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inhibiting the growth of pathogenic bacteria in an

infant fornmula. DI SCLOSURE OF THE | NVENTI ON [ 0002]

Briefly, therefore, the present invention is directed

to a novel nethod for inhibiting the growh of

pat hogeni c bacteria in an infant fornula conprising

suppl enenting the infant formula with at | east one

di gl yceride anti m cr obDESERBENTTIONO003] | n anot her

o SerhD RSB kRO TR BhqrRra

sakazakii) in an infant formula conprising
su.plenentln the infant formula with at | east one
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at various nodifications and variatrons can made
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scop r irit o javention,. For instance, ..
s Eablraceppesict Fa e <@ oS HEd i Pattiapt Teila comprising
suplERQHtiAB ke GAANPRrIRES wath ANRhOShe bFgnt to yield

a still further enbodi ment. [0006] Thus, it is

[0004ht ed@@@ttmthetrm@ppﬁemprqsmtemvuenﬁon ovamethet for inhibiting the

difiga ng i at i t.hi SCO .
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[0008] di rl%%re%l&é hnlow \9111 H@nﬁrd‘é ih hRtait t@t%réﬁgﬁlnféh@scMeQHventmn
IS a description of exenplary enbodinents only, and is

one ppmore exardples € whieh ateragt fgréh below. Each example is provided by way

of explanation of the invention, not limitation of the invention. In fact, it will be

apparent to those skilled in the art that various modifications and variations can be
made in the present invention without departing from the scope or spirit of the
invention. For instance, features illustrated or described as part of one embodiment
can be used on another embodiment to yield a still further embodiment.

[0006] Thus, it is intended that the present invention cover such modifications
and variations as come within the scope of the appended claims and their
equivalents. Other objects, features and aspects of the present invention are
disclosed in or are obvious from the following detailed description. It is to be
understood by one of ordinary skill in the art that the present discussion is a
description of exemplary embodiments only, and is not intended as limiting the
broader aspects of the present invention.

[0007] The term “infant” means a human that is less than about 18 months of

age.



broader aspects of the present invention. [0007] The
term"infant" nmeans a human that is | ess than about 18
woreewwhgs7ed age. [ 0008] The term "chil d" means aP¢i/bg2v09/042275

that is between about 18 nonths and 12 years of age.

In some enbodi nents, a child is between the ages of

about 18 nonths and 6 years. In other enbodi nents, a

child is between the ages of about 7 and 12 years.

[0009] As used herein, the term"infant fornula" nmeans

a conposition that satisfies the nutrient requirenments
[0008] arlhenfeaunt “Cb}'/ldbeielagsat lswbst ithat & Hedwedupboutnid konths and 12
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nol ecul e through ester |inkages. D glycerides can have
yealjany di fferent conbinations of fatty acids attached at
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natural conponents of various e e oils that ar
satiffamgnthel nuircwtarquintements af lanviedatitaby detigd 8. subiséiyutar for human

1used in small quantities in sone foods as enul sifiers,
milk,nd are often found in bakery products, beverages, ice
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hosghollplds and play a fundamental role in cellular

as exjudgiaeisngnd Thegfter founs! inihgkary pepdisisebeveaagdsy idsi qaﬁi@ﬁrngchewmg
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digl¥ QPR3] 1r1@1‘@d1§%r&'(95y'1rn% tle qugé%gﬁ{)ﬂld(ﬁ' & ath@Mire and promoting
el ow. [ 00014] As noted, the present invention is

Weﬁﬂﬁﬂ@%ﬂed to a method for i nhibiting the growth of

[OOOHQLh rllagg t %rl almpo& né ngn%g}‘mg(%gﬂysl ACOofR ! 10s3gnthes1s of

triglycerides and phosphohplds, and play a fundamental role in cellular signaling.
They act as signaling molecules by binding directly to many different proteins and
further regulate cell growth and apoptosis. Diglycerides can activate cellular
mechanisms directly via protein activation or indirectly via the liberation of fatty
acids, which may be metabolized in agonist molecules.

[00013] The structure of diglyceride is shown below:



infant formula with at |east one diglyceride

antim crobial agent. The pat hogenic bacterial growth
W0 pdivobad7ed t hr ough t he nethod of the inventi onPEEYS20091042275

an enbodi ment, be any pathogenic bacteria known in the

art, including any nenber of the group

Ent er obact eri aceae. In another enbodi nent, the

pat hogeni ¢ bacteria which experience growth inhibition

as a result of the inventiorg may be Vibrio cholerae,

Escherichia coli, Shigella sonnei, Salnonella typhi,

E. sakazakii, or Helicobacter y#gyl (H pylori). In a

particul ar enbodlnent X he pﬂgﬁogenﬁh bacteriumis E.

n

sakazakii. In another enbodi t, the pathogenic

bact eri um i nhi bi t edf" % t he t hod of the present
invention is H pyloriz [00015] In an enbodi ment of
the invention, the |nfjnt<§ mul a contai ns an anount
of dlglycerlde that i g between about 0.25 and 10 g per

L of formula. In anothér enbod}nment of the invention,
the infant fornul a cont" 1 anount of diglyceride
that is between about 2.5 and 5 g per L of fornula. In
a particular enbodi ne t - of thé i nvention, the infant
fornula contains an amunt of ; |glycer|de that is
about 2.5 g per L of f@rnula f[00016] As used in the
present invention, the source“of diglyceride can be
any source known in the art suth as plant materia
animal nmaterial, synthetic mat erlal and the |ike.
Commer ci al sources of nglycér|de may be either aninal
(typically, cow or he -derived) or vegetable (derived
primarily from soy beah and cahola oil). [00017] In an
enbodi ment of the invention, £he diglyceride inhibits
the gromh of either or both hﬁ gram positive and
gran}negative bacteria. [00018] In another enbodi nent,

[000&2@t é?g% gr kle,&e Rresgn &V%%Elgghé?é%@g Itglhl fnoe:%é 08 for inhibiting the

grovethl bfdp @ihoSeridthaktdrinal apreuat Srmoilla Bbhﬂ@ﬁsfﬂgl Kupplementing the
fortifiers or supplenments. Thus, the nethod of the

infapt eyl anWﬁlayatb@aafs aRg |d1$1b5?eridfﬂnﬁlbﬁlml¢¥@btaﬂ1 @gghbwtlheopathogenic
t
bactgﬂ%r%ggf?}? agﬁllq}%l% ach'r@ug%?{ Qﬁgchl% t (?obﬁmgvérifﬁ(ﬁﬂ may, in an

0001 e |n an rmula o
embpdnantti be aoarpableo%nicebanteamii anvowhanrthk artringudinet @mymmember of
i nf ant forzu fanng&ornula of the,inventi

the G R R (g uilh Troukdy-votulnebl “nbaaRis ecteria
whid eRPWE&Hce bfowitheidhibidioh hOrawbaulofoftihe iHWAfbA Oﬂﬁaﬁsbea Vibrio
cholg\ggq\gg?lgsfgﬁlpigdggg c&zers%:;erl]lsat Isgil"iitzeezd é(glrrlolngllé(lzdty;% mEWI 2akazakzz or
Helicobacter pylori (H. pylori). In a particular embodiment, the pathogenic
bacterium is E. sakazakii. In another embodiment, the pathogenic bacterium
inhibited by the method of the present invention is H. pylori.

[00015] In an embodiment of the invention, the infant formula contains an amount
of diglyceride that is between about 0.25 and 10 g per L of formula. In another
embodiment of the invention, the infant formula contains an amount of diglyceride
that is between about 2.5 and 5 g per L of formula. In a particular embodiment of
the invention, the infant formula contains an amount of diglyceride that is about 2.5
g per L of formula.

[00016] As used in the present invention, the source of diglyceride can be any

source known in the art such as plant material, animal material, synthetic material,



[00020] In the invention, an infant formula is
suppl enmented with at |east one diglyceride. In a
w@a0owirgsIBar enbodi nent, the infant fornula i s PCT/US2009/042275

supplenented with at |least two diglycerides. In
anot her enbodi nent, the infant fornmula is suppl enented
wth at |east three diglycerides. [00021] In an
enbodi ment, the infant forrmula of the invention may be
nutritionally conplete and gontain suitable types and
anmounts of |ipids, carbohydrates, proteins, vitamns

and ghd lHene CalnsneiTid smmeast ofodighicpride anay de dithpircaimal déypically,

con SRR PREH 8RR 9% e g o

[000aPPUtInSarg ep@bdikéhtkahe inhéhtyMuht dodlycaideohyesies the growth of
. typically can vary from about 8 to about 12 g per 100
eithgizel botpop £ER- P9sit e dorapBegatV e asteTih the art,
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| act ose .ucose, cQrn syrup, solids, |.t odextrins,.
hunggioigelor dpct. ST rup BB e e et fpgention may be
usefll Pbd iAYItERS tKARrHRIARY pasieskehit bA@eRktin Brdlucts for a human
vegetable oils such as palmoil, canola oil, corn oil

infaghghddroradult.pal nol ei n, coconut oil, medi um chain

i glaycet | ' [ | e fl 0j ' '
oo} VEETALE; R Bl BRI s, I, P or
pretenonmiefanit dbinyulay diheabifent fol-mmnda dbHtheingention ben tiseter Por liquid
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powl&C HOhR 886 rheo ¥ERRATLI (I for B ®HBSHA AT bfib? to add

ProSobee(r) infant fornulas (available from Mead
[00028hndantl® avigphiep; aBvivant freula Ns wypslementagywith at least one

‘ I # .' : . ‘
e P
least 000 A3dlydarideemdnemotlakd n@nbesdiafent htt el intiaritfbonuld sesupplemented

..infant formyla may be supplenented with at |east one
Wltho"i‘ﬂéi"s'?atﬁ?ﬂ“‘i"?wlgfy(’fﬁ}“ fS-agent. This other antinicrobial

[00029ENTINMBY, BEnBAMnRRE MhET dbthat AYRMa KBOWhel MntdIRid tmay be
assunming it is conpatible with the other conponents of
nutrifienglhyf amnplgwrg) Tndem ostitablantyprscraotsi admaygetst of lipids,
f . al cahal. noql rges, and/ on. f .
cnrt By e, DT SRR P R MOSLIRE TES3 A i B gmicaly
can M@RObyiceHonk 3astadbat 7 [gGR0 24D Keal. SThe asishadofipritsinafpically can
the invention, the infant forﬂgh‘ﬁécont aining a

[ | east .
varyoiiemgRAuy cletd ¢outerd & T d0Bdica PN Adarkahydzate typically
can QQM%@%M BhEeS®out 12 g per 100 kcal. Protein sources can be any used in

the art, e.g., nonfat milk, whey protein, casein, soy protein, hydrolyzed protein,
amino acids, and the like. Carbohydrate sources can be any used in the art, e.g.,
lactose, glucose, corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids,
and the like. Lipid sources can be any used in the art, e.g., vegetable oils such as
palm oil, canola oil, corn oil, soybean oil, palmolein, coconut oil, medium chain
triglyceride oil, high oleic sunflower oil, high oleic safflower oil, and the like.

[00022] Conveniently, commercially available infant formula can be used. For
example, Enfamil®, Enfamil® Premature Formula, Enfamil® with Iron, Enfamil®
LIPIL®, Lactofree®, Nutramigen®, Pregestimil®, and ProSobee® infant formulas
(available from Mead Johnson & Company, Evansville, IN, U.S.A.) may be



addi ti onal conponents may include probiotics,
prebiotics, or long chain polyunsaturated fatty acids
W@ OPWIA3) . [ 00025] The term "probiotic" meansPEI/US2009/042275
m croorgani smthat exerts beneficial effects on the
heal th of the host. Any probiotic known in the art may
be used, provided it is suitable for suppl enenting an
infant forrmula containing diglyceride. For exanpl e,
the probiotic may be chosen fromthe group consisting
of Lactobacillus and Bifidobacterium Alternatively,
suplhmeptedbwthi siigdite byelsadtbblacédidaignd haed os psad@ige of the method
fﬂ%pOOZG. The term "prebiotic", as used herein, neans a
Ol UNoRYHT Y85t i bl e food ingredient that stimulates the
[0002BPWMIA @66k 0EmBEHInVddty 6f tRE Olvehiies. thd ithbH® formula may be
enbodi nent, any prebiotic known in_the art nmay be )
supplewantes githdddenst ane athipy aphaieisbiad @gpnienhts Fgenantimicrobial
. o f ' e : or i | » '
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may} R Y SORIT Ao P HERERAF T Al yligt U, dcids and  their
corrédofdd HASACHRAIIIAE mIndglydi@$ 8stedddd conbi nati ons

t hereof. [00027] While not wishing to be bound to this

[00084] arlp saveneynboflimentsiséitheviadentinn the nafanddormpla containing at
least 'Rk baitgﬁﬂgri'dF emg{rJ 8%% E?fgéllte I %Bpé%g &LE Qlﬁﬁtuﬁ{dl aco'ngpo?l@nts. These

I nfant “formula s wth prebiotics an
additioghl cesmmdeserttay mapviindude symeigiied, i rebiocics,. &br bng chain

specifically, it i [ eved that the prebiotic may
pdy&ﬁﬁ?PrWﬁgf% ﬁﬁﬁgﬁﬁiggﬁh%%¥he gut flora to provide a
[00025FatEle fdiDYIroRlotide ARELS laathiReGiz8histh and Sx@YRMeneficial effects
at hogeni ¢ bacteria, further contributing to the

on thehpalitle pbbhcahossf et probiotisdkndivgl ipcide ajé may bhasqsk pserded it is
] i 2] Fu aoir s helij. -t ha
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the haobeticamay &8 cidsant frioar nohka gsapplcensintieg o ttuctobacillus and

...probiotics and diglycerides may provide a synergistic
Blﬁ@qhﬂé&w% Segpaii - chp pyobiptc Fad berrepbacdarh ¢rgosis GC.
[000R6PPITHd GePRY “Bldbidtid NesC ATPOShiied) Heai’€ a0Wonldifdible food
- to provide a greater nunber of beneficial bacteria and '
ingredivet that helgauiatedaldee girewth mdiar acmity i plutnirelgjotios.t hén this

ptim.crobi al, .eff f. t I gl ycer] in t.he nresent
e SR BAY vPg5e iR ol M bR bt RiamRbute for
supplamentihgn ant hafdmf doimblr nshéaimg béighupridenmenied awgaiticular
LCPUFAs and at .| east qne i%l %gride. Inthis . |

emb@ tnéﬁf:’prle g)tlc can be selected from the group consisting of fructo-
oligosaccharide, gluco-oligosaccharide, galacto-oligosaccharide, inulin, isomalto-
oligosaccharide, polydextrose, xylo-oligosaccharide, lactulose, and combinations
thereof.

[00027] While not wishing to be bound to this or any theory, it is believed that a
method for inhibiting the growth of pathogenic bacteria in an infant formula
supplemented with prebiotics and diglycerides may provide a synergistic effect.
More specifically, it is believed that the prebiotic may alter the composition of the
gut flora to provide a greater number of beneficial bacteria and fewer pathogenic
bacteria, further contributing to the antimicrobial effect of the diglyceride in the

present invention.



LCPUFAs may i ncl ude docosahexaenoic acid (DHA),
arachi donic acid (ARA), and/or eicosapentaenoic acid
W@ EPA487B@O0030] If the infant formula i s suppl POEOSA9/042275
with LCPUFAs as part of the present invention, the
wei ght ratio of ARA:DHA may be from about 1:3 to about
9:1. In one enbodi nent of the present invention, this
ratio is fromabout 1:2 to about 4:1. In yet another
enbodi ment, the ratio is frgmabout 2:3 to about 2:1.
In one particular enbodi nent the ratio is about 2:1.
[00026] artdithleernpaet iftcid aelierdotiaremtmethod Her iinkibntingrthe tdrewth of
ratio is about 1:1.5. t her enbodi nent t.he ratio.
artogehigo e PR o - Bifppf’ Biwble CTRSHHENED. WiHe PRbidgies and
digly@ride9ulaylprbvidle d syrarg@stit bfedtaM aehpdiiedly, it R&elidtédthat the
iis about 1.5:1. In a further enbodi nent, the ratio is
probpféumay. adterithe] oumsitiqr of the gy Hewa foop¥aylde ¢ greater number of
I d Wit t
e B Al B B g ot HUERRP ponriby iy, to the
antmnckoﬂnaﬂ)@%ﬁfoffthe d;glymmﬂs inlble pmsght inventiobher

ro0og8P S Vet Sashe erbi i, & el eRlar OF iy e may be

supp?l@ﬁh@ht&l wRHIYPUEAGhind dtNeagtadmedigBirbade Menthistdd@odiment, the
| evel of DHA may be about 0.64%Db melght I n anot her

megrincludgelocesabiexenoHacifePHY, apeipd@ig agdgpRA), and/or

. t her enbodi nent, the | evel of DHA
eKD enocgﬂ%&gEgg)bby wei ght. In a further enbodi nent,

[oooen]e |16Vt DffabHomayiabs amuemnﬁﬁl%;xhw O RIGFAs [00932] of the

I f the infant for la.is th ARA ar. t
presgpt {HEnHPRS B " TRUEFOR, SHRD KSR G oo Ahayt 5 to about 91,
In oﬁ’@feiﬁ%@ﬂm@erﬁ%f@ﬁg pBeLhtarfentidht Mn@?étﬁjéls BYMWHog Dt :2 doMhbout 4:1.

anot her enbodi nent, the | evel of ARA nggﬁbe about

In yot eauether wathgdimentn theordiir lerdfoni shavt, 28hto pboel 20f. In one
part%%bg(?n?e%ﬁ LHIF g\é}éf{oi% %bmg:?r;fnlbgéh%g%{ﬂggﬁugg%ru?mbodiment of

the mvbﬁ%oandhé)réﬁ%lb)abmt ght.5[ ORO33Her |dmbdiemientsanhe ratio is about

for uppl nted with DHA as part of the
L:lgre WE eghhoo HEN ot O DRAHRY B % r off dbditicular

embgdﬁfgerﬁerthé-g&lé( '151 QEALOT 5ES  (KGahtR? SRRHimEAP (H8 R&lo is about
kcal . 1n another enmbodi ment, the ampunt of DHA may

147He from about 5 nmg per 100 kcal to about 75 ng per 100
00715l A, PO TRl AREREC oy P P
inveh@idnktad level of DHA may be between about 0.0% and 1.00% of fatty acids, by
weight. In other embodiments, the level of DHA may be about 0.32% by weight. In
some embodiments, the level of DHA may be about 0.33% by weight. In another
embodiment, the level of DHA may be about 0.64% by weight. In another
embodiment, the level of DHA may be about 0.67% by weight. In yet another
embodiment, the level of DHA may be about 0.96% by weight. In a further
embodiment, the level of DHA may be about 1.00% by weight.

[00032] If the infant formula is supplemented with ARA as part of the present
invention, the level of ARA may be between 0.0% and 0.67% of fatty acids, by weight.
In another embodiment, the level of ARA may be about 0.67% by weight. In another
embodiment, the level of ARA may be about 0.5% by weight. In yet another

embodiment, the level of DHA may be between about 0.47% and 0.48% by weight.



[00034] If the infant fornmula is supplenented with ARA

as part of the present invention, the anount of ARA
woreapohe878¢ om about 4 ng per 100 kil ocal ori es (RCHUP2009042275

about 100 ng per 100 kcal. In another enbodi nent, the

amount of ARA may be from about 10 ng per 100 kcal to

about 67 ng per 100 kcal. In yet another enbodi nent,

t he amount of ARA may be from about 20 ng per 100 kcal

to about 50 ng per 100 kcal .7 In a particular

enbodi nent, the anmount of ARA may be from about 25 ny
[00038] 1O0hkcafantdombolat is48uprgepentedOditkcBHA hp mame of the present

oGRS 5 RO, 585U 20 P REEARS i v

abowd 140 RHApas 1p@kcalf Ih h@ofiesanbodimeant il@nambigt of DHA may be
ef fective anount of DHA may be from about 3 ng per
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the anbunt is from about ng per wei ght
mg parlfdscal.o about 100 ng per kg of body wei ght per day.

anaqt her. odi ment .the anount Jis.fr about 15
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the tloant nf ARA oray hehBrommdbmtt A0amiggserf Tk @b dutabt@t 6@ npeper 100

kg of body. weight per day to abouyt 0 r kg of
kcalbga_ya pt arpﬁgﬂada enf. g FERHEY % rﬁ%@ﬂ&‘&o oottt 7 e per
100 X341 S absem@hUberl P00t cREr IKEnOfenitRdim¥, dht RSSurflay ARA is
to about 90 ngy per kg of body weight per day. In yet

abont merpeedBBdcalent , the amount varies from about 20 ny

: i ght : t f
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[000%%{I b[? tilg ig e}nl%rf%!fmg?ar 52 (s)lrlpprlglfniepla% gvcl)trlrlmARA as part of the present
invention, the effective amount of ARA may be from about 5 mg per kg of body
weight per day to about 150 mg per kg of body weight per day. In one embodiment of
this invention, the amount varies from about 10 mg per kg of body weight per day to
about 120 mg per kg of body weight per day. In another embodiment, the amount
varies from about 15 mg per kg of body weight per day to about 90 mg per kg of body
weight per day. In yet another embodiment, the amount varies from about 20 mg
per kg of body weight per day to about 60 mg per kg of body weight per day.

[00037] If the infant formula of the invention is supplemented with oils containing
LCPUFAs, it may be accomplished using standard techniques known in the art. For
example, an equivalent amount of an oil which is normally present in a composition,

such as high oleic sunflower oil, may be replaced with the LCPUFAs.
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addi ng at | east one diglyceride to the nutritional
conposition. In a particular enbodi nent, the invention
conprises a nethod of inhibiting the growth of E.
sakazakii in a powdered infant fornula, the method
conprising adding at |east gne diglyceride to the
infant formula. In yet another enbodi nent, the
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[000uhE ITHaBtandothed @owifichtibhioandbatittibn2m the @bewit invention may
be practiced by those of ordinary skill in the art, without departing from the spirit
and scope of the present invention, which is more particularly set forth in the
appended claims. In addition, it should be understood that aspects of the various
embodiments may be interchanged in whole or in part. Furthermore, those of
ordinary skill in the art will appreciate that the foregoing description is by way of
example only, and is not intended to limit the invention so further described in such
appended claims. Therefore, the spirit and scope of the appended claims should not

be limited to the description of the preferred versions contained therein.



10 g per L of formula of at |east one diglyceride
antim crobial agent. 2. The nethod of claim 1 wherein
wo b@oitef7ant formula is suppl enented with an anPCrUSH9/042275
di gl yceride that is between about 1.25 and 5 g per L
of formula. 3. The nethod of claim 1l wherein the
infant fornmula is supplenented with an anount of
di gl yceride that is about 2.5 g per L of formula. 4.
The nethod of claim 1 additignally conprising
suppl enenting the infant fornmula with at | east one
LCPUFA. 5. The nethod of &IAIMS wherein the LCPUFA is

el ected . fromthe group consisting of DHA, ARA, EPA,
Wh%ﬁﬁlggg%?lﬁsati ons thereof. 6. The nmethod of claim1

addi tionally conprising supplenenting the infant
formula with at | east one probiotic. 7. The nethod of
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the infant formula is in liquid form 13. The netho

conspfting ofi MR, Wiy, dili\ tand qoatthogfemscthigzroferi a conpri ses
E6'. Sah?ezﬁlléltﬂlod of claim 1 additionally comprising supplementing the infant

formula with at least one probiotic.

7. The method of claim 1 additionally comprising supplementing the infant
formula with at least one prebiotic.

8. The method of claim 1 wherein the infant formula is further supplemented
with at least one additional antimicrobial agent.

9. The method of claim 8 wherein the at least one additional antimicrobial
agent is selected from the group consisting of a fatty alcohol, a monoglyceride, a free
fatty acid, the corresponding ester of a free fatty acid, and combinations thereof.

10. The method of claim 1 wherein the pathogenic bacteria inhibited by the
diglyceride is selected from the group consisting of gram-positive bacteria, gram-
negative bacteria, and combinations thereof.

11. The method of claim 1 wherein the infant formula is a powdered formula.

12. The method of claim 1 wherein the infant formula is in liquid form.

13. The method of claim 1 wherein the pathogenic bacteria comprises E.

sakazakii.



