NUTRI TI ONAL FORMULATI ONS CONTAI NI NG OCTENYL SUCCI NATE
ANHYDRI DE- MODI FI ED TAPI OCA STARCH BACKGROUND OF THE
INVENTION 5 (1) Field of the Invention: [0001] The
present invention relates generally to nutritional
formul ations. (2) Description of the Related Art:
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clinical syndrome 10 that nay devel op after the
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comomobDREmulas is considered a foreign protein. When infants are exposed

_to non-human milk, they can develop antibodies to the foreign protein.

Research has shown that the important food allergens found in both milk
and soybean formulas are stable to digestion in the stomach for as long as

25 60 minutes (as compared to human milk protein which is digested in the

30

stomach within 15 minutes). The foreign proteins then pass through the

- stomach and reach the intestines intact, where they gain access and can
cause sensitization. The infant's immune system then "attacks" the foreign
proteins, resulting in symptoms of an allergic reaction.
[0004]) One possible explanation for the prevalence of protein allergies
among infants is that intact cow’s milk protein, which is found in most

1



allergen to which infants are exposed. In fact, about
80% of formulas on the nmarket are cow s m | k-based.
[0005] In recent years, both infant formulas and
children's nutritional 5 products have been desi gned
to try to reduce the incidence of protein allergies.
One such exanpl e involves the use of hydrol yzed cow
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t hat HWOZ] al Reothiec alteraativiecnscoinds milk is a soy protein-based product.
Unfortunately, however, soy protein can also cause allergies or intolerance
reactiqns. In fact, about 8% to 14% of infants who are allergic to cow's

25  milk are also allergic to the protein in soy formulas. Zeiger R.F., et al., Soy
Allergy in Infants and Children with IgE-Mediated Cow Milk Allergy, J.
Pediatr. 134:614-622 (1999). Infants with a previous history of cow's milk
protein allergy or intolerance have a greater risk of developing soy protein

7 allergy or intolerance, possibly due to the damage to the intestinal mucosa

30 caused by cow mifk proteins. This damage may allow an increased
uptake of soy proteins, precipitating further reactions and symptoms.

2



hydrol yzed or soy-based fornulas, a nutritiona
formul ati on based on amno acids is often the
solution. Am no acids are the basic structural
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protein equivalent source, and an emulsifying agent comprising octenyl
succinate anhydride {OSA)-modified tapioca starch which contains less
than abouf 0.05% non-protein nitrogen.

25 [00011] Other embodiments of the invention are directed to a
reconstituted nufritional formulation comprising a lipid source, a
carbohydrate source, a protein equivalent source, and about 5% of an
emuisifying agent comprising OSA-modified tapioca starch wherein the
reconstituted nutritional formulation contains less than about 5 ppm non-

30 protein nitrogen. '

DETAILED DESCRIPTION OF SEVERAL EMBODIMENTS



i nvention, one or nore exanples of which are set forth
bel ow. Each exanple is provided by way of explanation
of the invention, not a limtation of the invention.
In fact, it will be apparent to those skilled in the
art that 5 various nodifications and variations can be
made in the present invention wthout departing from
the scope or spirit of the invention. For instance,
features illustrated or described as
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{00016] Asused hérein, the terms “infant formula” mean a compaosition
that satisfies the nutrient requirements of an infant by being a substitute for
human milk.
[00017] The terms “nutritional formulation” mean any composition that
25 either satisfies the nutrient requirements of a subject or supplements the
 dietofa subject. '
[00018] The terms “protein equivalent” can comprise any protein
source, such as soy, egg, whey, or casein, as well as non-protein sources
such as amino acids.
30 [00019] The terms “protein-free” mean containing no measurable
amount of protein, as measured by standard protein detection methods

4



(SDS- PAGE) or size exclusion chromatography. [00020]

As used herein, the terns "partially hydrolyzed" nean
a degree of hydrolysis which is greater than about 0%
but | ess than about 50% 5 [00021] The terns
"extensively hydrol yzed" nean a degree of hydrolysis
which is greater than or equal to about 50% [00022]
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25 carbohydrates, vitamins and minerals. '
[00026] In a particular embodiment of the invention, the protein
equivalent source is 100% free amino acids. In this embodiment, the
nutritional formulation is allergen-free. The amount of free amine acids in
the nutritional formulation can typically vary from about 1 to about 5 g/100
30 kcal. In an embodiment, 100% of the free amino acids have a molecular
weight of less than 500 Daltons.



conprise soy protein, whey protein, casein protein, or
egg protein. The protein can be intact, partially
hydrol yzed, or extensively hydrolyzed. [00028]

Anot her conponent of the nutritional fornulation of
the 5 invention is a lipid source. The anobunt of |ipid
can typically vary from about 3 to about 7 g/100
kcal . Lipid sources can be any known or used in the
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25 [00031] The OSA-modified tapioca starch cén be intact or dextrinizéd.
In certain embodiments, the level of OSA-modified tapioca starch in the
invention can be in the range of about 2% to about 15%. In other
embodiments, the level of OSA-modified tapioca starch in the invention
can be in the range of about 3% to about 10%. In further embodiments of

30 the invention, the OSA-modified tapioca starch can be in the range of



[00032] In certain enbodinents of the invention, the
tapi oca starch is harvested froma cassava or noni oc
pl ant (Mani hot utilissima). The shrub 5 typically
grows to be 2 to 3 neters in height, has woody stens,
and has swol | en tuberous roots. Fromthese roots,

tapi oca starch is prepared. Tapioca starch falls into
two nain categories: bitter (Manihot pal mata) and
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[00035] The OSA-modifi ed tapioca starch used in the present invention
is characterized by excellent emulsion stabilizing and encapsulating ability.

25 It forms strong films at the oil/water interface, giving the emulsion
resistance to re-agglomeration. Though not wishing to be bound by this or
any theory, it is believed that the OSA-modified tapioca starch used in the
present invention is a stabilizer with molecules that consist of hydrophilic
and hydrophobic (lipophilic) parts. The hydrophobic portion of the

30 emulsifier comprises OSA while the hydrophilic portion of the emulsifier

comprises tapioca starch.



heated to ensure the starch di sperses well enough in
the water phase to have a stabilizing effect at the
oil-water interface. It allows precise control 5 of
thickening in | owviscosity food systens where starch
previously could not be used. It has excellent

di spersability and stability. This starch is
additionally resistant to heat, acid, and noderate to
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enbodi ment in which the | evel of OSA-nodified tapioca
st ar chepleddpansurtherstarch digpersesoyrivenaygbdn tisouatenphase to

the teLgk acs?i ﬂﬁilﬁ? effé@ R ersﬁﬁﬂraﬂa? ikER4SA| 1t alivd ﬂ'@case control

nutritional ormul ation. I n certain enbodi ments of
% nvenof thickeomy indewvissasitiaiord sustemsrwierpstarpk ps&ymsly could

emul S'nt: & uegq 5&?@% Slgléfl%rnt i E&%bﬂw rﬁoot %}Qﬂlﬂ# This starch is

forrrulalon Incrtan
nut r i edditiahalfyoresistant toheatf acitlcand mdemate)to high shear forces.

ot 188 L RERA FR Dl bond B

t he neteaminessto the dormulaiisel i s a non-genetically

di fi oduc an e od| n he.n i.tional .

o1 o 16001 °1 {1 Rt S0 S he oy BGOSR m8REd tapioca
f OL "”wrn%m? atwut 5%0) ﬂwgtatdmitrim.:tée?lb@.ﬁtm of theeetai tatories
ot her e odl nent ItLona or Qes
PSSRl Todkgh R et ttiig) (Rl AleR o I Cerfa & orre
embodeftiddinents of afer:ammnom-mbam@a&apamd §terch is the sole

nutrltlona formul ati on. nbodi ment s,
The. neiustiessand Stesiasr 4 themutdianaLlonghiagen gune.

18 0003§00038] S OMEcHERPEMBBHiFrieneS, tﬁé]ﬁuthﬂym%rﬁméﬂaﬂ b theof
the nutri t| onal 25 fornulation is between about 3 and

8. | ninyeAken isrpperiaraeric. imathgrembodimpnts, the nuly ‘B%ﬂ'
for MufgbiuRitionds RE4NEPE Th 8MOUHhér éBodimehtd, B Athiibrial

embodi ments, the pH of the nutritional formulation is
bet wefaimalalion isazes- ge@etupalfyy@@dfmm@rrod@%da.an@mt@,odlmﬁ@t the

pH of nﬁ'{?iﬁoﬂé’ltf{)hﬁulﬁ@ is 59 E"’FFéeonl'meSnutﬁfﬁ%??d?mﬁE‘ﬁHﬁ nfay

ecCl rre nt
201 ut ri adrdihqnaltvd:ef lemae-ateeorhn pﬁweabm!mdanms the matrgonal

s apistriitpn dbEs b Sontiat thedluniiRln (ilieRRBE bR fi¥bme
the embodinents|nd carageatanis pre_serﬂmmtheawtﬂnﬂQr(aﬁM}:lahnn In
certa Iq%ﬂ%)rg%hg&i]}r%htst, H'lee NutidShal I‘&fm%iatiﬁnn %s free of all gums.

recon$
[00039] [n some embodiments of the invention the pH of the nutriional

25 formulation is between about 3 and 8. In other embodiments, the pH of
| the nutritional formulation is between about 6 and 7. In particular
embodiments, the pH of the nutritional formulation is between about 5 and
6. In yet other embodiments, the pH of the nutritional formulation is
between about 4 and 5. In a specific embodiment, the pH of the nutritional
30 formulation is about 4.8. In other embodi.ments, the pH of the nutritional



nutritional formulation can be between about 3.0 and
4.0 centipoise (cps) 5 at 72F. In other enbodi nents,
the viscosity of the reconstituted nutritiona
formul ati on can be between about 3.2 and 3.6 cps at
72F. In yet other enbodi nents, the viscosity of the
reconstituted nutritional formulation can be about
3.4 cps at 72F. [00041] The nutritional fornmulation of

Concerbiaih §8adts 8, 1f ' ohet SpfcARR¥RPEHH &tne
f or mulratritional ferraulatioreisi about 8. sgzISI I1|8fe of the

nutrit ati o |sa . the
nut i OS¢ B Rtet eBRopiEnaits, (i Ecodty ! aiseostinel;

t he nyfutrition@fetmuibBstambe 6BtwdenEbout 3 St antid. U@:@hﬁﬁmse (cps)
00042] _Ln.sone enbodi nents of the invention,

econstti’2i-el other emahodimentsa therdsgeosity of the r@%?ﬁsﬁwi%d

| ess trﬂ%ﬂaoﬁﬁ%hndl@hd?@&rﬂ@é‘b@h@eﬁ'dbouf‘Btzré?QﬁS‘GS cbé‘ aP‘J’ﬁ“fF In
enmbodi nents, the reconstituted nutritional formnul ation

cont aiyetothesembadimentso die V‘Sfé?ﬁ*ﬁ‘llﬂﬁ thepreseastifutad nubiiienal
I'n stigbdn lcanS s dt-geconsti tut ed

nutrltlo@%mﬁornu l'at1on co ta| ns less than about 5
ppm nd®PGHdt eTie nutritional formulationxftive tnvealioreeasole adiguid

pm 2 . . ue
1% o ?@%ﬁ(}-g%ﬁ]&% %ﬁ rice B%feds 'oPpS\Jvdéro rlf‘l?# @{Bﬁgfﬂhﬁhﬁﬁon is a
enbodiindi thetshelfflecafrise nutitiodahamulatcorialat feastil8 atontrs. If

T o EndRiitey SRR g Boplh e st R e plibet

non pfartedationns af legsir24 mohths. r econstituted fornul ati on

depen t he amount, of. no rot |n nitro i n

C heCotodidn; 1 AT b EdimEh ofiRe Hhahfior 18 HRAEuleR:

15f OSAumpnacha*nanarmqmtaﬁ@ [Hss itimart ehmaun U0rppim atv&protein
formul ati on nbi nat of .t.hes

. A di ngl.; t .
f oer opiogaf it SEaL sinBSkients 352 etpnsitiRd rusitiBa o Bipgon
ar e epemamRISRthinh bbbt 2 PISmMoRSRBlein AOHEM. O still GRRit4] :
In an enbadlne nt, the invention can conprise a nethod

for bppiggnty dherpconsiiHiedgtitioneliformyating sopigig less than

pr ot epBoit™ Ik heRGRGeRT niftby &, gl'n%spartral‘ilﬁr &mbbdifhent, the
conprises feeding the nutritional fornulation of the

- 20 v enfaconstityted ufiitionalfogRulagien sentatns abgutddppm non protein

enbo dhi‘ﬁ%?éﬁ LrF Qﬁ)tﬁé}fe?ﬁﬁodﬁheﬁh 'tﬂéjrebénétﬁutﬁﬁ %@tnt@haﬁféﬁ'ﬁulation
treatnent. The terns "In need” can nean e

i nf an¢ordaing @ppdt 3.87 ppm narsrrotein Ni@@enopi ng an
I ntol HoRaSE qfisqb ben %ersﬁ;bd {REARE 181 £bLA FRONISotein

nitregen in the reconstituted formulation depends on the amount of non-
25 protein nitrogen in the OSA-modified tapioca starch as well as the amount
of OSA-tapioca starch present in the nutritional formuiation. Accordingly,
combinations of these two factors which results in a fotat ppm as recited
above are encompassed within the present invention.
[00044] [n an embodiment, the invention can comprise a method for
30 - treating an infant or child that has food protein intolerances or allergies.
The method comprises feeding the nutritional formulation of the invention
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at risk if there is a strong famly history of

allergy, or may be at risk due to 5 diet, disease,
trauma, or physical disorder. In sone enbodinents,
feeding the nutritional fornulation of the present
invention to an infant having multiple food protein

i ntol erances or allergies may prevent future
occurrences of allergic reactions. [00045] DHA and ARA

are | qng_chai ol yunsat ur at e att cid (0
(Lepuradye Wiart P Rt ropiect BPosiels. B fant gr ot s in need
anlt aidf $lieh treatnienthank ltérmsa'ﬂﬁn@dﬂ\dah méan thbethesinfantlor child is
chi l dren,

ARA are typicall obt t h
b baa itk for e VB P e iR e o lesy. Andvant orenid iy be
that ait¢isk ffaréne! |§afsﬁﬁng Wﬁéwrﬁfﬂaﬂé@ BR:‘havllfetatbi%k due to

supplenented into the diet.” In sone enbodi nent's of
Phe praigtediseass, &igtman of physiqal gispedesn 41 serae embediraents Sfeeding

cont aifg n%onélﬁommé At Pvehtth BTRSARINt having

i nvention, the nutritional ornul at1 on cont al ns
and Amulﬂlplemmprotmn infoleraneas pealergiesthay preyent futsire

t he ' [ ?ﬁé ranges from about 10:1 to
abou},\%f:g@%?ﬁ%tﬁ da?lr?g%r er g%&i ment of the present
i nvent[0@045]t hDHA and ARAzargdend chain pblyunsBuratadfalty agids
5.1 t
1§ om 4bGEEFAST AR SSE PRGNy shdifh (U S Rihe heaith
enbodiamdrigrowtieofiiafants areigiidreab ddA Znd ﬁ_tRA atmt_yplcallyzobtlamed
o0 o B A BB PR bbbl SR AR
t0 hEOL Iﬁmml.td I%-@éﬁ (;bwfev?:emm afd gﬁA mast M$wmmlnngghedinto the diet.
an at aci ds n_ot he
o - 247 e sedmen o e st pvasian; e TgHieng! Biytation
15f fatcbmaaﬁ DHA. In syt enﬁﬁwm@:ﬁtb@mﬂmmfesemmtémon the
invention, the | evel of Pé‘f’% en 0.60% and

0. 80%‘8%""105?&@”‘3\6‘%%" cwﬁalas -enbodi ment, the
| evel [0d048FA 1nSara&%bmrr%n?8P/ﬁaeﬁnvénﬁbhythawei@1t rhflo SOARA:DHA

errbodl ments of the invention,

suppl EFRGRSSEPM gbeuk HE1 1uabrut éﬂ% H“ Wtﬂ%@ﬁwiw of the
amunﬁar&‘enﬂﬂ@ehﬁb@ﬂm? Fﬁ%%ﬂ?éﬁ fr&h 408t Erﬁ%%but 1 5. Inyet

i nvention can be from abou

2Gwej ghanpther gmpodignemohe ratiprafges gnp@ou% oo ah%ﬂw 3. Inone
vve| ghgﬁoﬁﬁhiaﬁj?}hbfobgnm&gg%éa @%l‘ﬁé& tSl:Lut%h‘Ptd éaé:%%'zoﬂn another
per dayrttculaabamodmt@thqdevent@nometraﬂq lsmbcghe 1per
day. |[gbad?P!t N ceRERPahBEdnehtiSorii® Hikntich, th@Bvel of DHA is
between about 0.20% and 0.50% of fatty acids. In other embodiments of
25 the invention the level of DHA is about 0.35% of fatty acids. In yet other
embodiments of the invention, the level of ARA is between 0.60% and
0.80% of fatty acids. In a particular embodiment, the level of ARA is about
0.72% of fatty acids. In some embodiments of the invention, only DHA is
supplemented into the formulation.
30 [00048] The amount of DHA in an embodiment of the present invention
can be from about 3 mg per kg of body weight per day to about 150 mg
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about ‘15 ng per kg of body wei ght per day to about 60
nmg per kg of body 5 weight per day. [00049] The
anmount of ARA in an enbodi ment of the present

i nvention can be fromabout 5 ng per kg of body

wei ght per day to about 150 ng per kg of body wei ght
per day. In one enbodi nent of this invention, the
anount varies fron1about 10 ng per kg of body wei ght

oy, e oF BER wrigslpardl). Fioos bufhaginedtal T veBfion. the

about alﬁoum ifRomiedotf 6 ImyipfeM@ cghbdp Weidghr et Qa%&ﬁaﬁoﬁﬂ 00 mg

of body wei ght  per et anot
enbod.n%%s of brgy Weishhber da .'egnpﬂ@ﬁﬁa%lsevn% thgyamepiniig from

of bo f \,@#ﬂ f bod
wei gh%\b ngﬂﬂgiyg &ISk gﬁ%‘lgggg ebgﬁgﬁw a(i)l?ut Sb%g?faelbl@ﬁ o

futri w%@falpereawm ations for use in an errbodl rrent of
the p Hd?lﬂt SﬁQRﬂﬁn %g%mtﬁpﬁlgént%fﬂ}yﬂr%gent invention

kI|OC or| to abou
anot h&an énet:fmn ﬁbﬁlﬁt 5 migeper kgwd bodbwemperadase@ ghoyifn150 mg

about g Kt §alelnt et Bhe BHGHARl sp Wiehn, re

about abtouddvanigsifotmiabalit t®mglpewtkg @b body ve@hk pat day to about

4 or 28OS g%"”'?%#b%oéfmﬁ%#r“%% I a8l bRl e,

be fr amacinduaries frah BBOukthingtper kglmﬁ bbdyl@@lgmpéﬂﬁ)awmedbout 90
I n anot her enbqdi ment.., .t he arm r,i es om

L hoat P Ser R Sishs o 6 BVt Shofir pmbRbiniit, fi@ Bmount
anot h&anééfr&ﬁtﬁbd)utfzﬂh pérekgastiioay waighbiBr day teesbdut @mg per

about 20 /100. kcal about 50 ng/ 100 kcal. In a
parti & ggg@fﬁ?&tﬂhﬁ‘ﬂ ythe anount of ARA varies from

15about [c%bm/ 1966 kedlint 6F DY ndifioRHl iGhukivhs fbﬂ%a]an

The nutrit]onal fornul ation sug pl emented with o

il
cont aPAbegimentef fisprasentiayenien can bewmakatd mg/100
I nvenkjiaidie (P@lm%o%w@n%wwiéﬁﬁahdaﬁoﬁﬁwn%&ﬁmem the

known in the art For
of anapounfpfi RHAvarigg ffﬁm @RPUbﬁé%@! ﬁ@o k?ﬁléo ﬁlawﬁ ?ﬁ @66100 kcal.

for ”Uirﬁﬁét%oﬂﬁf"éh‘nt%% Jﬁétﬂhtheodn%lﬁt %F‘Bklh%"és‘?l‘dm ?B@%t 12

repl aced wt source o

20ARA afng/ TSgnkashtp 2o 6P @@f&@&&cﬂ’dnom in the art such
Iais fi gi {%Suﬁt%f AFA Iy nRGEbr4P i mulaRbAs 1Bk an
pi d; and"t he

embodiment of the present invention can be from about 4 mg/100 kcal to
about 100 mg/100 keal. In another embodiment, the amount of ARA
varies from about 10 mg/100 kcal to about 67 mg/100 kcal. In yet another

25 embodiment, the amount of ARA varies from about 20 mg/100 kcal to
about 50 mg/100 kcal. in a particular embodiment, the amount of ARA
varies from about 30 mg/100 kcal to about 40 mg/100 kcal.
[00052] The nutrifional formulation supplemented with oils containing
DHA and ARA for use in the present invention can be made using

30 standard techniques known in the art. For example, an equivalent amount
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5 The DHA and ARA can be in natural form provided
that the remai nder of the LCPUFA source does not
result in any substantial deleterious effect on the
infant. Alternatively, the DHA and ARA can be used in
refined form [00054] Sources of DHA and ARA naybe
single cell oils as taught in U S. Pat. Nos.
5,374,657, 5,550,156, and 5,397,591, the disclosures

of 10 |ch |ncor rated herein.b ference in .
Chei 1 obas Piluilch 5 GOUBBIY inSSHIa BahUAHT Rl BuEtop aueh as high
i nVenlesurﬁdﬁrelr Bil SAay Séﬁeﬁlé@éﬂ with W@aﬁ@l’-\hﬁpl I's. In

anot her enbodi ment of the invention, ARA is sourced

from E90A5BE cEne seyree of the ARAENGPHA caRbsANYSILESe KoM in

DHA apgh A8uéH 8s ASiIPHil, SRihid EANDIE 'e@@'y%li@lﬁi:&l BPhthhpidlénd the like.
00056] The LCPUFA source nay may contain
i cosapefitieaod ARAeanbe Ematural fprgo wmmahmrgmam@r of
LCPUFﬁ‘ue“E@IdU Fﬁ éoﬂ?cé JB’e%']‘[dt Q&Uitﬁﬂ '&‘J? sﬂﬁ?ﬁh@ﬂgﬁléf&n&}% effect on

EPA. For exanple, 1n certain e
nut r i thednfant.f Atenmiativélytbe EbtA ant ARSsean bansadipuefingd form.

T R Sl MRS RO 08

about USS.rRAt1N0s Ks, aT 4,65, 5,550] 156, astd 5,890,608 ¢rthe disclosures of

16 oo iRt HeR SRl herdinby rSferenda R tadt ehftebir 0

non- p[aA0S5h nintsoageemboditnents affthé @sentiom DA ISolcabfrom

coul d _be, added to a standard infa

Py dr oF DB b e o A paTmenh o hestvertofAfAfs seurced
i nf anfrofmaingie dell 8ils O pairiSuRremibddimbn{sPbotl BHAand ARA are
hydrol(%/zed ﬁ_o%* rote n.infant fornula, any

nut ri ¥¢Y P I8CPHRSi ch requires additional

15vi SCORIODSE] O THRICPUFAI sbhﬂi%ﬂhafr @F ﬁ‘lé'yéﬁdt @Bnt‘éﬁi éiBosapentaenouc

requi res a_stronger enmul

OSA- ndeld (EBQ) -t E‘pﬁ%‘&%e@f’%'m?r#‘a\?h% bcﬁ’ Ur'lz&wuiﬁddf‘ éh*h invention
ni t r ogaifg HRYr r@:fEF'WSFOF Qf’d?né!@olﬁtcegtaﬂﬁe/ﬁwﬁgdih%npﬁthe

added to Enfam Enfam1 (r) Premature Fornul a,

Enf anmwt(lthnamrmtlﬁat@ns coateirbleps #1an aboutig megfil ga keahEPA; in
P |
1 om g e TPSHE oS o i i IO RHGACD KR EPA) Rt

20y, s. Aembomﬁv@ntSAsmnfab@dt{Saimla)@%kcml%l%randamsmgwner

non- p of | ess than about 0.05%

coul déﬁﬁé%ﬁﬁgga%%ﬁﬂg%é%&%us infant, children and

adul t[08087] t itocettain@numdinsnts, the OSA-modified tapioca starch
having a non-protein nitrogen content of less than about 0.05% could be

added to a standard infant formula, a h_ydrolyzed protein infant formula, a

25 - lactose-free infant fo'rmula, a soy protein infant formula, a hydrolyzed soy

30

protein infant formula, any nutritional formulation which requires additional
viscosity, or any nutritional formulation which requires a stronger emulsion.
For example, the OSA-modified tapioca starch having a non-protein
nitrogen content of less than about 0.05% could be added to Enfamil®,
Enfamil® Premature Formula, Enfamil® with Iron, Lactofree®,
Nutramigen®, Pregestimil®, Lipil® or ProSobee® (available from Mead

12



5 [00058] The follow ng exanpl es descri be various
enbodi nents of the present invention. O her

enbodi ments within the scope of the clains herein
wi Il be apparent to one skilled in the art from

consi deration of the specification or practice of the
i nvention as disclosed herein. It is intended that
the specification, together with the exanples,

cons! isSond ndfl 5B 5l The Bi%“%@feeftaama

whi ch ét@ichmtnaea RorRpiRten nat}dgehfmnmwegs thad about 0.05%
per cent a are 8|ven on a melght basi s un] ess

ot her & ?fﬁalbea%i gd teyanasisdntant, shikgen aﬁﬁ.@ﬂ@ﬂ%’r’aal
i Il ustgrgli@gs.one embodi ment of a nutritional 15
fornmulation of the present invention. Table

511 ustlPAeEs] ¢ Haeuf%ww exargplep deserihe vatios earhs»gmmﬁpf the
of t heyrBE&GHHenBONIOkRS mﬂord%ﬁﬁ]e%mﬁv@ﬁ' &@@bf thaGaims

their "amounts 1 n grans ogr ans
expr edwseinyél ba @ppargnt tﬁmna skiltaskin the, pﬂlfr@mamnsrmatmmféhe

L "R AR SRRy Mo

Base, thgt tbe sp@@ﬁcaﬂonﬁo@ythep witbithel exarkpleg Sbel &dnsidesied to be

L b S 38 1 B g

deic bSLthé iclaives wBidh, folkaw theB@@antples.i imthBlexapmipbaseall percentages

Di basi_c 1 600 fassi um CI rate 33 Single
Cel't Aoty dppveiohtBASS s atiBive iboded oc o
Starch, kg 5.000 Calcium OHWBLENg O 330 Sodi um

8h|t gf‘f[ﬁgﬂaﬁgdﬁ;%tﬁgggn%% |||Iustfatgs %r7le em odl ento t51611181.1 itilfl)g]d
15 formulation of the present invention. Table 1 illustrates the ingredients
present in an embodiment of the present powdered nutritional supplement
and their amounts in grams {g) or kilograms (kg), expressed per 100 kg
nutritional supplement.

20 Table 1: Ingredient Information and Concentrations (Per 100 kg)
Ingredient, Unit Per 100 kg
Amino Acid Powder Base, kg 64.992
‘Corn Syrup Solids, kg 29.169
Fat Blend, Bulk, kg 25.926
Palm Olein Qi kg . 11.667
~ Soybean Oil, kg ' 5.185
Coconut Oll, kg ' 5.185
High Oleic Sunflower Oil, kg 3.889
Calcium Phosphate Dibasic, kg 1.600
Potassium Citrate, kg ' 0.333
Single Cell ARA and DHA, kg 0.724
OSA-modified Tapioca Starch, kg 5.000
Calcium Citrate, kg 0.330
Sodium Citrate Dihydrate Granular, 0.273
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Choline Chloride, kg 0.196 Magnesi um Oxi de, Light, kg
0.091 Calcium Hydroxide, kg 0.147 L-Carnitine, ¢
14.398 Sodium | odide, 0.095 Com Syrup Solids, kg
14.540 Essential Amno Acid Prem x, kg 9.8

L-Leuci ne, kg 1.736 Lysine Hydrochloride, kg 1.408
L-Valine, kg 1.068 L-Isoleucine, kg 0.956 Corn Syrup
Solids, kg 0.890 L-Threonine, kg O 864 L- Tyr05|ne

kg o 7RR L Dhan | gl gni Re- !\g O L H: St: dl Re; '\U

0 371.K9. Oysti kg0, 371 LT o han, kg—0. 337

L- Met rPQtaﬁSMﬂ rﬁieaii@ Non-Essehtial Am nn iggl

Pr enipChaling Chiglide. kg artic Aci d, kg 2 822 10. 196 | ne,

kg 1.]4d=gnesium &ixideeLighl kg 375 rn Syrup SA99E kg

1. 249 Calgiwaddytiroxid& kg amat e, kg 0.967 L- Serd. i kg

0. 863 L-Cawitmengne, kg 0.745 dye¢ine, kg 0.32898Dry

Vi t arfiSodRme todide, lgg 0. 403 Ascorbic Acid, 14M.03R

| nosi|tiGdm SYrupbSdlids, kg 14.540
Essential Amino Acid Premix, kg 9.8
L-Leucine, kg 1.736
Lysine Hydrochloride, kg 1.408
L-Valine, kg 1.068
L-isoleucine, kg 0.956
Corn Syrup Solids, kg 0.890
L-Threonine, kg 0.864
L-Tyrosine, kg 0.765
L-Phenylalanine, kg 0.708
L-Histidine, kg 0.371
L-Cystine, kg 0.371
L-Tryptophan, kg __0.337
L-Methionine, kg 0.326
Non-Essential Amino Acid Premix, 9.8
kg
L-Aspartic Acid, kg 2.822
L-Proline, kg 1.406
L-Alanine, kg 1.375
Corn Syrup Solids, kg 1.249
Monosodium Glutamate, kg 0.967
L-Serine, kg 0.865
L-Arginine, kg 0.745
Glycine, kg _ 0.371
Dry Vitamin Premix, kg 0.403
Ascorbic Acid, g 149.352
[nositol, g 99.541

| Corn Syrup Solids, Low Sodium, _ 62.377

DE 24, g
Taurine, g 35,343
Tocopheryl Acetate, Dry, g 25.792
Vitamin A Beadlets, g ' 7.967
Niacinamide, g ' ' 65.416
Vitamin K1, Dry 1%, g 5.078
Calcium Pantothenate, g 3.982
Vitamin B12, 0.1% in starch, g 2.337
Biotin Trituration 1%, g 2.176
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Corn Syrup Solids, Low Sodium 62.377 DE 24, Taurine,
35.343 Toco he | Acetate, Dry, 25.792 Vitamn A
Beadl ets, 7.967 N acinanmde, g 6.416 Vitamn K1, Dry
1% 5.078 Cal cium Pantothenate, g 3.982 Vitam n Bl2,
0.1 %in starch, g 2.337 Biotin Trituration 1 %
2.176 14 Vitam n D3 Powder, 0.850 Thi am ne

Hydrochl ori de, 0.633 Riboflavin, 0.580 Pyridoxine
Hydr ochloride,—0.455.. Fglic Acid, .0.121

Tr acsamtﬁﬁﬁ&m;ﬁ@ﬂ’%rngr al Premx O 235 far AW83h Acid

For myiTAiamige thyidroabloride. 8 Sol i ds, {g 218.818 06%%
Sul f aRibofidyiteldydr at e, 14. 126 Sodli um Sel eni t&5807. 050

Cupr i| CySdoxine élydrohtbeide, @ 0. 035 | CuSO45H20 M4fifanese

Sul f afFelic Moidogydrate, 1.692 Irop Triturati dx2kg

0. 230 Trae/Uittatrage MinerdEPremiix. 238 Ferrous 3@3mt e,
46. 00 forramind iAcid\Fonula, kg2 [ 00060] Table 2

i 11 u$ Oomh 8§rdgSoli@NgeENt rat i on of [ rel evant cogmprgent S

in (P BHiFS MBRdhyHRIEE AT1 0N T EXanpl € 14135 Tabl e

2. CoRBEnR Gelehfte gl T ar ons 7.050
Cupric Sulfate, Powder, g 0.035
(CuS045H20)

Manganese Sulfate, Monohydrate, 1.692
g

fron Trituration, kg 0.230
Corn Syrup Solids, g 178.238
Ferrous Sulfate, g 46.00
Ascorbic Acid, g 5.762

[00060] Table 2 illustrates the concentration of relevant components in
the nutritional formulation of Example 1.
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Conmponent, Unit Per 100 g Per 100 nL Powder Protein
Equi valent, g 14.34 1.95 Lipid, 26.67 3.63

Car bohydrate, 53.82 7.32 Ash, g 2.78 0.38 Misture,
2.39 Calories, kcal 510 69.3 [00061] The caloric

di stribution of the nutritional formulation of Exanple
51 is depicted in Table 3. Table 3: Caloric

Di stribution Conponent Caloric Percentages Protein
Equi val ent 11.12% Lipjd, 4Z. 36% rbohydrate 41.52%
EXAVPLE 3. 10| 00063 Bl COTRRNEDt GARFEntANBE anot her
emodmmmwm
present ¢oRPeNeBh Unibp| £ 4Per 102 8r atlesPeREO Oy i ¢nt s
present in an enhodi nen anQ‘Hﬂerprp ent _nutritiopal
suppl n Eadivaleat. 9 appunt™-3kpredsed peB5100
Cal orlildgid, gabl e 4: Nutr|ent 2608F 104 Cal &3.6&s ( Nor nal
Di | ut|iCarpoligiréte, gz) Prptei r3.82 2. 8 {Fat, %G35. 3
Li noli{eAsh,gcid, ng 1040 | DHA 2ii§ 17 |[ARA 384
, Car jdViyigtueé,eg g 10.3 [watep39g 133 Vitamn A |IU
300 |Xtaiories, kcal 510 69.3

[00061] The caloric distribution of the nutritional formulation of Example
5 1 is depicted in Table 3.
Table 3: Caloric Distribution

Component Caloric Percentages
Protein Equivalent 11.12%
Lipid 47.36%
Carbohydrate 41.52%
EXAMPLE 2
10 [00062] This example iliustrates another embodiment of a nutritional

formulation of the present invention. Table 4 illustrates the nutrients
present in an embodiment of the present nutritional supplement and their
amounts expressed per 100 Calories.

Table 4; Nutrients

2 ' Per 100 Calories
(NormalDilution) | (sfioz)
gProtein, g C 2.8
Fat. g 5.3
' Linoleic acid, mg 1040
: DHA, mg 17

ARA, mg ' 34
Carbohydrate, g 10.3
Water, g | 133
Vitamin A, [U - 300

16



Vitamin D, TU50 Vitamn E 1U2 ;Vitamn K pg 8
Thiamn (Vitamn Bl), pg 80 Riboflavin (Vitamn 132),
pg 90 Vitamn B6, pg 60 :Vitamn Bl12, pg 0.3

Ni acin, pg 1000 Folic acid (folacin), pg 16
Pant ot henic acid, pg 500 .Biotin, pg 3 Vitamn C
(ascorbic acid), ng 12 Choline, ng 24 Inositol, ng
17 (Camti ne, rrg2 .Taurine, ng 6 Calcium rrg94

nnactum nn 1.1 o o W o' o 8

Phosp D
 Zi nchiiﬁ'g"rlD nganese pg 25 Copper] p9 7%0 Iod| ne,
A 23 R S ] LA T
(he MUK Hansi (y. per 20 Gl oriealiL oz Bof
rel evaman@.ﬁwmmtm)l pgthe nutritional formgpation pf
gRtboﬂa\nn (Vitamin B2), ug trrent—Pensty 90
Vitamin B6, pg 60
Vitamin B12, g 0.3
‘Niacin, pg 1000
{Folic acid (folacin), ug 16
fPantothenic acid, pg 500
Biotin, g 3
Vitamin C (ascorbic acid), mg 7 12
.Qholine, mg 24
Inositol, mg _ 17
_Carnitine, mg 2
Taurine, mg 6
Calcium, mg 94
; Phosphorus, mg ' 82
éMagnesiUm, mg 11
f!ron, mg 1.8
Zinc, mg 1
Manganese.ug 25
fCopper, HY : 75
lodine, ug 15
(Selenium, pg 2.8
ESodium, mg 47
Potassiimmg | 110
:Chioride, mg 86

[00063] Table 5 illustrates the nutrient density, per 20 Calories/fl 0z, of
relevant components in the nutritional formulation of Example 2.
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20 Calorieslfl o0z Protein (%Calories) 11 -Fat %
Calories 47 Carbohydrate (% Cal ories) 42 Potenti al
Renal Solute Load (mOsni 100 25 ; Calories) Potenti al
Renal Solute Load (nmOsni 100 nmL)t 16.8 "GCsnolality
(mosm kg water) 320 (liquid) 300 (Powder) OGsnolarity
(mOsm L) 290 (Liquid) 270 Powder EXAMPLE 3 5 [00064]
This exanple illustrates another enbodi nent of a
nutritional fornulation of the present invention.
Tabl e at the nutrients present in an
errboleBr?u?:lﬂ 15'0@ ? e 1 gquid nutritional

suppl enent..and thpl r_.amunts pxprpqqu ner..100
Calories. Table 6: Nutrients 10 Per 1002T&aloriesifl
Table: 6: Nutrients 20 20 24 Cal ories/ iCal orp&s/
Cal or jPestein (% Catoriek) oz fl1 oz (Normal Dij uti om} Powger
Ready F&e(% Reaéhies) 0 (o Ready- UseTo (5 il 0z)415 Tl Joz)

(4. 2 Qarbbhydrdte @ Caloriés)2- 8 2.8 2.8 “Fal," § 236 5.1

5.6 BHUEETS -~ 19 a3~ Pn 040 DA77 17
ARA, E@Tﬁggﬁe@ﬂ SYueoRd MOS0 ™ 15 10,2510, 2
Potential Renal Solute Load (mOsm/A00 mL)t | _ 16.8
: . ' 320 (Liquid)
Osmolality (mOsm/kg water) 300 (Powder)
. 290 (Liquid)
g(Jsmo!anty {mOsm/L) 270 ( Powder )
EXAMPLE 3
5 [00064] This example illustrates another embodiment of a nutritional

formulation of the present invention. Table 6 illustrates the nutrients

present in an embodiment of the present liquid nutritional supplement and

their amounts expressed per 100 Calories.

Table 6: Nutrients
10

:Per 1 00_ Calories
Table 6: Nutrients 20 Calggiesl Calg:iesl
Ca:locr,izesl fl oz floz
(Normal Dilution) Powder ReaSs";T"" Re?ge“m-
| - (5fi02) | 5h0z) | 42fl02)
Protein, g 28 2.8 28
Fat, g . 5.6 5.6 5.6
Linoleic acid, mg 1040 1040 1040
DHA, mg 17 17 17
ARA, mg 34 34 34
Carbohydrate, g - 10.2 10.2 10.2
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18 Water, g 134 133 108 Vitamin A 1U 380 380 380
Vitamin D, 1U50 50 50 Vitamin E, 1U4 4 4 Vitamn
K, pg 12 12 12 Thiamn (Vitamn Bl), pg 80 80 80

Ri boflavin (Vitamn 132), 90 90 90 N9 Vitam n B6, pg
60 60 60 Vitamin B12, pg 0.3 0.3 0.3 N acin, jig
1000 1000 1000 Folic acid (folacin), pg 16 16 16
Pantothenlc acid, pg 500 500 500 B|ot|n pg 333

\2/4“51 Wﬁl% i tol. u;rrE (i“7“ 17’ 1734 Carn|t|1“ ¥ To 21885 ] >
Taur i [WtamirpAGIL6 6 1Cal gi ungsdrg 94 | 3801 9Z 380
TN TR M ol A Ty o At
CoppegVitamingE,AlL- 75 75 |l odide, gg 15415 ]5 "kl enijum
jig ‘Yﬁalﬁfﬂq 2y Sodiumj ng 44/ 44 47 42Potgssiyp N
L0 i (Vitamin B1), 1g 80 80 80
Riboflavin (Vitamin B2), 90 90 50
Mg
Vitamin B6, g 60 60 60
Vitamin B12, pg 0.3 0.3 0.3
Niacin, pg 1000 1000 1000
Folic acid (folacin), ug 16 16 16
Pantothenic acid, ug 500 500 500
Biotin, g 3 3 '3
\{;i;amin C (ascorbic acid), 12 12 12
Choline, mg 24 24 24
Inositol, mg 17 17 17
Carnitine, mg - 2 2 2
Taurine, mg 6 . 6 6
Calcium, mg 94 94 94
Phosphorus, mg 52 52 52
Magnesium,mg ¢ 11 | 11 11
Iron, mg 1.8 1.8 1.8
Zinc, mg 1 o1 1
Manganese, Ug 25 25 25
~|Copper, ig _ AT e
lodine, yg - 15 15 15
Selenium, ug 2.8 2.8 2.8
Sodium, mg 47 47 47
Potassium, mg 110 110 110
Chloride, mg 86 86 86

[00065] Table 7 illustrates the nutrient density of relevant components in
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Chl or
nutri
nutri
Nutri

ide, ng 86 86 86 [00065] Table 7 illustrates the
ent density of relevant conponents in 19 the
tional formulation of Exanple 3. Table 7:

ent Facts :Nutrient 20 Calories/fl 20 Calories/fl

24 Calories/fl ]Density oz (Powder) oz (Liquid) oz
(Liquid) Protein 11 11 11 Calories) !'Fat (%

Cal or

ies) 47 47 47 Carbohydrate 42 42 42 9% Cal ori es)

Pot en ena (mGOsrn/ 100
' Cal 0 ee'H’}t'E‘ 013L foRiRhlibn BERERPBISS, 2°L oot 1615 168 20
"(mosnf 100 .nL)1 GOsmolality (mOsnikg 290 290 340

wat er

TabkO: a{ﬁtﬁ;nﬂsﬂctEGO 300 s(nOsn’L) EXAMPLE 4 5

[00066] Thi s exanpl e illustrates a nethod ~ ng

the Iy gé.twa' CRIbAREATT 37 ChldFi i’ﬁ?“ 24 Callorigdit
bl ggdnan ity P10 9T82edden Nl i A

creat;

pot as
chl or
carni

10

19

j1“"$ base ,'x. Mdri ous| ninetals, buch a$

sodium—gi-ftrat notl.hAc.clain
™t et ~

Ea(% Ealorie Chl LT dp cal.cidim ;;d A:nu dﬂw

0

Cartohydmte odi um igdi de were jhen i htermigged with
wat er(%aCabmies) and_added t o the

‘Potential Renal

Solute Load
{mOsm/100
‘Calories)t

25 25 25

Solute Load

(mOsm/kg 290 290 340

Potential Renal

(mOsm/100 16.8 16.8 20

mL)1
Osmoilality

water)

{mOsm/L)

Osmolarity 260 260 | 300

EXAMPLE 4
[00066] This example illustrates a method for making the nutritional
formutation of the invention. The fat blend and lipid oils were intermixed at
55°C. This fat blend mixture was then intermixed with water at 60°C,
creating a base mix. Various minerals, such as potassium citrate, sodium
citrate, potassium chioride, choline chloride, calcium hydroxide, carnitine,

'sodium iodide were then intermixed with water at 60°C and added fo the

base mix. Calcium phosphate dibasic, calcium citrate and magnesium
oxide were added to the base mix. Tapioca starch and corn syrup solids
were added to the base mix.

[00067] The base mix was then subject to direct steam injection for
about 25 seconds. The mixture was then flash cooled to 65°C and
homogenized aﬁd stored. Afterward, the mixture was filtered through a 1
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base m x. Cal ci um phosphate di basic, calciumcitrate
and nmagnesi um oxi de were added to the base m x.

Tapi oca starch and corn syrup solids were added to
the base m x. [00067] The base m x was then subject to
direct steaminjection for 15 about 25 seconds. The
m xture was then flash cooled to 65C and honogeni zed
and st or ed. Aﬁtermard the mxture was filtered

e REBRUE  theBleres el s bien fraiea WFB0TC Bl B8 sorey

powdedried ke pRavde & poadien The sbwder leach& amlstufe cdnbent of a%)ut
screen

to 3% 0 r was then coo

scr ee@ﬁpc’a?fg ﬁ'@l@@‘@@ Wﬁ%h%cqggeqyas&geerg Hb%g]“m séreen,
Var i alghamhacrayealiMtod0 k g? manuf act uri ng processes are
known t@%o?égvvll be rd;a Il ﬁwe parent to those skill

§n t h&00468] |van%ﬁ°ﬁétomwaﬁ PABYTAEIHENG RIRGESPHAIS hown

Li it eglof @tll%@’reﬂéiw éﬁb&r@ﬁt 0 bRssesskillell iMBRUARCIt# Rot intended
EXAMPLE 5 [00069] “Thi's exanplelllustratesthe

det er thatdhe tiveation b@hr@m fo-anyr partieul %r precess Rfmanufagtire.
fornul ation of the present ERugfpigPg- Accel erated
condi tions (higher tenpera‘t‘UT’"e—_de hum dity) were

used {@O069hf oTlmatexamaie iustratescthe determunation aféhe phelf-life of a

ff
€ R AP, A aBlHons
vver e Oniginer teohperadurep ank dgeddityJavere asedviarénfotrpaiinhahpurposes

weeks [ TRIBroR s Bteds oY SvatE} foflae chrichs b Soduct

5 ?% RiSanfples tftthe hm?g?l ggrnpﬂs h?tlmdofcﬁxarmme slt\mm prgprared and

cond PRoRgecr RandhiF 1ate tofdd AR5 E3% Apli 3% eiflve pumpigy
15;\16; gl {RENfor qw% ﬁfﬁé?‘i thayggdtmtem ASHM aempera{t@ﬁqm]t 28Cland

ot BB Tasihe g ParbAL Gt TS Ssegegeriog

shel fsimlfl@te@fshl’:ﬁpldg@ﬂﬂ ha%llﬁ@ebhkﬁtimﬂj Thid'samples were stored for
reconstituted liquid nutriti on?[g fornmul ati on was

det er AftHaant 'E‘Foa'%\ﬂér ethegpigyipwed for qualitassyrance, g

mont hfooo?bfb' Al Et‘ébﬁlﬁﬁ%ﬁlﬁs Weeacﬂ:éptaﬁtﬁj A% ﬁ@bﬁ&éaﬁhﬁm\bnal
hysi cal, CThem cal, "and anol ep roperties

26l | Emulation rvgasmﬁmm@md i Shaibith ol 3t legst 24@@nths and
limt §1 B8 ﬁunfgﬁ ﬁﬁu:%ﬁ&lﬁﬁai fgﬁnﬂi‘aﬁéﬁ@as YeERRIREY 8 have a
physi c eva uati o I ncl udes m ni mum or no

shelf-life of at least 18 months. Stability results were defined as
satisfactory physical, chemical, and organoleptic properties as well as
having nutrient levels within established limits. The samples met the

25 minimal acceptable physical evaluation, which includes minimumorno

geilation, sedimentation, fat serum, and grain presence in the product.
There were no coagulations of the liquid or fat aggregations observed in
the product. There were minimal or no changes in color and sensory
attributes during the shelf life. Light and heat sensitive vitamins were at or

30 above label claims during the shelf-life. Accordingly, the stability results

were acceptable for the period specified.
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gel lation, sedinmentation, fat serum and grain
presence in the product. There were no coagul ati ons
of the liquid or fat aggregations observed in the
product. There were mnimal or no changes in col or and
sensory attributes during the shelf life. Light and
heat sensitive vitamns were at or 30 above | abe
claims during the shelf-life. Accordingly, the

stabil | esylts. were able for.the per.i od.
speci APEET1151 AllgBleraticeReited EFbiceatonian indhivd pgnout
speci fsm&hgf) Nall f!t>a”i.5é|r$1 q:Juamct;auon q&ﬁte?tlsl [?ﬁtéﬁttamm?ﬁﬂds
papers, publicat]ons, patents atent ap at | ons,
pr eserra3qnafions; texiss reposisomanus %{?— %Wkﬁﬂﬁﬁe&?t

books, C?o'sﬁﬁﬁ Ttﬁ]mai@?ﬁéléé‘ Q}%noﬂi@&l&n&ﬁd ﬂ‘\%ﬂiké' 8% hereby incorporated
cals, "and t e, are hereby |ncorporat

erio ed 5
gy r efmrref%@wntp thm W@ééﬁlqﬂ indbeippntirpties i the extent that they

anyt hiogg et cofteade IR cONBsIBNERLS G scussi on of
t he r {0QG7E2jceIhadiscussion of theaatesenoes hersin isintengeddnersly to
”‘e a%g;ﬁ{r{»%rf’z[éﬁhg‘%&?e#iéfné Bakb bg @f@&pé&daﬁhoné‘gﬂhfﬁdhﬂs

érence ¢ rior
Appl i ceadesthabary neéerehee conglitute® ptior arhaADIdf@atst feserve the right

1§ 500755 EoslehaR 3 prapad i belfinthorlih be GReqinces

I nvent[0@0v3javalthaeyh prefesex émlnbdmemg of ez infventidrehave, been
devi ce nd, net hods,_ such scriptipn s  for e
'V Lo SRae (g SiscRs. R Bes D Pelribgs. Sien desgaption s
of dde$@'r |iltg§1naﬁ0e plioBes ohllyagh@fwdr'dﬂh&@d amwolds dfsletscnmen
under st.pod t hat  c es, and ,vari ati.ons,1

by B BO e A TS it 14 6,86 B rated st oEoes and variations
18lepar tdydhd ﬁ@abtblqumrrdramafy $KEINIRO AR vitthouh BefdrBSg fbm the
i nvention, which'is set forth in the foIIowHE%bWthe

cl ai mePiInt Ar fiedicops of they Pf§§@ﬂl"&"%‘8°'ﬂrﬁﬂ@?§f%§ﬁi

as peC‘f&Ioné 88ims/ Ahi AAdftioR TP SHHITE BeUNABIsIEWY that aspects of the
i nterchanged both in whole or in part. WHAT |I'S

22
CLAI Megyigus embodimets ingy éﬁantefc@am%bwann e Piinmgta
lipid source, a carbohydrate source, a protein
equi val ent source, and an enul sifying agent
conprising OSA-nodified tapioca starch which contains
| ess than about 0.05% non-protein nitrogen. 2. The
nutritional formulation according to claim1, wherein
t he
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nutritional formulation is protein-free. 3. The
nutritional fornulation according to claim11, wherein
the protein equivalent source is amno acids. 4. The
nutritional formulation according to claim1, wherein
the protein equivalent source is hydrolyzed protein.
5. The nutritional fornulation according to claim4,
wher e WWHARHS GAIMEDNS:s partial ly hydrol yzed. 6. The
nutritional formulation according to claim4, wherein
the protein is extensively hydrolyzed. 7. The

nut riti onall. f or Aulusritional facoolatiom gomprisingaripit sonines; @ n

or oup e Ry B ol S bragHsRGivaRnl §aiEs cihd 4P ElghBfing
b pmanpngcomtsans s
equi vé‘B@Htté]Qg%‘r Pré?g?‘ﬂt"g?tgeﬂr otein. 9. The P

nutritionap, foryne atirigonasseiulativn dceording B daim\Naiieirain the
the OSA-nodified th}s)l oca starch contai ns | ess t han

about Notrtieng) fagnulatien isipotedi-8®gen. 10. The

nutritional foryi AbirfBna%Seidittn dcRofdiy chlaln'V\'hQﬁi%rBln the
the OSA-nodified tapioca starch contains |ess

about PIRBINEAUIGIENS Soticcers aming 3ddh. 11. The

nutritional forfpd ﬁ&hﬂ&né}?&%ﬂtﬁ& dcRofdiny (9 o ;M%?érém the
the OSA-nodified tapioca star i's roteln ree.

The n@tateiniasyivalgnd saulcgtis bv\drab@@d arqtgmt o claimi,

wherein A- [ %ﬁ! r

emul si fyi % agﬁﬂt‘EI h%t&%f nu r| |ao%%g Qtoﬁbecl g\lt@g\rr]herem the
accor gratgintis paitallyrhygdgrolsed.ei n the 23 OSA-nodified

tapi oca starch i 1 . .
formul ati oﬁ acct'?edb%ﬁ‘%a} éﬁ;rﬁ?ur!ﬁ-%ﬁ d\%#é{déﬁdn&?ﬁ%m 4, wherein the
nut r i prodeialis émennkra!ylhydrdiﬁeklypoal | ergenic. 15. The

nutrition for Iatl or to_claim er.ei
The o orr: ho Th Sltfithd iS4 e il Bl caimel §in the
about prbtéin dzqﬁlvalbﬁwt sEFlhlee ﬁmtéle(tted fram thergrodipitomsisting of soy

accordln to claim1, ? t he
rotein, egg prote:n whey pro ein and casein protein.

8. The nutritional formulation according to claim 1, wherein the
protein equivalent source is intact protein.

9. The nutritional formulation according to claim 1, wherein the
OSA-modified tapioca starch contains less than about 0.045% non-protein
nitrogen.

10.  The nutritional formqlation according to claim 1, wherein the
OSA-modified tapioca starch contains less than about 0.040% non-protein-
nitrogen. |

11.  The nutritional formulation according to claim 1, wherein the
OSA-medified tapioca starch is protein-free.

12.  The nutritional formulation according to claim 1, wherein
OSA-modified tapioca starch is the sole emulsifying agent.

13.  The nutritional formulation according to claim 1, wherein the

23



| evel of OSA-nodified tapioca starch in the
nutritional fornulation conprises between about 2%
and 15% of the fornula. 17. The nutriti onal

formul ati on according to claim1, wherein the |evel
of OSA-nodified tapioca starch in the nutritional

formul ati on conprises about 5% of the fornula. 18.
The n@$Amastifiad tepieaa starehvis iBl@sbr ding to claim 17,

wherein they Osm@ﬁém fibiesl f6raRiiich édcafcﬁﬁg AR Mﬁérem the

4% of the total oric content. ~ The nutri tional
'forrruImltﬂt@nabfomldilmistpr@alﬁfﬁﬁmc V\herel n the form of

the nutritignal Tﬁ#’ﬁmﬁh%ﬁél ?&rﬁ%ﬁ)‘ﬁl ic%gp&ilné {ootgé 1‘3 ‘gﬁé}gﬁ\ the

consi sting of
f or nulpht ofthe nBﬁltloﬁaiéomuulahan i hetwéarr abdud ¥ andg &c cor d| ng

to claim 1 dd| S

21. “he muipi i D ravtsal TR bsP e da 1, ygin the
wher eilevel b£OSAanodifiedfapidda stanchiin tesnuritiogiab formiulation
organisns.. 22. The nutritjonal, f.oroul ation according

o C SPiPeass hetupen Aboit 2l At 196 sh e Thklar ac  on
cgrrprl ses BRA Ime?lﬁutﬁtmllforﬁfulétronmoa}m?ﬁgﬁclaim 1 Gtvhe:\zrgin the
about er cal nutr nal for ati 23
The. nifel of GsBmodier fepiacars archan B pyiEone torvmy

wher eicBmphiB&s Abtut 54 @mbf@‘),ﬂm@l ation conprises DHA | n

an am)unt of from about ng to about 75

kcal nutri @Bonalhg @t,ltﬁmqﬁl farpiulation apgerding mrgqnghg wherem the
f or MUCSHA RiadfieatloestaRrdotiniBLtés aWHRé fotalldiforic content.

nutritional formilation corrprl ses DHA in an anount of

from about 195 Thp ndritenalforgulatign@seordim tecdaim 1, wherein the
nutri Férﬂ*l“@# thi ﬂ[lﬁ‘?tléﬁ‘éi f@ﬁ‘nulgtﬁ)n igf Ie@ﬁa‘g{ #rdrh ‘ﬂ‘ﬂf‘%;roup consisting of a

formul ati on accor Ing to alm tio
conpr ligiidga powderransl dreathttoasd farmnudalicre of ARA 26.

The nutrit g@nal THe r'ivHHﬁcﬂ‘H# ﬂﬁﬁ%&ﬁ%ﬁ‘%ﬂ&dﬁ% & él’%am ?Q?ﬁhn%ally

wher ei n 't he Source rrses =sin
or ganicemprisifg a sbecemaftDHAI onal for mul ati on accordl ng

Eg”glr ?isg] 5?1”9 Ceellﬁgtbor%?goiﬁ‘lﬁfaﬁ@ﬁ a%g%%ﬂ{#}e nut ?ﬂf| ona [§in the

f or nubadrice of %momuinptgescsircglacaﬂéiﬁorgameml nthe ratio
gL oﬁ‘f\)A 15)H'iié : ”l]r?e rqtlilttn |onaI rmulét%nrrauclc%Hlontor 888%° 50 wiein
the nutritional formulation comprises DHA in an amount of from about 2
mg to about 100 mg per 100 kcal nutritional formulation.
23.  The nutritional formulation according to claim 20, wherein
the nutritional formulation comprises DHA in an amount of from about 5
mg-to about 75 mg per 100 keal nutritional formulation.
24.  The nutritional formulation according to ciaim 20, wherein
the nutritional formulation comprises DHA in an amount of from about 15
mg to about 60 mg per 100 kcal nutritional formulation.
25. The nutritional formulation according to claim 1 additionally
comprising a source of DHA and a source of ARA.

26.  The nutritional formulation according to claim 25, wherein
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to about 1:10. 29. The nutritional fornulation
according to claim?25, wherein the ratio of ARA: DHA
in the nutritional fornulation ranges from about 2:1
to about 1:3. 30. The nutritional fornulation
according to claim?25, wherein the ratio of ARA: DHA

in the nutriti |l formulatjon i bout (1: 2. 31. The
nut 1 EO3RHTR BF AGASOMIITSES sioBle- ¢l STaRnEMS 25, wher ei n
the nutritppnal Tﬁ@hmﬁuahalqamwamm §&§)r to Blaith 28" WhéYein
of from about 4 to about 100 ng p 00 kcal

nutri thwm%@frhﬂﬂaﬂ%an@émwnﬂﬁer ﬁ"i.'gl%-ﬁalleci organisms.
formul ati ogg aCC‘?ﬁ? nFitibRaIGo@hThtich a%‘?&ﬁg fo clal?§ 25, whefzrein

nutritional formulation conprises I N~ an anount

f r om thsoiatio pHARAYDHA 1ammmutetrormj fqrg‘rulqt[gm rapges from about 10:1
nutrle t1fomJI ation. 33. The nutritional

formulation according to claim?25, wherein the

nut riti ona29.f or W atdritional donpmulation ARarding &nclaimp 85t whidrein

f rom ghout. .about .4 Kk )
nutri o‘%&{? %? éﬁﬁ? Fa'?‘i"ilﬂ?e @%ﬂﬁ)ofggg fcﬁﬁ{q{#&?&ﬁ@s from about 2:1
f or nutceaiboany 1eB:cor di ng to cl ai m 25, V\,herei n the

nutrition f ornul atj.an nt ains subst aII

2 The % +1 Do Rt BPndlRaridonsaptfing el 26, wrgrein
\f/\her e}h@ rhg@ of ;;ﬁwmmtm fHe ﬁmﬁﬁt%ﬂaafdrfmtlatibnwabmﬁtgm. t

or nul a. nutriti of nul ati gn accory 0 .
o s oBbr o Td Hulitional PotmuSion S Goriinaty gaim 25 duhetein
chi | dgRmuiritial foingRabn RoRPHSEs ARA in %nfai‘ﬁémﬁ ©of trefresbout 4
nutritional fornulation_conprising a source, a

car boR@dde aeus i} g pes 10 kedli Wtfét!ﬂﬂal/fﬂr@ﬁla 18B8ur ce, and

about 5% #f anTRIHIFEkbNA RSV SRBRIihGtdFaim 25, wherein
OSA- nodi fi ed ta&ucr)‘ca starch wherein the reconstituted

nut r i Fegwdiitionst termulation cedRtissHARACE dntameuni B6 flemzbayiii 0
ccor 0 aBoll 47 8y 160 kedRaftic tyfBltoh T Bt ea.
nutritionad3.f or Fhe autritionat fermailation| ascerding:e ciajm25, avhspein
o BTl fon Sinpl06 AAA Bt o et
nut ri mgdnabotﬂtoflﬂmgater 40 caltraitmtionabosmulaéionabout 3. 5
PPM NON=""34  The nutritional formulation according to claim 25, wherein the
nutritional formulation contains substantially no EPA.
35. The nutritional formulation according to claim 1, wherein the
nutritional formulation is an infant formuia.
36. The nutritional formulation according to claim 1, wherein the
nuiritional formulation isa children’s nutritional product.
37.  Areconstituted nutrifiona! formulation comprising a lipid
source, a carbohydrate source, a protein equivalent source, and about 5%
of an emulsifying agent comprising OSA-rodified tapioca starch wherein
the reconstituted nutritional formulation contains less than about 5 ppm
non-protein nitrogen.

38.  The nutritional formulation according to claim 37, wherein the
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protein nitrogen. 40. A nmethod for treating a subject
wWth protein allergies, the nethod conprising feeding
the subject the nutritional formulation of claim 1.
41. The nethod according to claim40, wherein the
subject is an infant. 42. The nethod according to
claim 40, wherein the subject is a_ child. 43.

met hofesa iR pyional Smjuafiongopiaing lgse fan about 4 ppm non-

i ntol 9;-&@&&]&,,-044}[3 met hod conprising feeding the
subject the nutritional formulation of claim 1. 44.

The met hod38ccolkr Agritienal femmulativn ageerdingtoralaims3ihjwharein the
IS an reddy ﬁﬁ?e%ﬁﬁr@%?f&‘ﬁhﬂﬁﬁp%ﬁﬁ%@ 1885 HanHb3us 53pm non-

wherei n the subjec
protein nitrogen.

40. A method for treating a subject with protein allergies, the
method comprising feeding the subject the nutritional formulation of claim
1.

41.  The method accerding to claim 40, wherein the subject is an
infant.

42.  The method according to claim 40, wherein the subject is a
chitd.

43. A method for treating a subject with protein intolerances, the
method comprising feeding the subject the nutritional formulation of claim
1.

44.  The method according to claim 43, wherein the subject is an
infant.

45.  The method according to claim 43, wherein the subjectis a
child.
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