &t lites of 10%n o 87°Cwatsr with agitation- to 2, 453 liteérs of 10C to 37C
t E e ! Lo b s 2
water with agtie Mirefd? soilifién ¥ ﬂsgg;vgd%? Indiatir'a3 g SPRAGRskicht vimtofg rsghée

liters of ingredient water to : er agrtation, a
requi r 49168 undesragiistion Sdd the required ameunt af potassium citrate and ferrdusow t o

agi teat [ f i | - uired anmount-s
of o naultfle; MAWE Sfteld Ll esdufeials o Ghkefi oy Ad Shd BEuEEFdireliel'c 1 o
‘the gr etmincisutfateatopper stifate,. manganese stifate and sadiurs sefenateitothel reenat er

sol ubl e_.vj Lk SOl Ut.d I S, prepa -heating 530 liters of ingredient
wat er &)'Méé?gg%'gﬂ%kég&?ﬁé;ﬁ¢ae@&£€sﬁ§ﬂg%1 ties 019 ni aci nam de, ri bgf l.avi n,

cal ci um I10 E_ﬁmwmbesmlmevmgmkm’ﬁgn iﬁlyﬂpemglb;gmedm' ding 530 mgasd'druﬁdigfdaiﬁﬁhlhori dg,
minsito i n i.c acid.__and cyvanocqobal anin are added to the heate
wat er . WAHF %@%é‘j gé"go ~ihereapied autlies Bffﬂ'a‘i‘ﬂ?émﬂ?' ﬁ@Pg?V'%' 48n and wat er
sol10| pawtdtifetiate, pyAdaxinedRydroctitvide, dlanine hydiobRiofides RilR@ital biotiy, foivsdid

agitatioa. The fipal mx Ls preheated through a plate heater to 71 C 82C
bef or e 3ggiHNPPbalaMin ET?rﬁ@sapéﬁﬁhememtqfeaves the surge tank and passes

through the At &rana hsdoRsit AkidWaRitiBn! the rifierdfsy] d Welte vitdifiin™M X enters |
t he vapor-flash chanber where i tn.l seco'o? ed _t%ﬂgtlaﬂc- 82530?%& purrged t hr ough
an i n- Spiydion éthen edded to the blanded slurty under agitgtiomr essure  punp and into the

d . Th t.0 N s fol | 2 3000, - 5000
pelg Liqui o Tedmaribiss BeRles BRoldh Sl nedfer 7RG RelarmGnala ac
Qut i BUrgd tanike TRE fridt Waeshe-sLingdtahR af@ Phssel thdlidgh T siddny injébtsOwhérelt | i ty,
particle size, npisture and physical stability, he specifie spray nozzle,

oz21 o RaREHIQ B 1§15 (oMU 2riATe e AROF 1St ShamRpCWDPBHt B SoplRRARLL or o oy
o6 TGS vl drsyprat e ame ki el el pauiae DO00ES
43C.  pump and into the dryer. The dryer settings are as foilows:
Nozzie 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 fhe day. The powder
passes frorri the dryer into the howder coolet" wh'eré the powder is cooled to below 43°C.
~ The cooled poWder is stored in appropriate containers until being ﬁled in individual
packets. o | | '

30 EXPERIMENT | |
The objective of the study wés to evaluate the emulsion stability of human milk
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 cool ed powder is stored in appropriate containers. untlsq ‘5. f| I ed I n

i ndi vidual packets. 30 EXPERI MENT The obj ective of ‘the édgt

‘eval uat &0 be6taail si on stability of human mlk after the aﬂd’l‘kjsmil the
fortifier powder of the instant invention. The emulsion stability of
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test. "The test eva tes the separati uman m sol ubl e and
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Exanpl o e Boyed ift a SO0 b tH orBE e Hiae dowl ety ,
Usi ng dhebeaker Wladmngdigomplslyn(&imng&ﬁlﬁttm?ed)for dboutiB0 Setdndsatd eﬂﬁ&t@&ﬂ% n]f 0 a
500 t
ot v PRAREE ums biFoldhly hicltbe | 71 £01 M6 s BB aely rabtasredGo 30 EL t e &
pO\évggr Qmatéwcsdmgéﬂfsir lli;atgabpaana'mEsﬁom Bﬂhpltwé?atlmﬁﬁjt t regrﬁtd—ﬁd e?%tmertred to
a i nde, ase separation tes e sanple sa
undi st [??8:5% %P%? re Eéaltﬁﬁt % ’H& Vﬁgﬁﬁ %mw@nwpéaégﬁwesawas
eval uattiesitcporA Righ munsiqmegnﬂgﬁt wad Réid 'agumet e grh&ﬁeh%?kn&r'% ﬂb intensity
flashli %P’t was  hel d agai nst t he gradated cylinder di s I ngui sh

bet weeSIStPGHSA KEtwesn 193y apd fat F?Y&E}dlnt adglition, asmall SFHMEM«‘& macedonside the nsi de -
t he10 1Qyknder Wﬁusht@\ tﬂé%@g@ Bf ﬁwBQoﬁﬂ?&r thélé"aefeﬂgirlé“iy fHe tBP I%% 1@% tJy“ ne if

the top |ayer .Is foam or er wa rect of f
the gr aﬂd%xqsd Top fatiaper was read dlrnstjy effshe gadsatenls:yhpaqsna rele Tablet 3 lists thes ul t s

for th 1 trol
(74 er "BnRuRBaTaAH b ol Rl MP%%%E%QQS?EH@EG Pty FER

Sanpl e@gﬂw aften 30.50and 120rmin¢teséd hunan nmilkl m | m human mlk control 2 ni 2
m The fat in the human nilk control 'sanple separated and rose to the top -
of the solution as denonstrated by a 2 nml -fat layer. The fortified human
m | ¥ had hal f as nuch 20 Table 3:cPhase SepaationResdults he top of the sol ution
as denonstrated by q | nl Samiple ayer.| 38460 mii I;kmatmms known to separate
and adhere to the sidsrdfisd hin®BmiM CPNL an gl S gna 1ﬁﬁsu t in significant

loss of fat (energy) hukiaf niKEohtre TOU[TT 0B pgTul S T TEpadtied to the
fortifier powder to Terp the powder—TTncorporate Tmtotie human m | k was

surprisingly also able to decrease the fat separation observed in human .
mi | k, t her ebhedal in ke hurgampillecorgral aamplecseparated apd rosa ta thettoofthermt ur e

I nf ant 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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‘As di scussed above, fat .is crucial for growth of pr‘:_g_naturﬁeéf%f@n?m The
- lose of fat hel ps explain the difference in grow h:obser Vel erm
i nfant s wopgéesented with the commercially avail abl e povsefgseduesin M | K

fortifier which does not contain an enulsifier and the powdered human m |k

fortifi ' i ' ' nt.ai 30 emul sifier. (See
Expor | g T S pts Vieee bRk i e it afiB 30 B sy kvl s,

r esi duenuttients ipl toen fpriifiedtrhitk. \Etd residle was examiined Untiert the @lextrdh aiicrescogeen t he
COonMmer cj val l abl tifier powder was added to 22 SUBSTI TUTE SHEET
(RULE ‘4’%{5{39@{?3%3‘?'9&3?%0/ 60949 PCT/ US00/ 09301 human mi 1k and there wer e
concer ns t harhetdbjectivé afthe stwlyavario duintify dnd iHeRER) \theSrotdih résiftie 1B bR €NtS i N
t he ort}_'i fi edf 1| k. The .resi due was, exac;n' nggwunder, the el ectron mcroscope
and Rash® Si9Re %%@'B&*M‘@?ﬁ?“‘?m%ﬁﬁw |fed Sumandnilk fortifiengentaipinguant i fy and
| dent | sohtScatsah oIST) ohE A ok@bred Hmsh (I 1GTHLe o tne GahERGgIRicht Ut | O

solu

cont ai ners _qu)Eowdered human milk fortifier containing e cal ci um

(SO) arfePniaiing,Birlble G2l ACH The pewelersddiurean milks forfiiarcontaining:solilbie

cont ai roemdurh SHRp W (6 ERval Hirian il ol B CompBtr{Yaslrbdl haebl 1 ¢

t he conbobhe pawdemdskumancmilk fortifigsicontaining insojublelicalciimisampie wak khé fortifiet | er
g T ) Fortifi tth

ot 3 ket SR, ke o Broaii e BoscriSt i enidebhnbg X8 4%, ' "°

Sanpl es of cSamplesofcack gowdered huntdn ik farfifierwererecanstitutex by addhiy 0y@gaddi ng

0.9 ‘ ' ' f 2% mlLk. in a qgl dugt ed

eyl 1 nad 1 GRS botler 15 B0RE o ol &8 sifsy’ Fucuipred el Thete el °

ot her wi enetrbl(rjwamdiamlyez_s méleof tﬁilkﬁbtl:(trwamt ethfemi{s'agtbatydaﬁ uatiamigiwlmm, was t hen

covere nd_gi.ve i gor qus_shakes to facilitate. owder .. .~ . - :

recons?%qcﬁtqr%‘ﬂ‘.ayegna@ﬁn%ﬂ(ﬁsﬁﬁﬁ" frvered, and.given "W%"sas%agﬁﬂ%écﬁ@&er for

pr ot8i rpowdleptexsnstituticAC EaBh altibe Was Yhérgredasto ld 1abeled veake? foritbteind Paper:

towel and aJlqQwed to drain for 1 mnute and then set upright. 10.0 nL of
Uni ver SEIVRSs Fpcaradunteg isylinder s 4hef nyetted onjora,parertowal ancialiowss! to

- oval | bujrhin oreminattas than del distight| 10.09AL BRENIVERLTAS pasde wall's of
the cyli n‘de? We're rinsed bs Lgﬁglagﬁli ng to get Bar,ti.culghtyeés_ﬁgefrf(p?ﬁe 20 si de

wai | s 250taining0.4 teTweens 20 ard) P 96 pvallbumin) was added, gad thei eviinderiwas of t he
. e % . . . e h
e oo BRI KAl YRt kbt b indn Ul SRrifoh 5164, P

at 37C, then ) cool “to roomtenperature | ution
i n BAf faide wails anddntg shecbuffes splfien.oTo faciiitatersalubilization oftheuresidue, BacsA anal ysi s

e LSt i B 1SRGl 4 IR i ST AUKRRN PR " 1
at substeqomm temperatiice mhior ¢ further diutioo imbuffer. ‘ ' ‘ o
To evaluate the type of protein in the residue an. ELISA analysis was used to
, quantitate immunologically active casein and whey protein. In the caseir and whey ELISA
25 analysis, samples wefe tested undiluted, and at subsequent 4 fold dilutions up to 'and
including a dilution of 1 to 262,144. The ehzyme-linkéd immunosorbent assay‘(ELlSA‘)
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, 1994). The
30 ELISA assay is designed for the detection and quantitation of irnmunologi;ially active
casein or whey using rabbit anti-whey antibody and rabbit anti-casein anﬁbody.
This assay 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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“incl ud| ng a dilution of | to 262, 144. The enzyme-|inked |rmuno ﬁﬁ t assay
(ELILSA)  method utilized: rs described in the articl e by QE t

(Eval u t he I nmunogenicity of protein hydr ol ysat usi ng

| abor a?g?yagg?‘rgml hyperi mmuni zati on. PEDI ATRI C ALLERGY WM%Y (5)
p-14 -19, 1994). The 30 ELI SA assay is designed for the detection and
quantitation of inmmunologically active casein or whey using rabbit

ant i - wheYablet4: bELIS A atlalyaisof residue forsmiurislogically acfivé Gaseis aid Wyl €S

only the imunol ogi cal I y active casproteld Wwhey protein - conponents in the
resi due. Resu Bpie stitutions (A
and B) of eachsq qararmn. ' e 4 35 bel ow.

23 SUBSTI TQ'%.'. heFotgtrgrassi nTotal ny

| C-B3.49(2. 18p : - - 113 . 4. 46)4 94
4.63) IC- fo ke ..\,:. > -Av-ei-HoR=cC 'glnsoluble
cal ¢ci um SC - e Mk lEar t R AT-HP al ci um.

(vallie) correct edcf‘&m@éﬁ?‘f’?ﬂ'°1C’B?|F‘F?BU'E‘1°5H°%°F‘%'F9@§‘W§F'F‘“Wm*runol ogical l'y
active casei n an®nhEgfemituman Mik Forifiergontainingsouple calgigmy econst i t ut i on

cont ai ner. Howevdyaluglicarmesteq for ¢anfrolcentrilutieBr | eft 137% nore casein and 118%
nore whey protein behind on average than the IC fortifier powder of the

i nstant i nfdmamalesJedimmynalegically retivecasein and wisy proteimen therwails jof teo
evawav@cowﬁueawﬁaﬁtame pmw& ck&.ﬁé@;@& 13 lﬁ héﬁ total
n I rs t he quantl

prdteln I N eac sarrp e nust be deferm y of protein '
i n sol 418%rmore whewpratein dehindDniiveragsl than the lﬂm:tifewaewgmnfm ifistant t he

Lo A Wl ol BoRs AR Ry B Sygheye v onel yeed by Lhe
protei-n thaTodwvaivate talampanttal proteinriest imthe resiiuenthe amoainhefrtotal ;bmtqin mt einin
201U | g ST RS, LA R FhPSb iy heltoeed, "
adats aThesokitioh Iom«sﬂ was pae&ed froen the(iradudted oYiindapin the Prepardtion stepratipvecedur e
K ol 1 cBRRATBVEYBY S T BT KIEl TR UL 1020 aviipmdor HEoos B aRtS B en t ESEn
i Nt he tisePgiRirity of protein that did not adhere to the reconstitution container (the protem in
solution). _ ,
The TECATOR KJELTEC AUTO 1030 system (Perstorp Analytical, Inc.) is an |
20 integrated, semi-automated nitrogen analyzer which uses an adaptation of the classical
 acid digestion/fammonia distillation procedure first described by Johann Kjeldaht in 1883
‘The operatmg manuals for the Kjeltec Auto 1030 System were followed to determine the
amount of nitrogen in the samples. _
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
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The amount of prote| nin the sanple is cal cul at ed Jbased p:bé&? nlﬁérogen
- 25 concentration. The hltrogen concentrations in varl ous 8 :

“known, voB@o/eieei i cal | y-deternined conversion factors i spesg: Soojd9agionvert
- from%nitrogen to %protein. For exanple, milk proteins contain, on the

‘aver ag n.lk otein 30 SEP.20Q3

CT) el Pl (2 ngr diRere B nd"seds ofbe eoninuion captaia b sah

act i vesamplai is shown i TgbiecsSseidvei N = % Nitrogen x (100% Protein / 15. 67%
Nitrogen) or % Protein = %Nltrogen X 6.38 Using the percent protein data
and the known reconstitution volune (25n.) the total protein that did not
adhere to the siTile®: AMoundof GitaEprotéin that id!mothahéd to The 24 SUBSTI TUTE
. SHEBT (RULE 26) protein gﬁegtyf@g%&,samg&pgompsom 09301 anount of

protein that @0 TOT SaMBIEE 'O T° m ﬁﬁmﬂilm‘l” Fotgin O] cont ai ner

for each sanp T—Tatt total ny
protein 2% m 2%JQFE .e?u usr. IC - B43.4

(9.2)1,085 ( A 4P90 135) IC -
fortifier pow ecaIC|um SC
- Enfam | Hu k—Fortifi oL ue) corrected
for control c CoiBution 10 The ¢ ) '3\5}|m| n]zor the SC
sanpl e is 136. 25 Ifgfastiieppqudseef theigstant "t"ﬁ%ﬂmé?'ﬁﬁ'"'?ﬁj"ﬂ“bbr%?@r’h in solution
for the | C sanpl &G Enapi*tiyman Milk Epdifier contpiping solvbjercalsuBces are expect ed as
each fortifier pdvtke) cemetadifensoptol gpamkubient. | evel s of protein to the mlk
sol'®ion. These values are utilized belowto calculate the percent total
prot ei n | osiThesctabmgeafipaeteindm sokition for heSCsamplede 3% 25 ma orvaverage andher .

the total mg of protein in solution for the IC sample is 230 mg on average. These

_ differences are expected as each fortifier powder contributes different levels of brotein to
the milk solution. These values are utilized below to calculate the percent total proiein lost
15 as residue on the side of the reconstitution container. A
"~ The protein residue was tested for immunoiogicaly active whey and casein above.
Howevef, 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 resndue was
dlssolved in 10.0 mL of PBS. Isoabsorbance measures all protein present, .and cannot
differentlate 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 calcium

(value) corrected for control contribution
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“The protein residue was tested for inmunol ogi cal y active whéy and casein
above. However, there coul:d be additional protein pr’esen Gae3| due

‘t hat V\DLWdomt ected. So, the total protein concentrati,egi‘& ‘E & ' esidue
was neasured by the isoabsorbance nethod described in a publication by
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fB| OCHmemq myme pesickis] - PRSSC iy powder sarhple left 904% rhufel tbgal @ioteigcg of the
or nu contr ar as r evi ous escri pe
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measur efcantrolpr ot ei n present, and cannot differentiate anong protein
conmpgnents. dJ’he results are shown in the Table 6 below. 25 Table 6: Anpunt

of tdtal g the pstimate of dheprotein whichdid petachere tﬂﬁ‘@nﬂ%’lﬁrﬂfdhener 30 Table
5: A Ué&or@txtuh@ﬁ 8bntainet %et Mthg diudFor thah pﬁoﬁﬁlﬁ %asik%? %er
rot el k

reconstitution_container Sanpleng protein/

cont r olPereent of protein "@@5’?@9?@@#’ Q!Ile@h(ﬁﬂm 1‘Baﬁle (mms the tota‘l proteifii er
powder |&ft i} th é‘@lfn %ﬁh@ nsol ubl e cal cium SC - Enfam |
Human M1k Forr?gl@l5 ta| rﬁ{r%goso u f‘ Cdl um (val ue) corrected for
control contri butlon 25 SUBSTI TUTE SHEET (RULE 26) 05 SE 200.3 WO 00/ 60949

by Jg?]JSOO’ 09301 B)‘.aiyf, *gﬁpm&gﬁl l@'ﬁg%&nﬁw%t a vvas not deterect ed
sanpl e Wm ["*"M ,, ; wder of

the ins i i 2\ ol cacd Qfl’lhlflnn ne%fl’nl« 5 USIng
t he est ?g’ of .the ol ateih mh.(ﬁﬁ@ﬁ%ﬂrﬁﬁ%prp ta the -

Ja8%s of {he
reconst ¥4 Bon contai ner ahove (45iBA 14.8300e fol the t ot1a®%pr ot ei n
measur efS€rAhe residue, pefSHAB7.5i+ B2MAY n | bst _can 3%enerated. for
each sahPCe B Tabl e 7 |ists|the (OH135 pOAIH | obt i n t héG.4%si due cl|i ngi ng”
to the recorh@tfoﬁ@eﬂmdelmﬁﬂmma\tln\te@ﬂmuhgxﬂﬁmmlean| n Tost inthe
reconstit ut iS6r Enfami® Homan Mik Fortifier containing soluble calcium
~ (value) corrected for control 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
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‘The SC fortifier powder.|ost 6% or 234% nor e prote| nin th@ ﬁ@ﬁfdl{ﬁm ,
clinging to the IC - fort|f|er powder of the instant:inverntion contal ning.
‘i nsol ubw® combgdoum SC - Enfanil Human M|k Fortifier contriTnisegosasi ubl e
cal cium (value) corrected for control contribution sides of the container

on avelcafpakdithe rufiftiohst fowdet &f the .rmm ﬁ{veﬁﬁoﬁ f8a icBirinféttial fOrHYr pBWd¥hEN

corrected for contribution of control. Clearly, the presence of sol ubl e
cal ci urtitdagheen i usefer @ pUMBeHOfY98Es. ng it tocling to the sides of the

m xi ng cont ﬁg@@& HER l'ivered

to the prem%?gét%nt Aéséég{'scusse é%gc\i/bgb@l?otel n%'l'ngé%é}é@%tg?w or growt h

of pr emnducéeq! tef emalugte m&mmnﬁfrecqwm oretetma |n|ulk ssipplestented withiieftherraence in

gro f iall

avai T auspansially bRl bohahied HaRleR, NIRRT R Mamibviuhar Pk REREE 1LY

powder e:dntml)ranﬂmfbrhﬂérmowdér afnhobum'dmt mvsltnan(expemaahtad)ratmetyefeedmg i nsol ubI e

25 cal m e Ex | ERl ME [ 1]

‘obj ectl §(ﬁs(‘fvﬁ'§e§\"8|§ %%QJSM%{@'FWQOW‘#\%WH??‘Fgg rr. of- 30

the i Esswdyt Daylmvﬁslwrﬂnmdmubn ohtheestudy foitifierbbwder had Bumﬂl aid mwﬁnﬁie@bl e
rowh in reter ective t 0o eval uate the serum

gl ocherW%thB E Q?@?%??H"@Eﬁ-ﬁiﬂa (&h %Pfcﬁé #8bhat ase),

tol ¢g armdeneﬁﬁstﬁés: thakBr @ranige, add thorbitiy data)were asBESEEY. LESch :ﬁfaams consumi ng
the nutritional nodul e. Another secon ﬂ}(‘pobj ective was to

Sanpl emé-mm\«ml amﬂawmm nly apthrepmetric yariablas (weight, dength, ranpkhead

cont rol g ?,egégngctgdgge@gtgd P 28/ 230 + 4.5)1001.9% I C - B(4.5/230 +
4. 5)1001 9%sc 9.2/137. 5+ 9.2) 100. 6. 3% SC - B(9.2/135 + 9.2)1006. 4%

SUBSTI TUTE $MemRtyrRipiantpwene @@nﬁﬁommlmgwmgamsb@/wsol conpar e
th t f fi
ctor oot el il bOMBEY) 8B Lkl CRYIVT, Blghod ¢ [

powder has een I n Intent-to-treat,
pr o$HedndiamapaiaitioKansag CityoMB); bouisviliel &Y; ramdi @m@haeNEst udy was . conduct ed to

eval uat e pret, | nf . LhVi either a
5 comer ci aﬁ'ﬁ&?\/@lh’ QE{H ‘eE) g’ﬁégr/ é%g'hgugr?aq}r’\gé'{% é?slft&oagr Bég W@t g‘%&%@?—{u man M| k
portl i eweightdor gestationat agb,enrfcmmglhmg Kwﬂﬂvgmerefehgbb touparticipate.
i nvent i on( gxperi me ) r eed] t .8Rd
* + andon ORTuAdes B5e oPyliedtimEHS Warh ErcigPfized 8 SR SBUSISF ekpplinerid 76
preterm infants were randomized to the control group-and 74 preterm infants were
20 randomized to the experimental group. The randomization was proportlonal for birth
weight (<1100 g and <1100 g) and gender.
' The nutnent content of the two powder fortlﬁers added to human malk is listed in
Table 8.
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:"Study Day 1 was when fortification of the study fortifier

and t

he subj ect

reached ‘an: i nt ake of at

| east 100 nL/ kg/ da

§\rgﬁp m;t begun

“Ant hr op¥@00/6e%9i ndi ces, serum 10 bi ochemi stries, intake, p@j-/egmml and
norbidity data were assessed. Each infant was studied until hospi taI
di schar ge; qable & NuUlFi@ROCBhtdr of Mumeh Mtk U6 ;
circu T ECPrgterm L €T
recrdited from neonat al} iMficRatur® CRA qpbid.A )ttat had
col I gborate with study |i npestoogagyors | ocated irn
Houstlon, TX, I5 I ndtanapolts, TN, Kansas aty,
Orahd, Enblay, Raatvgl €, TWI 1), OF 871 pl €(] T1NT amg S DONN I3439CCKS [JEST q4 1 OM age,
W th |[ceteiapg 1 at e Wer gijit 1@r gestatf ogg  age, gnai.oel gn Ny <ippo g ey e
el i gijbl eotree parti ci pat ¢. mafire hiwmarlr e dwiayGrotein t ) - fueely probdi Nt SwNE HRotein
randdm zed to either cantrolmitke expercéomesritmte; {0 coptentratern ii NEdhdbriirate?! £
randgnmi zed to the contrjol group. and 74ogdiomt er i norffatdtysmille | eonfRQry miidpni zed
to the _experjnental qrg The randoriceseinate was proportional for birth -
wei gHtFak 8100 g and <1100 gP and gende®:1 The nutjri &1 contemft @37 the tjw
powddr f8¥ERfiers added MSWERA¥MEMI| knone addedt ed MGT cilTabl e $MCZ"bil SUBSITI TUTE
SHEETLLRLLE 26) WD 00/ 60049 Miks SEA' 2003 PCT/ WISO0/ 0936 N
Nut r i Y&eter $rcont rollt e®Ber i ment 41 $2W i k- Mat gr etBper 3. 8| g)¥Der 3. 6 g)
(per {106f¥°Batch | Batch 2 , kcaeﬂwgv'l'zla 81&°fpr?£t'9i n| FeMAYBP71|01.0 -
sourc%{-ﬁ:—e—b&m v ot W8 ey L or ot SOl  Solids -
m kg rat e/ concent g e/concent%% el sodi uf 61f at dry rtn, knonfat fdry
mlk |c ate Fat, g3. &B 10. 410. 3 1%ourcem&ttt 1 humannong dedMCT pi | MCT
oi I mi I r bohydr at e, |96y €2 71.61. 72 agur cel actos gOm syr upé 1 Syrupgom
syrup ;FE,Q;@SOI i dssolids goqs 4.40 8.50 860

Thiamin (B-1), mg 0.0215% 0.161 0.270 0.300

Riboflavin (B-2), mg 0.048 0.210 0.460. 0.500

B-6, mg 0.018 0.114 0.230 0.240

B-12, meg 0.05% 0.18 - 0.85 0.83

Niacin, mg 0.158 3.0 0.40 0.42

Folic acid, mecg 3.3 25 30 27

Pantothenic acid, mg 0.18¢% 0.73 1.60 1.40

Biotin, mcg 0.4 2.7 30.0 33.0

C.mg 11 11.6 23.3 60.0

Minerais _ » ,

Calcium, mg - 25 80 131 118

Phesphorus, mg 13 . 45 - 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 47 9.2 12.0

Copper, mg 0.064 -0.062 0.200 0.200

Sodium, mg’ 25.0 7.0 17.5 17.5-

Potassium, mg 57 15.6 72.0 720

Chloride, mg §5.0 17.7 40.0 '40.0

iron, mg 0.12 - 0.35 0.45

Selenium, pg 2.3 1.4 0.99

‘claim.

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

$ 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
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Vitanins A 1389950640763 D 12 0210134145 E | UL 04, 6313 Sk, |
mcg. 0. 2124, 408, 508. 60 Thiamn (13-1), ngo.02140. 1510, 27003388 FBST | avi n
(B-2). Weemes®. 2100. 460. 0. 500 B-6, ngy0. 0150. 1140. 2300. 2AFCTAUSHRN9301

ntg0. 0550. 180. 850. 83 N acin, ng0.1513.00.400.42 Folic acid, ntg3.3253027
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Ao Soblonts/mBASKE. Fediratath Slale e o, SRS ufiber  BRRIANE " Vot oo
3 r Ieug ga:c gﬁ e!rs]ﬂ;asltmas 3né'r99 ri]ghlakesldmingethe dsmd_iy_tp‘emod :\juasdxoi differentbétwedrithest udy.
va e sSed. e | e nt. var ’ .
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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 afnong 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 d'rffereﬁt between the groups, there was a significant difference in head -

20 éircumference gain df 0.15 mm/day when analyzed from s’tud& 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<0.0_005; p<0.05; and

25 p<0.001, respectively).fo'r 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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SUBSTI TUTE SHEET (RULE 26).--WO 00/ 60949 5 $ 2003 PCT/ QSOO/@$39EPI mt h gain .
(nmi day) and serum bi ochenistries to eval uate protein:status, el rol yte
‘st at us, Wi00eEM honeostasis, and vitanmin A and E status. petag00/09301.
bi ochem stries also included unschedul ed | aboratory results recorded in

t he nedp&alhighetdveralithdr %&qQ%#ﬁ?@%h%%ﬁﬁﬂg@#é@&%%@? Qs9ai N

(mm day), clinjcal history ol erance,
pr obl erfiPReter; iithg evaluahie gmuprthe overal diffecamcedivere greater witinmeahalviumper of

T N B S W i

di fferent between grou fied human mlk .
recei veafour(p=0.016). 2A kaluk (grerterthamiil mg/dL isconsilenetisn teduspersang@ahdls

fortifi ' ived 118.01.6 kcal/kg/day. There was a difference
5, SRR B

i'n mean ern Reen the two groups. Infants fed control 10
fortified: huPhere nerdno sigaificast dﬁfetemee.bamevnqhef?rddpe/iﬁeesﬁm tclinidafnt s fed
experinental fortjfi eg hu[@n rn Iﬁﬁrecei\ved' 3.5 + 0.1 g protien/kg/day
whi ch i9§°n'?!8'ﬁ‘§i°§ HPidy gafa; tvesall tgierange i, baRaroghict Was exepilent: The only
exper i rdifférehcd Was irf the lepRRBESHF voRMBREWIEhe coRrsi gﬁb@ﬁ'haﬂ@ fae%.egfe?%u P
infants in the tw fortifier powder groups wth respect t0 grow wei ght,
| engt h, (PEERRY Of ARYRWEY ormiting apisadesthan theraxperimgnieligroup(a8% v $1%: owi ng nor e
sl oY .p<blte)S THB chi oh i ' | r L nal ysi s
Dt voert g B cohfitrod B i AudtRyclly Griatétiured'of itfnid W bttef 0.
The si @@ty ifoghthe siudy for eaasens of gastrigtrasidusis and/or abdominaidistention than didbet ween .

the gr l‘[‘@ﬁﬂ Mfgj . ibrental > control; p<0.05). Although the
pri mar ﬂ%’é S|ésh%. e%vscé.%g%% ‘ence .gain was not ‘different between the
groups, t herEheprimarydindings ol thist studiy Suggestdbatiincreases i @roteir; dind additioeofjai n of
0. 15 m?étqﬂ%! ; zed . A | ast fortifier powder '
feedi ng (exX p%ﬁ%%?%yég%%ﬁ{'%ﬁé gajé‘."g@.t“]ﬁfiﬁﬁlﬁﬁéi’%ﬁ‘%{ °ftt @ NF39%er ences in
wei §8t inventiog résuita inldriaemtic dmproverents ircgrogth perfdrtianee of lowebigthowgight\er e even

greater._din the _evaluable grqup.of infants than in the intent-to-treat
group dFfefiseven .°“P/€'§ﬁ§.°3#?ﬁ?aeﬁwhaam%°&%é§9? wei ght, length, and head

ci rcunference gains (p<0.0005, p<0.05; and 25 p<0.001, respectively) for
the primary anal yses were 4. 07 EXRERIMENTON23 "1 day, and- 0. 30 mi day,

‘respecti vel yThe\biperitiefts attive @acty HE3tAbE Y positivebeRefits Ofkuding iRSoldbibf er ences
I n serum bi ochem stries between the rourgg were al so very  consistent

bet #BerFAqim agithe, calgiym saurse ofichoice in e fortifienof thasinstant inventien.; hess|

signifi i i ; b M,%s&, ' In the
I nt ent -?g?gﬁggﬁgﬁéﬁ%?tgg%%%ﬁfﬁgﬁsne phosphat asgggva.hgfgqg]%ﬁ'g I nfants .
r andoniif@nt growtimeHewpyar; bene minegaiigation isp consasa with the use gfiinsolublmar ed to the

I nf ant s om zed to the control group (327 UL vs 272 UL, o =
- respectively); however, nean values for both groups were decreased by
study day 29The ebjectives obthis studywerelsithilando those irhBxperimentdili A preliminaryral

rangg fQLbR of mineral bicavailability, specifically caicium, of the fortifier powder of the

instant invention was added tb the protocol through documentation of foreérm 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 invention containing insoluble caicium (experimental) at every feeding._

30
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- groups. "Results were sigilar in the evaluable group. In cgrﬁ W ) the
intent-to-treat 35 group, the mean serum cal ci um val ues ahbng 1n s fed
control WOLU/6G%er powder tended 29 SUBSTI TUTE SHEET ( RULEpCHse9sE@P WO
00/ 60949 PCT/ USOQO 09301 to be higher overall than anong infants fed

exper i nafihpoimetric xﬁdleés ReMMEbiotHEntistABS and Meaﬁ%’ﬁ%hé@enéi‘i& Tfﬁiean@‘i?*ﬁ'abl e

group the overall differences were greater with nean cal cium val ues of

11. 2 ngNeRS were:studied at days 191%and %ﬂmdwf@mt S fofganm was scABnesk yaing thadual

group(gﬁg QbRdrptibn Yridthisy. 9" eater than 11 ng/dL is considered in the upper
range and I's lgmsug estive of hypercal cem a. There were no significant

di fferences Qiéglﬂewytﬂ drinistdnfants barmy s¥hweeks gestatiomat age, wittvapprogpriate

I 75 dlgfTocoestHRERl doe GhELORTF0 080 LI UEI S RNTIR! PSR, 001

gr eat erinfanisiwere rgndoroized to althedaomrowwtdxpeumemalg ep| sodes than the -

Statt St oal 19V ERLBne, e ors ho finefinelts betieln ol S afber et PGS, iy

for r easwalghqfle@b.thiaad dreartibrerics of futearm’s banerdeasity] ttandiieamaan did the

experi nment aI 1 ri di ngs of _this study
suggest t hat ﬂ%*%t&"ﬂ a%%*“aﬂa%‘?@gﬁeésmﬁaf “gWG*- 15ue ditEer and
use1of ¢ mq&grer enewboemmww&msfgmﬁuﬁﬂmr&wﬁrw httdiﬁh befedRithd 5
i nvention results in_dramatic i rrproverrents i n gro erformance of

| ow bi rArPNRReI®ER V8 AP 4k HKAJBH(exprRIiTEeNtak:contraly i tNeFRWERRA0 been
changechw&é’.l?é%' VISt o nedf cReRffediRB dgRi r%we&am P& ahd fhePetinh! Ve
benefits of using insoluble 20 calciumas the cal CI um source of oice in

t he f orkioeheatistries weee similarhetwaantbe gramps. Byday 15 &%qukﬂﬂéﬁltgmhm in the
i Xi & Repsf t fant
g} é:{;ﬁ;@%ﬁ@n&ﬂ ﬁb%uﬁa cCORGYIS 189 %ﬂg‘%s gnﬁ @éd'oé)f emature infan

wever one mneralizati wth the use of insoluble
cal d6um Thqung roineral sontent (94605.311@%531 & O 7S g/am) ancbiatmiass BBer i nent '
111. A ¢ \, f ral bioavailability, specifically -
cal ci-un%?ég# l7’[ pg%??f&%r%’om@&%@t CR/el nstant invention was added to the
protocol t hr‘Ehegb fiddingasuggest that thé irfsoluble calGumeof the fortifigr pwder efitiieur e

ani o SestREhGEERL ShsAeialebl 0 shluBle A of Bl s R neEEL' 07
conpar eAtiditionally) Aise growtiv fisdimgsiof ¢his stiaiptase emnsidtmmvitremevmsmsafrmmer cially
oo 205 TERMEPY HuEY- TEsRIERngS Avddest thah e BBBE brvESr 7 4R biRarElventor " ©! °°°
dou bl e-drbviaéls HighetWaighBgairtia preteititidris thanl mmnﬁmmmeﬂﬁ@ﬂua andcei vi ng
their C)suggest that the weight gain may be from hlgher lean mass gain.
The embodiments of the present invention may, of course 'be carried out in other
‘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 equivalents aiso come within the

description of the present invention.
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. mother's m |k supplenmented with either a comercial powder e$€un€n m | k
fortifier containing soluble calcium(Enfami| Human M|k Fa& i 3kt 2003

control) or the fortifier powder of 35 the instant invention containing

i nsol ubl e cal cium (experinental) at every feeding.. 30 SUBSTI TUTE SHEET

(RULE 26) SEP 2003 WO 00/ 60949 PCT/ US00/ 09301 Ant hroponetric indices, serum

bi ochem stries and forearm s bons density, fat and | oan mnass were studied

at days 1,15 and 29. Infants forearm was scanned using the dual x-ray

absorption nmethod. Single, twin, or triplet infants born <33 weeks

gestati on®eck®: with appropriate 5 weight for gestational age, and

wei ghing <1500 g were eligible to participate. Forty-three infants were

random zel A powddrb@humaninilklfomificeeqmprisit al . On day one, there were no

di fferences between control and experinental groups in weight, |ength,

head ci r clafyestencd I ; i { b an
t ot al enmwﬁﬂ%@ﬁf{fﬁrﬁgﬁ? lgo?,ﬁ lﬁg)l/tyggfl?g%ab\?éﬁies ?Pﬂ/‘lt @3’%3’ %&+W¥§?vs 114
t 2

+ 10 9 kcal /dg/d). However, emwas a significant difference in weight

gai n bet 8 + 2 VS + Lday, (exper|nental >
control E%@a% Og&#ﬁ’g%m% lﬁﬁguﬁ%tlty(# ?‘gﬁ%ﬁgg%ﬁt&%l/&%‘? “B?gﬁ’é}éi‘ﬁ % of

ci r cunt er'BRERV AR Bumay il tontifier wherey éé%p?r}‘?ét OTROSEh & st nes
were si miGPAHSIEER REESSHC i Aaqusntitnef fromy abeyy 1.5%t/wt Yatoabpat - dritind % gf i had  a
hi gher | d8hCARRORRYan controls 16 + 3 gmvs 14 + 3 gm (p<0.05). 15 Bone

m neral content (0.608 0.172 vs 0.631 + 0.175 g/cnm) and fat nmass (6.9 +
3.3 vs 7.%asapolydyate compenait pidsent inlaquangity hffremiatiput 3det'wt ¥4 todibogrs70s uggest
t hat t he winsoloudflitiee potderedinohant ik fatifief, i er powder of the instant

i nvention was as avail able as the soluble calciumof the control fortifier
powder .  dh\dtliehdt one hdditiorial uieAdelecidd TEbin 8f Rbug SirsisGhy gy vahfincANSI st ent

wi th the vieghBisdb! Q'Vitalifin BuB 28 Vitahhin BlsHB,; VItARREB suBl#2,\G&niHEgest that
the fort iVithins WARkniRE, VGl R Bitinl PURNALIAIPabBAE A%id) IS, a1 ONt gai n
0 o St CORGL Sl Wik TSy el i ekl o gl 1ot e
present in éﬁ?i I(r)n’r%al)e;&i?? b°%8§?%r5’,l,% ggeé%‘ ’icglaltgﬁtanfi augpﬁe&%\v@?gmtswgn t hose
set fort (FAFER PG 1SHY u(h%parti ng fromthe spirit and scope of the 25

i nvention. The present, enbodi pents are, therefore, to be considered in all.
respect s 2aé Methpd of providing spnleatsntal Buirients o petamIniamscomprismgAAgiag and

equi val etbepevdssedimmannilkfortifigpaccering toslaignl torhuman pillesrdadministasingon. 31
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3. A method for promoting growth of a premature infant comprising administering
fortified human milk to a premature infant, said fortified human milk further comprises:

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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W claim 1. A powdered human mlk fortifier conprising: a. a_protei
- conponent present in a quantity of from about 25 wt/w %toﬂaﬁcﬁé"iﬂ&xﬂm

% of the powdered human milk fortifier, b. a fat conmponent present in a
gquantity of fromabout 5 wt/w %to about 20 wt/w % of the powdered human
mlk fortifier wherein said fat conponent further conprises an enulsifier
present in a quantity of fromabout 1.5 wt/w %to about 5.0 wt/wt % of
said fat conponent, c. a carbohydrate conponent present in a quantity of
fromabout 38 wt/w %to about 70 wt/w % of the powdered human m | k
fortifi erthegowdered baman omkk fadifierj onal nutrient selected fromthe group
consisting of Vitamn A, Vitamn B.sub.1l, Vitamn B.sub.2, Vitamn

B. sub. 6, ¢&fiatcarbohy@rateddnipdnendipré@hitin@ quaMitydTiidnPabout 1 §itkvt B tovadoat vy K

Bi otin, FRelvE% ithe p&addred RenAEmAk ifsktifith, agd;n, m inositol, calcium
phosphorus, magnesi um zinc, nmanganese, copper, sodium potassium

chl ori de, gyl fast chEls§Y : i | ybdenum camtine and taurine, and
wherein sgiad ga@%isgﬁn}icg%lpg@hﬁfg#fr%uo ‘uble. 2. A nethod of providing

suppl ene nutrients to eferminfants c ri.si ng. addj n t he powder ed
hunman ni Iniaﬂfh&pf’f.vfi‘ergatll%’% [‘%{g?fgér@f’%ﬂifl‘f‘%t‘f glgﬁ'ﬂ wﬁ;qﬁgaxgnfgt CRIRITER er i ng
a fortifiSATNEMHR hquentity of fromuahout | &tivi’a #g abodt 20wt i¥ed f or pronot i ng
growt h of_a premature infant co[';pri Si n& adm nistering fortified human mlk
to a prenatliie@owdergdhumen milks fortifier aeeprdingtmclaint & in whichespiddfahesmipoment a.
human i |1k presend it thetquantitywd &oatatioutrh wiiwt| % td dromt § matwtdécor ding to claim 1.
4, A unit dose of powdered human mlk fortifier conprising:. a. a

cont ai ner§. Tha@otvdered hupansrikefdrtifisiaccording td €laim 5 irewhithcording to claim1
present in an anmount of from about 0.8 gmto about 5.0 gm per unit dose.
5. A powdgiad pRtBRTofipbler: & prefd %4 SO @iy ilo LR IO
present%@t&ntitgipof froén aéggﬁr}ﬁggpiv&t%\?g%%%bg%%t 559\//\%@%’3 % of the
powdered human mlk fortifier; b) a fat conponent present in a quantity of
from aboyg L 0% .about 30w [ wt.. % 32.4 5 SEP 2403 .t h owder ed
noman 1 Pt ol 5 B bl e hradmmter L PR S & apelufont 1y o
from abo %‘\’/\P}‘t\n %to about 75 w/wt % of the powdered human m | k

fortifier, and; .d) at | east one source of insoluble calcium
c) said carbohydrate is present in the quantity of from about 38 wt/wt % to about 70

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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6. The powdered human mlk fortifier according to claim5 in P id fat
conponent is present in the quantity of fromabout 1 wt/w gb@(ﬁ@b?ﬁ@dzo

w/w % 7. The powdered human m |l k fortifier according to claim5 in which
said fat conmponent s present in the quantity of fromabout 1 wt/wmw %to
about 5 wt/wt % 8. The powdered human milk fortifier according to claim5
in which: a) said protein conponent is present in the quantity of from
about 28 wt/w %o to about 42 wt/w % b) said fat conmponent is present
in the quantity of fromabout 1 wt/w %to about 18 wt/wt % and; c) said
car bohydr %t &f thepewésredhhurnan milks foptidfiet;i t y of from about 38 wt/wt % to about
70 wt/w % 9. A nmethod of providing supplenental nutrients to preterm

i nfants cibypfat sornporsetitipregent ihe qumetiesfflor wbsut 1%t b tabditI0 wew oYM to
claim5 thehowderetiihuihadndie@eifiyrstering a fortified human mlk to a
premature infant. 10. A nmethod for pronoting growh of a premature infant

conpri si ng At i bl Mg f‘ggwt, i sai d
fortifi e%&&%ﬁnb?}ii {C&nggg E%%gigi?}f‘%{?ﬂu ) tﬁogﬁagﬂgﬁ e pom/gteorz{eagﬂmfnan
mlk fortifier acco (c)ilng o clarns 5. . e met hod of providing

suppl ement gl nuiri ents ac or?lilgg tlo. claim9 wherein about 0.5 gmto about
10 gm of PORIEFL NG SHEEF HhinTOVRIF E9IPBY | s administered per day. 12. A
fortified human m |k conprising: a) human mlk, and b) from about 0.5
wt/ vol % b AspRitderadhumag myll foriifier compiisiRger ed human nilk fortifier which
conprises: i) a protein conponent present in a quantity of from about 28
w-/ W % t @ agisotgin chnpomenttpré@ning (MERiFRdIIron diout A® wyewde teeaboutiddwtivit! k
fortifi er% dfithe poWderedlmanailk fatifisent in a quantity of from about 1 wt/wt
%to about 30 wt/wt % of the powdered human m |k fortifier; iii) a

car bohydrgtaefac hi pregeRs B quaftify STURSH bboht QfwiwtoRta BBsl: 30 vt Mlor% t O
about 75 th%é%erge/)l@lﬂﬁmaﬂﬁﬁﬂ@%ﬁﬁfeﬁ%ﬁ}lmn mlk fortifier, and; iv) at |east

one source of insoluble calcium™ 13. A powdered human m |k fortifier
conpri si ng: i . or Ak, | } o bout 28
TS, S R T T P B 0,
conponent " pr eSent Y RO dﬁ%ﬂ‘frfl?@/ ? ‘about 1 wt/wt %to about 30 wt/wt %
of 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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. the powdered human mlk fortifier, and; c) a carbohydrate cor et ent
in a quantity of fromabout 15 wt/w %to about 75 w/w %g}ao?ﬁ%Eﬁ)mred
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 wt/w %to about 30 wt/Ww % 15. The powdered human mlk fortifier
according to claim13 in which said fat conponent is present in the
quantity of fromabout 1 w/w %to about 5 wt/w % 16. The powdered human
mlk fortifier according to claim13 in which: a) said protein conponent is
present in the quantity of from about 28 wt/w %to about 36 w/w % b)
sai d fat Wdhepovedared bumaremdktfortifiet sveomfirgtoidlaimsfl3f r om about | wt/wt % to
about 20 wt/w % and; d) said carbohydrate is present in the quantity of
from about9. I8e whethid Ffopteviding vlippléineritdl nitriekits abCordthg B lchRE 19fwiRrSiia8bitd
suppl energ. 8kmblabbi@ 0% 6f PEvideRédhindrARiIR fGaNBY isadRhiReRdHer ddjne powder ed
human m Ik fortifier according to claim13 to human m Ik and “adm ni stering

a forti fiﬁ.jAhfdﬁﬁfédrﬂu}rﬁntr?ﬂl@c&ﬁ@{%%fre infant. 18. A method for pronoting

grow h of a premature 1 nfant c sing adm nistering fortified human m |k

to a pre ure infant, said fortified human m |k conprises: a) human ml Kk,
and 34 Or%thgﬁ'%n%%a% t he powdered human mlk fortifier according to

claims 13. 19. The method of providi n% su%pl emental nutrients according to
claim 17 i%lﬁ@(’é phout Bt vad s taghoubl G 9 ol % of i nomvdsesidwiman mills fostifien K
fortifierviigh eRIApHSest er ed per day. 20. A fortified human milk ‘conpri sing:
a) human mlk, and b) from about 0.5 wt/vol %to about 10.0 wt/vol % of a
powder ed ihapmteimtérRpdnent presant in avpiankityoafifpom abeut 28. wtawiPoad ebout ddmaoment
present % ofithgemideted minahmoitk fobidfidr; 28 Wt /W % to about 42 wt/w % of the
powdered human mlk fortifier; ii. a fat conponent present in a quantity of

from aboui, a¥atWomfondfitipleseMa qAlntiy oWiroftd Mlout 1 We/wR OPELAHRML B0 WKt 9 bK

fortifierhe povelddréd hurRartA{IR PoHYidikALRd COMPonent present in a quantity of from
about 15 wt/wt %to about 75 w'/w % of the powdered human nmilk fortifier.

21. Af Oriﬁ.i Jéﬁ&h@ﬁ%@c&&é&eﬁ%@&% f-nrhgciuanét)y malgroidt IfS v&)&q % to about 75

wt/wt % of the powdered human milk fortifier.
21. 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 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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. b) fromabout 0.5 wt/vol %to about 10.0 wt/vol % of a ‘péwder gd 'SEPe2008 | k
fortifier which conprises: i) a protein conponent present in a quantity of
fromabout 27 wt/w %to about 42 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/w % of the powdered human m |k fortifier; iii) a

car bohydrat e conponent present in a quantity of fromabout 15 wt/wt %to
about 75 wt/w % of the powdered human mlk fortifier, and; iv) at |east
one source of insoluble calcium 22. A powdered human mlk fortifier

conpr i si nte peyvdered homen mitkofopifieent present in a quantity of from about 25
w/w %to about 55 wt/w % of the powdered human mlk fortifier; b) a fat
conponent c)ur @sisollydiate coniioneit prysefif infa QNGO ol Mdut 5 Wtlvd 93 BPMouBPs W/ Wt %

of 35 0 SwBEPYRO0Ee bbwdsedHEnSsmNTBAIfEE: dkaf Orti fier; c) ‘a carbohydrate
conponent present in a quantity of fromabout 15 wt/w %to about 75 w/w

% of the W%E%e%ﬂﬁ@_?ﬂldsgluﬁ rdaidilgr. and; d) at least one source of
e

i nsol ubl e "cal ctrum 23. powder e uman mlk fortifier according to claim
22 in whi id fat..conpon i resent in th uant ity of about 5 wt/wt
%to abouﬁ;@g\ﬁg W&?re%hu@gg mf’ﬁ(gtoggs%g?cé’&‘ﬁﬁﬁﬁh a ?%&WF’F"F%‘P fafccording to

cl ai m 22 Y9PRAFERHS Bresent in the ayantiy of about S Wirvaa ke abont SRttt i y of from
about 1 wt/wt %to about 20 wt/wt % 25, The powdered human mlk fortifer
accor di ng24- dhe paveersg hpmanpmilkfortifyr acgordingrtoclaim 22dnydrichnsaid &t porapaent i n t he
quant i t y 8breseririn deguantdy offromtabostt lowtiivo Ut toabout @ wiywesd) sai d f at

conponent is present in the quantity of fromabout | w/w %to about 20
w/wt % 2ahe ppwdered hamab atitkdoaifer dcsondirgyorlaim22tinevhigant i ty of from about
15 wt/Wwm %to about 75 w/w % 26. A nethod of providing supplenental

nut ri ent sa)s@idPreeRl dBhipsham iSpe iR i Gk Qbardiif bNFom!dbBuPEIIOHEY, BUWEBR 38 | K
fortifieryggeording to claim?22 to human mlk and adm nistering a
fortified human mlk to a premature infant. 27. A nethod for pronoting

To a prert ?g?%ﬁ%%}ﬁ%&*@%ﬁ%%@?%@%ﬂﬁa%ﬁﬁrjmr”% L LR Rl PR o 1,
(0]

and b) t he P ed human milk fortifier accordi ng to claim?22.
c) said carbohydrate is present in the quantity of from about 15 wt/wt % 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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. 28. Afortified human m |k conprising: a) human m |k, and b) M&ogf_“pb
wt/vol %to about 10.0 wt/vol %of a powdered human mlk fortTfi ich:
conprises: i. a protein conponent present in a quantity of from about 25
w/w %to about 55 wt/w % of the powdered hurman mlk fortifier; ii. a
fat conponent present in a quantity of fromabout 1 wt/w %to about 30

w/w %of 36 0 5 SEP 2003 the powdered human mlk fortifier; iii. a

car bohydrate conponent present in a quantity of from about 15 wt/w %to
about 75 wt/wt 9% of the powdered human mlk fortifier, and; iv. at |east
one sour cthepowdgred|hypiaa neiliy fortifier; 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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