WD 2009/ 061603PCOUS2008/ 080414 METHOD FOR DECREASI NG Bl TTERNESS AND

| MPROVI NG TASTE OF PROTEI N- FREE AND HYDROLYZED | NFANT FORMULAS BACKGROUND
OF THE I NVENTION 5(1)Field of the Invention: [0001] The present invention
relates generally to nethods for decreasing bitterness and inproving the
taste of protein-free and hydrolyzed infant fornulas. (2 DESCI‘Ig)tIOI’l of the
Rel ated Art YO B¥HE21%w s nilk allergy is a commn food1 GREPHAY ergy in
young children. In fact, research has shown that the allergy occurs In
about 2%to 3%of all infants. Sanpson, HA., Fond Allergy Pan' 1:

| munopet hogenesis and Cinical D sorders, J Allergy din |Imune'.

103: 717-728 (1999). One proposed explanation for the preval ence of 15cow s
mlk allergy anong infants is that intact cows nmilk protein, which is
found in nmost conventional infant formulas, Is the earliest and npst common
food allergen to ) In fact about 80% of currently
avai |l abl e fornul as=¢ cie ’ years i nf ant
formul as have been @EBBQI]EN HREI:?MB‘GDROH‘EED!NBAHEHORM@LANot ein allergies.
One such exanpl e involves the use of hydrolyzed cows nmilk. Typically, the
proteins in hydrolyzed formul as have been treated wth enzynmes to break

down some or nost of the prRAGIIROYNRPFIHEMVENN@Nse synptoms with the goal
of reduci ngs al | gigi Figleeratd aRsitiord: nt ol erance, and sensitization.

25[ 0004] Anot her rn at .have m |k protein allergies is
a protein-free J?\ét’ ?&e itk siekp ?Sgoﬁqtr}gt%%é%a%%&qi@gs b&m no acids are the
basi c structuraldeﬁe?slmlfh"i@m?ﬁﬁ angl l@pro‘ﬁmmeﬂaﬁte obprelakifigg atthe proteins down to
their basic chemy&alzeatiiatt todh@addy conpl etely pre-digesting the proteins
makes am no ammgg)ba ed I tI ppst hypoal I ergenic formlas

30avai |l abl e. 206970616 55088/ 080414 [ 0005] Unf ortunately, however,
hydr ol yzedtland p#geki nC¢W%@!lkaaﬂengmlsamomnfoommb@saizmllerg@irn@nng:har acterized by
a bitter taste TchI@Fen' %f@&tre%clhhEQé?‘%{}vﬁtlrﬁigthQXi{e'rdé'feogmrém SBhgYyOoUS attenpts

have been rrade 0.0} Mpr ove he taste % or protein-free fornul as.
For exanpl e, 2] aémfa% SagRSURY. 3P0 @’%ﬂr?ﬁ"ﬁ%z di scl oses that using a
conbi nati on of MmonaIMMnesis and Clinical Disorders, J Allergy Clin Immunot,

103:717-728 (1989). One proposed explanation for the prevalence of

15 cow's milk allergy among infants is that intact cow's milk proteln, which is
found in most conventional infant formulas, is the earliest and most
common food allergen to which infants are exposed. In fact, about 80% of
currently available formulas are based upon cow's milk.

[0003) In recent years, infant formulas have been designed to reduce

20 the incldence of protein aflergies. One such example involves the use of
hydrolyzed cow's milk. Typically, the proteins in hydrolyzed formulas have
been treated with enzymes to break down some or most of the proteins
that cause adverse symptoms with the goal of reducing allergic reactions,
irtnlerance, and sensitizatién.

25 [0004]  Another alternative for infants that have milk protein allergies is
a protein-free Infant formula based upon amino acids. Amino acids are the
basic structurat buitding units of protein. Breaking the proteins down to
thelr basic chemical structure by completely pre-digesting the proteins
rmakes amino acld-based formulas the most hypoallergenic formulas

30 available.



whey protein Instead of the 100% whey protein that is used in sone
comercially avail able fornulas may | nprove the taste of hydrol yzed
formulas. Simlarly, US, Patent No. 5,837,312 to Cordle relates to a

met hod of debittering a protein hydrolysate by applying it to a bed of
10si | oxane a ing the portion of the solution fnot bind
to the S|on§ﬂ%&BE ﬁ;of t hese net hods, however, reqU|?2gﬁ§ﬁa§§§s in the

i nfant formul a manufacturing process mhlch In turn requi res expenditures
in ternms of both tinme and noney. Thus, it can be seen that a need exists
for a nethod of providing a hydrolyzed protein or am no acid-based I nfant
15formula which is less bitter tasting, is better-tolerated by infants, and
is nore conveni ent and | nexpensive to Inplenment in the nmanufacturing
process than sonme ot her known nethods. SUMMARY OF THE | NVENTI ON

[0006] Briefly, a o] I a novel
bormethod for decgheoggﬁbn%%ﬂﬁ%é?{ hB@@ue} H;‘/a?mze%nd @mt‘éfn ﬁ%%%r%ﬁ ta?d

hydr ol yzed |nfanﬂ”mWF%%?SﬂmWﬁ@aﬁ@Fﬁ6HVéémﬁﬁﬁg%gmmﬁﬁ%%ﬁﬁwhﬁﬁﬁa hydrolyzed
protein source, ay mahtaom«adroedﬁtem@maea ben fratle ﬁﬂruﬁr@ﬁathé/ia&t@@'f ns, and mnerals

In a solution an%@ r&gthﬁng@gﬁas‘plﬁo%x&;ﬂg& I %@P‘to bet ween about 6.5

and about 7.2. 2 e rnvention s a & a novel nethod for
decreasi ng fhe bPB%#I{da Madines digsiosss thij veinga cesiiwtionf ofgagsinoréi n-free i nfant

fornmul a. The net hpg ;ﬁ&érﬁrdsﬁe:@&oﬂ ﬁgﬁﬁowwel}‘gro?ei;ﬂhﬁltlseus@d fGum¥al ent source, a
car bohydrate source, a fat | s, in a solution and

then adj usting t W& pIFYY ai’?'\fég?W?Sd"?ygmﬁé’%@gﬁs?%&fdr 284 and about 7. 2.
DETAI LED DESCRI PiomabasORiriley, ENBORINEIT S 8§ 0808} Reflerdgaicetormow Wi | | be made in

detail to the em@ﬁbm%ﬁn&fngg%géww@ws&@bygﬁb@r@ru@% gxanpl es_of which

are set for h bel ow. Each r’r’gj ‘%r ovi d ‘%/ PI anation of the
i nvention, Rot a®P¥aRpRRY $HRCIBG e PREON whise|ulien W ?ﬁ‘q"éﬁ:‘ﬂ"tb €% | | be apparent
to those skill edth silokdre. &Enth dftrate mathbds sowevet faqm@tslcimmeﬁndaevarl ations can

e e " e PR NANEb Mo DA AR Bflidd SR IAGSCoPe of the

i nvention. For Instance 'ustrate as part of one
embodi ment can b8 iR ef beH WIRANA BNV HH ﬁﬁﬁtbﬁtw’wf‘éw%&d%ﬁtﬁl further

errbﬁdl mc:gtf 10[%@@ﬂaa’thwsofpropndmgalhmrap@ewc&émraﬁmdard%@m;mmnv]cent Ih on covegI sd
SucC nodai catl | at e of the appende
% fglprﬁtla%q h‘f%]{esssa:itﬁ? %é\,ngofggé}grs %o\f\ér?tg ?ydpfglits gps PP

clainms and their eqU|va aspects of the
present |nventi dﬁOVQF?@V@n@ﬁIa@bié@(DﬁfhﬁNe&imhmebbvlf@wnﬂfﬁ@mngt he foll owi ng

detai |l ed descri pibc@8s thhr sdnfe ditdr RRwWAR®Ias 0od by one of ordinary skill in
the 15art that the present d 0 ption of exenplary

enbodi nents only, and Is not bﬁm%@ﬁvﬁjﬁﬁ{g t he broader aspects of

t he pr esent i nvdPtsbn. Briefly, §r00dddhedtf the gdtetiien @&idrectédie atneVem;. "i nf ant
formila’ mean ammgm@b@&ﬂghﬁém@ﬁés%alﬁaﬁmtnhg wﬁw Ee'oT? requirements of an

i nfant by bein As used herein, the
terns "partiall i‘ymléﬁeﬂlifﬁfﬁ‘g&o”ﬁ%’énﬂ%? rRiRTemarises JERBMpEAs which is greater
t han 0% but | esswihigredabaelt s@O84 a carbohydrate source, a fat source, vitamins,

and minerals in a solution and then adjusting the pH of the formula to
between about 8.5 and about 7.2.

25 [0007]  The invention is also directed to a novel method for decreasing
the bittarness ar improving the taste of a protein-fres infant formula. The
mathod comprises intermixing a protein equivalent source, a carbohydrate
source, a fat source, vitaming, and minerals in a solufion and then
adjusting the pH of the formula to betwaen about 6.5 and about 7.2,



[ 00012] The terns "extensively hydrolyzed' ) nean a degree of hydrol ysis
which I's greater than or equal to about 50% 25[00013] The terns
"protein-free" mean containing no neasurabl e anmount of protein, as neasured
by standard protein detection methods such as sodi um dodecyl (lauryl)

sul f at e- pol yagr e gel el ectrophoresis (SDS-PAGE) ¢l usi on
chromatograpﬁv’%ZXAQ%EQ6 00014] In an enbodi nent, the |nventf§h%@8 |rected to
a novel nethod 30for decreasing the bitterness or inproving the taste of a
protein-free or hydrolyzed infant fornmula. The nethod conprises interm xing
t he ingredients of the fornmula and adjusting the pH of the fornula to

bet ween about 6.5 and about 7.2. In an enbodinent, the pH of the formula
may be between about 6.8 and about 7.0. In another enbodi nent, the pH of
the formula may be between about 6.5 and about 7.0. In yet another

5enbodi nent, the pH of r 6.8 and about 7. 2.
(00015] Typlcal hydrol&%Zgﬂ%gig#%$%€ﬁﬁwree %ﬁ%ﬁg)&%rnulas have a pH range
of about 4.5 to 80081 | Referenge npwe willde ”Wﬁtbldieﬁémthftﬂfmb%@elﬂﬁwéfhﬁ on, the

met hod | nvol ves an:&ﬁSﬂzd"@n’(dﬂ@e)@Hp@% of agehiand @forth 851601 Bachr om bet ween
10about 4.5 and reased pH

provi des the for%’f"ge\}ﬁ Rrﬂw(}zﬁg’é@’%gg&é‘am%ﬁ'{)'ﬂ &ﬁi'ﬁ’égvfm'oﬁnm?ﬁ j g 80 taste and
i nproved t oBer abdfithetigpveatiinondp faetf ibwitl §¢ appackntio s $illed Iﬂshmrmwtar to that of

breast m k. (00f}L8ls Mlﬂﬂbﬁloﬁ.@ﬁnd"\ﬂaﬁﬁloﬂgcatn%elﬁ%d@ﬁ‘!ﬁ@pré&nflme§tic91r any theory,
it is 15 believed t I NCreasi I nfant formulas that are based

on protein hydro‘f‘”%’%‘ftdé%ar%mdmﬁ}ﬁ‘ %H%Pfdgg'(?‘ﬁ’ﬂg%’s FPhBstHIcet @3l ist e of the
formul as to be |ibssaned.deddibed priovicdes antsdiganticae babseddw amitizge over prior

art nethods of r&%@?ﬁg&R\Sldg'smﬁﬁﬂé?%ﬁ:b%méwdr ol yzed or protein-free

formulas, in terns expense. No manufacturing processes
need to be '90dr a€P3Stal Myusait sditeyed FWE‘L"%B@SE“Q“‘:&Q“W @VeraaTPul ati on of the

final pH of the hafifulods wd Jarigioay bden Witk A4l s8opsl of the@ppdnapd oved taste,

[00017] The pH ?Eai%?%dftt?erl%hﬁaim d&ﬁer%gge%tfﬁa%&&séng%sge%s o ns known in the

art. In an enbo acl pot assi um
hydr oxi de may b@rﬁﬁ@éﬁﬂ\@@iﬂa@fﬂfgﬁﬁloﬁ%mmﬂa@fobt‘!h@fffOGT ﬁﬁlfféfOW!mOOlS] The i nfant

;orrm: a ofT ht he Itd&mm@@fhpﬁc@n lhetoaaetmamzbduft@r@he &mm&nasmrmﬁhgpreffrm I gf ant
or mul a, nu na nventili on .C e a IC]UI
(Feady-to- (e or b BBaR Sl e-gbh B drer i ot BTRBTUGREREs. ¢ he

nutritional formulyadriddanot rtendgessilimitinb éhepraademspdctywé theiposerits nutritional | y

conpl ete and Cor]ﬁ\,%'hﬁbﬁ suitabl e types and ampunts of protein, 30free am no
acids, |ipids, 3§)hy rates, vitam ns and/or m nerals. hOOOlO] In an
embodi ment, the [B 030l fis ussd hewin; Qe fRIEE APy ENUY insaRRLOBRESEAR nent ,  t he
protein source riegy satisiigs theseiriehirequismeas of anmféneitly baing anétatis fir | K, soy
protein, whey pnoLel Rk casein protein, mlk protein, or egg protein. The
pr ot ei n source can be partial |y hydr ol yzed or extensively hydrolyzed. 5The
anount of prot eil®PCipi ‘quimﬁ’ﬁv Daryms e hetielyaedon egs’eg/ 100 kcal ,

of hydrolysis which is greater than 0% but less than about 50%.
{00012} The terms "extensively hydrolyzed” mean a degree of
hydrolysis which Is greater than or equal to about 50%.

25 [00013]  The terms "protein-free” mean containing no measurable
armnountt of protsin, as measured by standard protein detection meathods
such as sedium dodacyl (lauryl) sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) or size exclusion chromatography.

[00014] In an embodiment, the invention is directed to a novel method

30 for decreasing the bittemess or improving the taste of a protein-free or
hydrolyzed infant formula. The method comprises intermixing the

3



[00020] In a particul ar enbodi ment of the Invention, the infant fornula is
protein-free and contains free amno acids as a protein equival ent source.
In this enbodi nent, the am no acids may conprise, but are not limted to,
10hi sti di ne, isol eucine, |eucine, |lyslne, nethlonine, cysteine,

henyl al ani n t hreoni ne, tryptophan, valine,,, r gi ni ne,
gspa¥agine, g@ gﬁwﬁihaC|d glutam c acyg glutantne g|§§¢§§&ﬂ§¥%ﬁ ge,
serine, carnltlne taurine and m xtures thereof. In'sone enbodi ments, the
am no acids nmay be branched chain am no acids. In other enbodi ments, smal
am no acid 15peptides may be included as the protein of the present
i nvention. Such small am no acid peptides may be naturally occurring or
synt hesi zed. The ampunt of free amno acids in the nutritional fornulation
may vary from about Ito about 5 g/100 kcal. In an enbodi ment, 100% of the

free am no acids ar e han 0 Daltons In this
20enbodi nent , e%ﬁeﬁ enf%' q@*ﬁi F%F‘Wdé@ﬂ@ﬁ’%%” Oﬁﬁ {?%%af Sﬁwﬁgbl c, [00021]
Anot her corrponentab@}ﬂ 661pad phruibihe h@ﬂ@mlb@ﬁifmﬂftthrep*ﬂ piteioinote eyt | i pi d source.

The anount of IIbme&aébowmaﬁidwmwaiynértoq@ahwtme%t ttl'%;ﬁ-m% 7 g/ 100 kcal .
Li pi d sources ca?oébe an art %]Udl ng but not

linited to, vege 'bFIE”@}éP%Q%%W BQQ&%% %daP?“f?@aHut%a corn oil,

25soybean oid, patbwlireém, theptomiug fomiula mayectibetweeh albaut §.8 kgl 3hoetr | de oi | , high
ol ei ¢ sunflower @il , high oI eic safflower oil, and the like. [00022] Yet
anot her conponent of the Infant formila is a car bohydrate source. The
amount of car bohyiiPiile TEWBF‘@&‘F’PIVZES%WQ@WSFGPI”E‘?ﬁt5’86’1’]?3@"?op’dbout 12 g/ 100
kcal . Car bohydr ataags ofuho@=.5088.00 & ByytickiaosmbodimetSe thelliveldhge art, 1 ncl udi ng

but ot 11m Led Binob A543 SYHERS B of B8 MR ki fgedpRl todextrims,

sucrose, rice syr n certai n enbodi nents,

t he i nfant LIOornuP‘a’uh‘%aﬁ‘b@l@a’le&GﬂP'thb@lﬁpn% Aponenergasedadh as | ong chain
pol yunsat ur at ed taratnaays tﬁ&:oﬁhmidumuﬁe&hsedlbnmmep@éﬁ infprdvad tae@hagli ment, the

infant formula ng #’l{o%l rtl}mglo%g)ﬁgggﬁgga ﬁ%fqﬁrﬁtﬂ'ﬁo @%d/ or ar achl doni ¢

acid (ARA). 5[00 fﬂve i nvention, the
wei ght ratio of KR®IDMA nay be from about 1 3 to about 9:1. In one

embodi ment of thﬁo@feﬁ?sﬁﬁ@ﬁrleln&\&ﬁmug%be bdbhé tof1Rb bfoanb%tefoﬁxonmsabom 1:2 to about
4:1. In yet _anot to about 2:1.

I'n one particul af® %%ng%?l’?ﬁrﬁf's"t%@ ‘E‘gf’fri'%a’itg"”ﬁ%ﬁﬁatfrﬁ asPé}‘”a‘HBtf"ﬁer particul ar
10enbodi ment of hkelsmeeatd anio dchis cauabs be bifiermite ofthalfoinuldso ot her

enbodi ment S, Neicthdsd Thi 5@&%& o Sorbscdnt shbridob bler QhdeH feiRadiment S, the

ratio is about 1; ticualar , the ratiois about 1.5:1.
In a further enb'@ﬁ‘l'cl'?@rﬁ't@ bﬂé%f@%% aft"iyﬁfob’%eda’bWﬁte‘”ﬂre&'ff‘”i't‘”iaf d0EPH 9 f admi ni st er ed
as part of the plctis@mn ardrypdmkée, og mbf@actuaNeprogkseshsedidhemay be bet ween about

of DA may e ar ety Ysge, Hieddys dbEbep ol PR nRBRYRELS L 2F F Braa
may be about 0, asua%w'\k@togmafor ?%W'B‘tqfi'é!ﬂpfét‘ﬁﬁld%ﬁf%nt the | evel of DHA may
be about 0.64% bwam] ghhe pﬂtefta@otmwmanﬂmtmahsmga@nhe@ﬁ@:kno@a% DHA may be

about 0, 67% by We 0.yet, ano he | evel of DHA may
be about 0.96% by H.tanel”ﬁc%m?'ﬂfr%ﬁ%?dcgﬁ%@ﬂ?ﬁ@lﬁt’“d S} fevel of DHA may be
about 1. 00% by vt@iagmm hydyodiahaylbfe vaethv nijgtt Sread! degemtilaof t he present

't nvegtl ?n,l(z)% he ;9{100 @Fe%f%i%th&ﬁr@@&t@b@éﬂb%tw igtggtfgf'n{u@c?l B:'A es (kgal)
o abou gy ca nt o may be
from about 5 25" AGIADY "Pf‘@afor'f‘@ ﬂt‘fdt“t”g‘g’ ﬁfﬁ/“l%}(yo‘k%fahe ﬁ\f‘:"l’ti%‘%}‘et anot her

enbodi nent, the @mbenatiqu (rdkAlcmy cbentanbakedo powdbb imgdd®0 kcal to about 60
mg/ 100 kcal . [O%Zlhfnfentéqﬁ@ ﬁut!ﬁlkl%{)ﬁ)%tﬂélogﬂﬁhs&;}gﬁe%gesgﬁt%%gﬁ&m nvent| on, the

ef fective anount rom about body wei ght
per day to 30abd’l¥it““‘1"§@y ‘PP@’%WQQ‘%F‘"%%’H?”%P@WGﬁ@PU’EGa?meFW one enbodi nent

of the 30 free amino acids, lipids, carbohydrates, vitamins and/or minerals.



invention, the anount is fromabout 6 ng per kg of body wei ght per day to
about 100 ng per kg of body wei ght per day. In another enbodi nent the
anount Is from about 15 ng per kg of body wei ght per day to about 60 ngy per
kg of body weight per day. [000281 |f adm nistered as part of the present

i nvention, f ARA 5may be between 0.0% and 0. 7% aci ds,
by wei ght Inqﬁﬁgoﬁ%&ﬁwgmodl ment, the |level of ARA may bgL %8/086 53)7/%

wei ght. I n another enbodi nent, the | evel of ARA may be about 0. 5% by

wei ght. In yet another enbodi rrent, the | evel of ARA may be between about
0,47% and 0.48% by wei ght, 10[00029] If adm nistered as part of the present
i nvention, the anount of ARA may be from about 4 ng/ 100 kil ocal ories (kcal)
to about 100 ng/ 100 kcal . In another enbodi nent, the anount of ARA nay be
from about 10 ng/ 100 kcal to about 67 ng/ 100 kcal. In yet another

enbodi nent, the t of ARA may be from about 20 ng/ 100 kcal to about 50
my/ 100 15 kcal , ?ﬁg@ p@r"”ﬁee}ﬁ?‘ﬁmgﬁﬁ%ﬂf’ﬁ@ﬁ?”m‘?'ﬁ@ydéﬂ%ﬂt Indis ARA may be from
about 25 ny/ 100 kohbditientaboprbtehBountd hBOcdpdse, blths rmhimiediwadbment , t he anount

of ARA is about %Qlkr@(r;}rgg \ﬁﬁe!y prtIthQQng]in Ar%teiﬁ%%k%a&éﬁ%?%ggﬁotp; rt of the

present invention ti've anou out 5 ng per
kg of body wei ght h?)@'Pteﬂ’z%?”rﬁ%cmﬁ’éﬁ'?!’yl@@"ob@edﬁéPXtﬁﬁ'Vé‘l‘/ hgbelyzefei ght per day.

| n one enbodi mentrhe@imbunt & prawiebitain mal ey aom ubdut v ardbest sig7@m about 10 ng per
kg of body weight.per day to about 120 ng per kg of body weight per day. In
anot her enbodi rren% t he anmount varies from about 15 ng per kg of body

wei ght. per day téﬂﬂa%utlngwawfqi@mbwﬂ@ﬁOwavwvrgﬁmﬁ@ﬁfcmyla I8 n yet anot her
§5ent)odl genz 65 he romtanaamtmfideé@mnatwué a@prﬁ@;n@qmvéi@t@éu«%?d%/hwel gpt Fer
ay to abou 0 e infan
formula of the |h\a/tgﬁgmér§}<'ﬁ%‘?§hﬁp %’n%ﬁftggﬁ \ﬁﬁ"f'%'s?i%tsar%lfiﬁ?@&%ﬁtﬁg | ong chain
pol yunsat urlélt ed blaliding, isdewine ((@CPEPYEE, methioniag chréeirse plemphiesied usi ng

standard techni qw&:%lnléﬂﬂ‘é%rdent&p%h@{ t:ating%fan%%hﬁe asidRlingqui val ent anount
of an oil which i's nor Mposi t1'on, such as hi gh ol eic

sunfl ower oil, ipaglgag(gﬁi%e@ﬂaw Q'Htaf"ﬁ‘& Q)@iﬁ@ﬁ)f\%””e EHBTIG utilized, the
source of the LCORURAs:nGaxilbes 1amyofsmmmeehbmimentmtimlmmmramdsumh as marine
oil, fish oil, s r and the li ke.
The LCPUFAS can %Qf%ﬂfﬁ:h&@éﬂam()c#nlh}o &80, Ihﬁ lt eng Qﬁi SB]IB-% |’d

enbodi rrent Sthe Pﬁﬁ’f“‘i’qstmadr‘i’éIincg‘ﬁﬁﬂﬁsé'ﬁ%?f?te‘ﬁﬁiﬂh%Bfﬁﬁﬁii'ﬁ" D"SI%%& t one probi oti c.

The term "probi o¢rhal"anireanrB paptfﬂfb@m@pﬁ@ﬁt}.lrﬁilgfbbdfuﬁ{ngG%@hﬂh&ss:ﬁﬁnﬁﬁé cial effects

on the heal th of .{fg H9SL u A0XCRNRBEQLLFo NN L LIS Aoy e used,

provided it is sul inati conponents of the
suppl ement . For #edipipebout he/1pR el de proemipgintsat, dﬂ’ﬂﬂfs@fﬁhﬁfm@mﬂtme group

consi sting of La&ﬁc@bﬁ@ddrlnb!ﬁcuﬁafﬂdelgmfokQgéﬂtﬂéi{&mluénansl%uker natively, the

Grbodi ment 01 ne HRATEHoar e GHRIC ) oM HOGE | cast one pr ebi ot i .

The term "prebi dofezl} dAsotherednpawestafthe indan Oravimdtedngetiiibke f ood
i ngredi ent that lﬂd‘s‘%@t% a%@nt%?&Y&d&n%%@r\/a@%h\%w 3@f adfyPpi otics. In

thi s enbodi ment, any gr known in the art, may
/100 keai L!ptd sources can be any known or ussd in the art mclud]ng

but hot limited to, vegetable oils such as palm oil, canota oll, com oil,
25 soybean oll, palmoiein, coconut off, medium chain triglyceride oll, high
oleic sunflower oii, high vleic safflower oll, and the like,
[00022]  Yet another component of the Infant formula is a carbohydrate
source, The amount of carbohydrate fypically can vary from about 8 to
about 12 g/100 keal, Carbohydrate sourcas can be any known or wsed in
30 the art, Including but not limited to, lactose, glucose, corn syrup sclids,
maltodeﬁtmns, sucrose, rice syrup sofids, and the like.
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15used, provided it is suitable for conbination with the other conponents
of the supplenent. In a particul ar enbodi nent, the prebiotic can be
selected fromthe group consisting of fructo-oligosaccharide (FOS),
gl ucool i gosacchari de, gal acto-oligosaccharlde, inulin,
i somal t o-ol i g‘?sacgcﬂhaﬁrng de, polydextrose, xylo-oligosaccha i&g 0 anﬁd14
conbi nat i ons WhEFES® I1'n a 20parti cul ar enbodi nent, the (‘B‘V ?8’&%6 ls a
m xture of inulin and FOS. [00035] The foll owi ng exanpl es descri be vari ous
enbodi rents of the present invention. O her enbodinents within the scope of
the clains herein wll be apparent to one skilled in the art from
consideration of the specification or practice of the invention as
di scl osed herein, It is intended 25that the specification, together with
t he exanpl es, be considered to be exenplary only, with the scope and spirit
of the invention being indicated by the clainms which foll ow the exanpl es.
In the exanpl es, [HOPpelncariingmodinieatsgng BfpnbRmgamivgieitalasi s unl ess
ot herw se i ndi cakeditionEXAMPlAsnt, sud0hO0RGkIN Phiysnsatangal fétylakidsist rat es an
enbodi ment of a pros iRy f 1 | oz n | a produced
! 118 8 Barn &1 B0 & e%,%%ﬁ%?n & Frbp ap
according to theﬁrret hé\g} o]?. ??{gﬂ@)r esen?’]II I'nven |ti_r)cpn$1 Tab g&{ﬁ%ﬂflsts t he
i ngredi ents in tHECORHEAINOLGEIHIPHY) grd/emasaehideniaacididBe 1. | ngredi ents per
100 kg formjlia Id{tgwa eIngdrAIBERY 2Pt ot 06 pmiemwswonﬁa@\?ei@dwmﬁvol 64. 392 kg |
Corn Syrup Soli g %gn-ggozg.oz , PalmQein Ol . 11 5671 Soybean O
185 o ColOeR e Thar gt Beny o v, B Edbaltinbi 7
the prasent invention, this ratio is from about 1:2 to about 4:1. i yet
another embodiment, the ratio is from about 2:3 {0 about 2:1. in one
particular embodiment the ratlo Is about 2:1. In another particular
10 embodiment of the invention, the ratio is about 1:1.5. In other
embodiments, the ratio is about 1:1.3. In stilf other embodiments, the ratio
is about 1:1.9. In a particular embodiment, the ratio is about 1.5:1. Ina
further embodiment, the ratio is about 1,47:1.
[00025] If administered as part of the present invention, the level of
15 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 wsight. In
some embodiments, the leve! 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
20 yet another embodimeant, 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 welght.
[00026] If administered as part of the present invention, the amount of
DHA may be from about 2 mg/100 kilocalorias (kcal) to about 100 mg/H60
kcal. in another embodiment, the amount of DHA may be from about &
25 ma/100 keal to about 76 mg/100 keal, In vet another ambodiment, the
amount of DHA may be from about 15 mg/ 100 keal to about 80 mg/100
keal,
[00027] I administored as part of the present invention, the effective
amaount of DHA may be from about 3 mg per kg of body weight per day to
30 about 150 mg per Kg of body weight per day. In one embodiment of the

invention, the amount is from about 8 mg per kg of hody welght per day to

8



H gh Aeic Sunflower OH Single Cell ARA and DHA G| 0.724 kg OSA Tapi oca
Starch 4.999 kg 1.600 kg Cal ci um Phosphate Dibasic PotassiumGCtrate 1,333
kg CalciumCitrate 0.396 kg Sodium Citrate Dl hydrate G anular 0.338 kg

0. 210k. Potassium Chloride Choline Chloride 0.175 kg 0.147 k Cal ci um

Hydr oxi de N%%nz%gglmtg%&g(l de, Light 0.104 kg L-Carnltine PCTIUS2008/080414

about 100 mg per kg of body weight per day. In another embodiment the
amount Is from about 15 mg per kg of body welght per day to about 60 my
per kg of body weight per day.
00028} If adminisiered as part of the present invention, the level of ARA
5 may be between 0.0% and 0.67% of fatty acids, by weight. In another

embodiment, the {evel of ARA may be about 0.67% by weight. In another
embadiment, the level of ARA may be about 0.5% by weight. In yet
another embodiment, the level of ARA may be betwesn about 0.47% and
0.48% by weight.

10 [00029] If administered as part of the present invention, the amount of
ARA may be from about 4 mg/100 kilocalories {keal) to about 100 mg/100
keal, in another embediment, the amount of ARA may be from about 10
mg/100 keal to about 67 mg/100 keal. 1n yet another embodimeant, the
amount of ARA may be from about 20 mg/100 kcal to about 50 mg/160

15 keal. In a particular embodiment, the amount of ARA rhay be from about
25 mg/100 keal to about 40 mg/100 keal. In one embediment, the amount
of ARA is about 30 mg/100 keal,
[00030] If administered as part of the present invention, the effeclive
amount of ARA may be from about 5 mg per kg of body weight psr day to

20 about 160 mg per kg of body welght per day. In one embodiment of this
inventlon, 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 {o about 80 mg per kg of body weight per day. In yet another

25 embodiment, the amount varies from about 20 mg per kg of body weight
per day to about 60 my per kg of body welghi per day.
[00031]  If the infant formuta of the invention is supplemented with oils
containing long chain polyunsaturated falty acids (LCPUFAg), it may be
accomplished using standard techniques known in the art. For example,

30 an equivalent amount of an off which is normally present In a compaosition,
such as high oleic sunflower oil, may be replaced with the LCPUFAs.

7



12.998 ¢ Sodi um Il odide 0.110 Corn Syrup Solids, IP Non-GVO 14.545 | T_
9.800 kg Essential Amno Acid Prem x, Non-GVMOD L-Leucine 1.736 kg .
taglyl droghl -a< L-Valine 1.068k' L-Isoleucine 0.956 kg Corn Syrup Solids,
P. NonmGMO 0.890 kg L-Threonine 0.864 kg L-Tyrosine 0.765 kg 0.708 kg

L- Phenyl al anlne, - Histidine PCT/US2008/080414

[00032] If utilized, the source of the LCPUFAs can be any source known
in the art such as marine oil, fish oll, single cell oil, egg yalk lipid, brain
finid, and the like. The LCPUFAs can be in hatural form or refined form.
[00033] In an embodiment, the nutritional supplement may contain at

3 least one probiotic. The ferm “probiotic” means a microorganism that
exerts beneficial effects on the health of the host, Any probiotlc known In
the art may be used, provided it is suitable for combination with the other
components of the supplement. For example, the probiotic may be
chosen from the group consisting of Laclohacilius and Bifidobacterium,

10 Alternatively, the probiofic can be Lacfobacilfus rhamnosus GG (LGG).
[00034) In another embodiment, the nutritional supplement may contain
at least one prebiotic. The term “prebiotic”, as used herein, means a non-
digestible food ingredient that stimulates the growth and/or activity of
probiotics. In this embadiment, any preblotic known in the art may be

ts used, provided it is suitable for combination with the other components of
the supplement. In a particular embodiment, the prebiotic can be selected
from the group conslsting of fructo-oligosaccharide (FOS), gluco-
oligosaccharide, galacto-oligosaccharide, Inulin, isomaito-oligosaccharide,

_ polydextrose, xylo-oligosaccharide, and combinations thereof. Ina

20 particular embodiment, the prebiobic Is a mixture of inulin and FOS.
[00035] The following exampies describe varicus embodiments of the
present invention. Other embodiments within the scope of the claims
herein will be apparent to one skilled in the art from consideration of the
specification or practice of the invention as disclosed herein, 1t is intended

23 that the specification, together with the examples, be considered to be
exemplary only, with the scope and spirit of the invention being indicated
by the ciaims which follow the exampies. In the examples, all percentages
are given on a weight basis unless otherwise indicated.

EXAMPLE 1

10 [00038] This example lilustrates an embodiment of a protein-free, amino

acld-based infant formula produced according to the method of the present

8



0.371 kg L-Cystine 0.371k& L-Tryptophan 0.33k 0.326 kg 9.800 kg
L- Met hi oni ne NonnEssential Am no Acid Prem x, Non-GVO L-Aspartic Acid

L-Proline 2.822 kg 1,406 kg L-Alanine 1.375 kg Corn Syrup Solids, IP,
Non- GMO 1, 249 km 0. 967 kg Monosodi um G ut amat e L-Serine 0,865 kg 0145
kg L-Arinine W(go}f%s?, 3 PCT/US2008/080414

invention, Table 1 lists the ingredients in the infant formula of Example 1,
Table 1. Ingredients per 100 ko formula

Ingredient Amounfper100kg
Powder Base Non-GMO 64,992 kg
Corn Syrup Solids, 1P, Non-GMO 25.026 kg
Palm Olein Ol 11,867 kg
Soyhean Ol 5,185 kg
Cogonut Oll 5186kg |
High Oleic Sunflower Olf 3.88%9 kg
Single Cell ARA and DHA Qil 0.724 ky
QSA Tapioca Starch 4.999 kg
Calcium Phosphate Dibasic 1,600 kg
Potassium Citrate 1,333 kg
Calcium Clirate 0.396 kg
Sodium Citrate Dihydrate Granular 0.338 kg
Potassium Chieride 0.210 kg
Choline Chioride 0.176 kg
Calcium Hydroxide 0.147 kg
Magnesium Oxide, Lignt 0.104 kg
L-Carnitina 12,998 g
Sodiurn lodide G110y
Corn Syrup Solids, IP, Non-GMQ 14.5645 kg
Essential Amino Acld Premix, 9.800 kg
Non-GMGO
L-Leucine 1.736 kg
Lysine Mydrochlorlde 1.408 kg
L-Valine 1,068 kg
L-Igoleucing 0.956 kg .
Corn Syrup Solids, I, Non-GMQ 0.890 kg
L-Threonine : 0.864 kg
L-Tyrosine 0,765 kg
L-Phenvylalaning 0.708 kg
|-Histidine 0.371 kg
L.-Cystine 0.371 kg
L-Tryptophan 0.337 kg
i-Methionine 0.226 kg
Non-Essential Amino Acid 8.800 kg
Premix, Non-GMO .

L-Aspartic Acid 2.822 kg
L-Proiine 1.406 kg
L-Alanine 1.378 kg
Corn Syrup Solids, 1P, Non-GMO 1.249 kg
Monosodium Glutamate 0.967 kg




0.371 kg Dry Vitamn Prem x 0.403 kg | nositol 124.930 g Corn Syrup Solids,
I P, Non-GVD 110.869 g Ascorbic Acid 73,346 9_ 39.252 g Taurine Dry
Vitam n E Acetate 50% 24.180 g Vitamn A Palmtate, Dry Beadlets, Cold
Water Dispersible 7.657 g Niaclnamde 5.650 g 4.8769 Vitamn K1, Dry

Phyt onadl one % . Cal ci um Pant ot henate 3.546 g Vitagl.r Powder ( No
BHA) BHT) 3.1 (5%09/&1/803 %Dugﬁosmﬁ’(}ﬁ%

L-Serine ~ o 0.865 kg
L-Argining 0.746 kg
Gilyclne : 0.371 kg
Dry Vitamin Premix ‘ 0.403 ky
Inositol 124.830 g
Corn Synup Solids, 1P, Non-GMO 110.868 g
Ascorbic Acid .. 733464
Taurine 39.262 g
Dry Vitamin E Acetate 50% 24,180 g
Vitamin A Palmitate, Dry Beadlets, 7.657 g
Cold Water Disparsible

Niacinamide 5650 g
Vitamin K1, Dry Phytonadione USP, 4876 ¢
1%

Calcium Pantothenate 3.548 g
Vitamin D3 Powder (No BHA/BHT) 3,143 g
Bictin Trituration, 1% 1.934 g
Vitamin B12, 0.1% In Starch ' 1.814 g
Riboflavin 0.645 g
Thiaming Hydrochloride 0.544 g
Pyridoxine Hydrochloride 0.496 g
Folic Acld 0.117 g
Trace/Ulratrace Mineral Premix 0.230 kg
Corn Syrup Solids, IP, Non-GMO 205.620 g
_Zinc Sulfate, Monohydraie 14.145g
Salenium Trituration Non-GMO, 7475g
Spray Dried

Cuprice Sulfate Powder (CuS0O4 1.840 ¢
5H20)

Manganese Suifate, Monohydrate 0.920 ¢
Iron Trituration Non-GMO, Spray

Dried

Corn Sviup Solids, 1P, Non-GMO 178.238 g B
_Ferrous Sulfate 46.000 g
Asgorbic Acid 5762 g

EXANMPLE 2

[0003?‘1 This example illustrates an embodiment of a mathog used to
raise the pH of an Infant formula of the present invention. The powder
3 base, corn ayirup solids, essentlal amino acid premix, and non-essenfial
acld premix wers mixed into a solution. The pH of the solution was
adjusted to about 8.8 and the solution was then pasteurized and

10



1.9349 Biotin Trituration, 1% Vitamn B12, 0.1%in Starch 1.814 q
0.ffi459 R boflavin Thiam ne Hydrochloride 0.544 g, 0.496 1 Pyridoxine
Hydrochloride Folic Acld 0.117q 0.230 kg 205.6209 Trace/U tratrace M neral
Premix Corn Syrup Solids, IP, Non-GVMO Zinc Sulfate, Mnohydrate 14.1459

7.475 g Selenjum Trituyration Non-GMO, Spray Dried PCT/US2008/080414

homogenized, The solution was then evaporated to reduce the water
content and diied to produce a base powder. The base powder was then
dry blended with the dry vitamin premix, the frace/ultratrace mineral pramix
and the iron trituration. The biended powder was then packaged.
S EXAMPLE 3

[00038] This example illusirates the improved palatability of a pH
adjusted amino acid-based product. Approximately 12 ounces of a
reconsiltuted amino acid-basad ¢linical product, Nutramigen AA™ Mead
Johnson Nutritionals) was adjusted to a pH of 6.5. The palatability of the

10 pH-adjusted Nutramigen AA™ product was compared o the Nutramigen
AAT product that had not been pH-ad|usted, and with EleCare® {Abbott
Nutritionals} and Neocate® (Nutricia} amino acld products, via a taste
comparison.
[00039] The Nutramigen AA™ product that was not pH adjusted was

15 more sour {acldic) and had a stronger fish taste, with more brothy and
beany characteristics than the EleCare® and Neocate® products, The
pH-adjusted Nutramigen AAmproduct had less “fishy” notes, fess sour
notes, was less bitter, and had less beany characteristics than the non-
adjusted amino acid product. The pH-adjusted Nutramigen AAmproduct

20 was more similar to EleCare® and Neoccate® products in taste profile than

the non-adjusted amino acid product.

[00040]  Ali references cited in this specification, including without

limitation, alf papers, publications, patents, patent applications,

presentations, texts, reports, manuscripts, brochures, books, internet

postings, journat ariicles, periodicals, and the ilke, are hereby incorporated

by refersnce into this specification In their entiretles to the extent that thay

g
L=

da not contradict anything contained herein.
I00041]  The discussion of the references herein Is intended merely to
summarize the asserlions made by thelr authors and no admission is

30 made that any reference constitutes prior art. Applicants resarve the right
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Cuprice Sul fate Powder (CuSO4 5H20) 1.8409 Manganese Sul fate, Mnohydrate
0,920 g Iron Trituration Non-G@ VIO, Spray Dried Corn Syrup Solids, IP,
Non-GVOD Ferrous Sulfate 178.238 9 46.000 9 5.762 q Ascorbic Acid
EXAMPLE 2 [000371 This exanple illustrates an enbodi nrent of a method used
to raise the f an Infant formula of the present inv I powder
base, corn sﬁ@ﬁoggs/‘gll?%as, essential amno acid premx, a Q’E’hgﬁ‘-’sé‘%@ihi al
acid prem x were mxed Into a solution. The pH of the solution was adj usted
to about 6.8 and the solution was then pasteurized and honogeni zed. The
solution was then evaporated to reduce the water content and dried to
produce a base powder. The base powder was then dry blended with the dry
vitamn prem x, the trace/ultratrace mneral prem x and the iron
trituration. The bl ended powder was then packaged. 5EXAMPLE 3 [00038] This
exanple illustrate he i.nproved | atabi i of a pH adjusted am no

aci d- based produc? Sha F&?i%{r%qy)?ggﬁer@l?ﬂﬁeeqt‘%f"ﬁ%? "PEEGAST i t ut ed ami no

aci d- based cl i ni dei04gr odithrotigh NeferathdngedimaaFlof thépeahtidotmysbeerNut ri t | onal s)

was adjusted 10 Aeih@f ushyIpechferP@l @Al hddnenis D& AQRidugts ust ed
Nut ram gen Mrh proguct was coggg)ared to the Nutram gen MrCh product that had

g
not been pH adj ust dYSTaE¥RPY e CAF HardE ABYIGTE WHER i%esURIUNs) and Neocat ee
(Nutricia) am no raiedrchappdlohsiatia, iivs @ ba uhdsttedaiapanysamd vRiGHI639] The

Nut ram gen Mrh prm%? Ye Fna&eb@;}thmsof Qﬂﬁla@@kiﬁlﬁtjtllrésérﬁﬂthm%leparting from the
spirit or the scope of the present invention, which is set forth In the
following claims. In addition, It should be undarstood that aspects of the
various embodiments may be inlarchanged both in whole or in part.

12



15 nore sour (acidic) and had a stronger fish taste, with nore brothy and
beany characteristics than the EleCare(r) and Neocatee products, The

pH adj ust ed Nutram gen AAThproduct had | ess "fishr notes, |ess sour notes,
was | ess bitter, and had | ess beany characteristics than the non-adjusted
am no acid p?@gﬁqs C‘[Qgggg?gdj ust ed Nutram gen AAThproduct 20was nore
simlar to E atee products in taste profile than the

non- adj usted am no acid product. [00040]All references cited in this

specification, lncluding without limtation, all papers | ication,

patent s pat ATl cReeEhb0 % nlheRehd A Do s P B i Pt cr b s,
brochurgém gq ks, Internet postings, journal articles, periodicals, and the
i ke, ar Rey )y i ncorporated by reference into this specification In their
entireties to the extent that they do not contradict anything contained
herein. [00041] K The discussion of the references herein is |ntended nerely
to sumari zeaﬁﬁ’éef@%@r% P@?@" RERAIBY SoHESSy a&aft}ﬁ’gy‘%faherﬁ?“ﬁ‘&?s 3aedel onrgedto
30made that any ference constitutes prior art. Applicants reserve the

ri ght PG“HH%?@B@@@lthe accuracy and pertinence of the cited references.

[ 00042] Al though preferred enbodi nents of the invention have been descri bed
using specific terns, devices, and nethods, such description is for

i |1 ustrativebhidipsiveshanipf therelulien de betwegn Sricanbf dswiagretidse bitistass o6t her
than of limtation. It is to be understood that changes and vari ati ons may
be madeS®ytiagsedusedor dinary skill in the art without departing fromthe
spirit or the scope of the present invention, which Is set forth In the
following clains, In addition, It should be understood that aspects of the
vari ous enbod) iedutisg treywater ¢antent ohthegetitibothpioduehalpewder, and part. WHAT | S
CLAIMED I S: 1. A nethod for decreasing the bitterness of a

hydr ol yzed-protein infant formula conpri sing: a) intermxing a

pr ot ei n equi daihEnhixiguitaminsa nierbie hyrd) tht @osdar togroduee am iffant feauuiae to
produce a sol ution; b) adjusting the pH of the solution to between
6.5 and 7.2, wherein the bitterness of the solution is reduced; c)

reduci ng. t heTH@@thddQitceringat cldif 1S ahbidiPMelPoteinQdiif@ieht DOWEE Eom s
d) intermxing vitamns, mnerals, and the powder to produce an I nfant

f or mul aparBailfhgdrayRadraerer ding to claim 1, wherein the protein equival ent
source conprises partially hydrol yzed proteins. The net hod according
to claiml1, wherein the protein equival ent source conprises extensively

hydrol yzed pied fiefhod according to claim 1, wherein the protein equivalent source comprises

extensively hydrolyzed proteins.

4, The method according to any one of claims 1 to 3, wherein the pH of the infant formula

is between 6.8 and 7.0.

5. The method according to any one of claims 1 to 4, wherein the infant formula is

hypoallergenic.

6. The method according to any one of claims 1 to 5, wherein the form of the infant formula

Is selected from the group consisting of a liquid, a powder and a ready-to-use formulation.
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4. The method according to any one of clains 1 to 3, wherein the pH of the
infant fornula is between 6.8 and 7.0. 5. The nethod according to any one
of clains 1 to 4, wherein the infant fornula is hypoallergenic. 6. The

met hod according to any one of clains 1 to 5, wherein the formof the

i nfant for mulsa i [ J [ nsi.stin f..a liquid, a powder
and a rdady- {oee otk el e bRERLE P SRAGh Brkieliofhip Bobieife:

equi val ent source, a carbohydrate source, and a fat source to produce a

sol ution; , b) adjusting the pH of the solution to between 6.5 and
272 Wher ei n 2 BN Rl B bABN G s 6irer it utce. 3R T8 sqpicr@uci ng
t he wat ;Foa‘h%@taesn tiOf' the solution to produce a powder; and d)

i nterm Xing VIATAM'RY, minerals, and the powder to produce an infant
formula. 8. The nethod according to claim7, wherein the infant formul a
conprises fr m no acids. 9. The nethod according to claim7 or 8,
wherein the gﬁaaf‘g{”ﬁéﬁ? RE I ther sivHANd Petwsen R AN 7 . wherein ihe bittlemessip the
met hod accor di ng to any one of clainms 7 to 9, wherein the infant formula is
hypoal | &PYBH7 8 r€duced. The net hod according to any one of claims 7 to 10,
wherein the formof the infant fornmula is selected fromthe group

consisting of a liquid, a powder and a ready-to-use fornulation.
¢) reducing the water content of the solution to produce a powder; and

d) intermixing vitamins, minerals, and the powder to produce an infant formula.

8. The method according to claim 7, wherein the infant formula comprises free amino

acids,

9. The method according to claim 7 or 8, wherein the pH of the infant formula is between

6.8 and 7.0,

10.  The method according to any one of claims 7 to 9, wherein the infant formula is

hypoallergenic.

11. The method according to any one of claims 7 to 10, wherein the form of the infant
formula is selected from the group consisting of a liquid, a powder and a ready-to-use

formulation,
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