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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

i ngest NURROFIONAL EORMUDLATIONS CONTAINING OCTENCSUGCINATE

| mmunag obul i n. ENGHPRIEE-HET %‘iéﬁﬂi’?‘ﬁaﬁ%‘g}aﬁ{ﬁkﬁt as

a food protein allergy. Host, A, et at., D etary

Products Used in | r evention

of Food Allergy, Aﬁ%?ké@u&ﬁ ﬁg%@@y@nﬂfﬂ%) 15

Sy npt qmp ong‘[@oﬂt@r[m@tmnal  ergy include angl oedenn, .
' ast h rhinitis, unctivitis,

urtic ex

voni t ﬁﬁ@‘?ﬂanﬁ% amﬁﬂnsmvgnﬁ%@b%fs e:swergifv#cr Rutgfiong! gy
i s theommaationgmmon food protein allergy in young
children and occurs in about 2%to 3% of all infants.
Sanpséf),  IRescrptinnef tae Related Adlar ¢ 1:

| mTU”‘E@@UﬂjogeP&?d §Ilf}ﬁﬁlisdaﬁ %ﬁ@hol@b?@ﬂ glgs'éﬁtat:%d glf?ucal syndrome

AIIer ain | 103: 717- 728
QSMW%&P after the ingestiemaf aﬁieit@;l'ydlﬁmmleﬂ' éa aalverse
forei f
hS%adﬁBﬁ]“'%ﬁ%C%{m Sk 808 pfl By T BSE thfhediate
forei gnmpn@gleblmlm -E reediatediteactions hihverwisk &nowhes a food protein
i npor | e
soybe%ﬂé}bﬁr rruggiz\ a(fgt:eags?b? %%rg}ﬂ%d'ggts %é@!(;ﬁ‘l%nﬁn ﬂ@pTreatment
st omaehd Foevendioh of ffoad A¥BrgdDAMIM ﬂ]l.?e CHildB 1calypar tab .0

S dJ sted in the

16t Sometor 3 Gefl PR sl el bR Sl dheime 508 exzema,

t hr ougsthtrize rhlmtrsrmﬁumtidms eaphitihd\eandndresphiylasis. | nt act ,

e e S o

pr ot eyaung cratdtdr aﬁtgo¢dﬂ1r§mm9@fo 3% cildienahs. Sampson
ossi bl e explanation for th

004] _n
L?Z‘S;he%c@o% fei’ePWf 3} ﬁ%mgn%afhmﬁ ?ﬁ%ﬁ(’@’cé"’@ﬁw&’ﬁm J

20i nt acAlSgWCHn MnhtundN. OloSH,7- 798 Clogbs TR BEwismiPsroteln used in

25

30

most formulas 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
60 minutes (as compared to human milk protein which is digested in the
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.

[C004] One possible explanation for the prevalence of protein allergies
among infants is that intact cow’s milk protein, which is found in most
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conventional infant fornulas, is the earliest and nost
common food allergen to which infants are exposed. In
fact, about 80% of formulas on the market are cow s

m | k- based. [0005] In recent years, both infant
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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

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

30 caused by cow milk proteins. This damage may allow an increased

uptake of soy proteins, precipitating further reactions and symptoms.
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2 [0008] Thus, for infants and children that have
allergic reactions to hydrolyzed or soy-based
formulas, a nutritional formnulation based on am no
acids is often the solution. Anmno acids are the basic
structural building units of protein. Breaking the
proteins down to their basic 5 chem cal structure
(conpl etely pre-di gested) nmakes am no aci d- based
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non- rotein nitrogen.
nutri onal formu!atlon comprising a lipid source, a carbohydrate source, a
protein equivalent source, and an emulsifying agent comprising octenyl
succinate anhydride (OSA)-modified tapioca starch which contains less
than about 0.05% non-protein nitrogen.

25 [00011] Other embodiments of the invention are directed to a
reconstituted nutritional formulation comprising a lipid source, a
carbohydrate source, a protein equivalent source, and about 5% of an
emulsifying 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



DETAI LED DESCRI PTI ON OF SEVERAL EMBODI MENTS 3 [00012]

Ref erence now will be nmade in detail to the

enbodi ments of the invention, one or nore exanples of
which are set forth below Each exanple is provided

by way of explanation of the invention, not a

l[imtation of the invention. In fact, it will be
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{00016] As used hérein, the terms “infant formula” mean a composition
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
diet of a 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
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30 [00019] The terns "protein-free" nean containing no
nmeasur abl e anount of protein, as neasured by standard
protein detection nethods 4 such as sodi um dodecyl
(lauryl) sul fate-polyacrylam de gel el ectrophoresis

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

As used herein, the terns "partially hydrolyzed" nean
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formufatlon for use in the present invention is nutritionally complete and
contains suitable types and amounts of free amino acids, lipids,
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 amino 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.



the nutritional fornmulation can typically vary from
about 1 to about 5 g/100 30 kcal. In an enbodi nent,
100% of the free am no acids have a nol ecul ar wei ght
of less than 500 Daltons. 5 [00027] In other

enbodi nents, the protein equival ent source can
conprise soy protein, whey protein, casein protein, or
egg protein. The protein can be intact, partially
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OSA-modified tapioca starch is protein-free.

25 [00031] The OSA-modified tapioca starch cén be intact or dextrinized.
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 furthér embodiments of

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



enbodi nents, the |level of OSA-nodified tapioca starch

in the invention can be in the range of about 3%to
about 10% In further enbodi ments of 30 the invention,
the OSA-nodified tapioca starch can be in the range of

6 about 5% to about 15% In a particul ar enbodi nent of
the invention, the I|evel of OSA-nodified tapioca

starch can be about 5% [00032] In certain enbodi nents
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[00035] The OSA-modified 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 hydrophitic
and hydrophobic (lipophilic) parts. The hydrophobic portion of the

30 emulsifier comprises OSA while the hydrophilic portion of the emulsifier

comprises tapioca starch.



present invention is a stabilizer wth nol ecul es that
consi st of hydrophilic and hydrophobic (lipophilic)
parts. The hydrophobic portion of the 30 enulsifier

conpri ses OSA while the hydrophilic portion of the

enmul sifier conprises tapioca starch. 7 [00036] It is
believed that the ability of OSA-nodified tapioca

starch to stabilize oil/water enulsions is Iinked to
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enbodiemmessed amﬂmncal)ltda thearhutfitioral fatiuationf 1t leertain

i nvention s P | .er n| C r enbodi tS,.the

nut 11 EfrimirientéRs fhe Flefin ogdmanien BHB81 AR Ring SSie

en‘oodlten'ﬂulvei_ﬁlﬁt-:erletrhn\%stxa!gitu}gértulgJI ﬂféahutrlﬁmallfdrmulm% s a ]
on-genet i ca ifi product . _..an odi prent e
or O | el pioRooRiene b puifiianal Tqmasiation of the

nut ri iriveRtidn fsqud:bWérgenucrrw othéf eRfididirh@ma] the rdgitional

| act ose-free. In oth nmbodi nent's the nutriti onal

f or muoLTIAAICNAS KOS dib SHIRRRNERSMRREMANS e AUttonal
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is present in the nutritional fornulation.
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In part
yet other embodiments, the nufritional formulation is free of all gums.

[00039] In some embodiments of the invention the pH of the nutritional
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 embodiments, the pH of the nutritional




enbodi nents, the pH of the nutritional formulation is
bet ween about 5 and 6. In yet other enbodi nents, the
pH of the nutritional forrmulation is between about 4
and 5. In a specific enbodinent, the pH of the
nutritional 30 fornulation is about 4.8. In other
enbodi nents, the pH of the nutritional 8 fornulation
is about 5.5. If still other enbodi nents, the pH of
the domulatiooriakbbéutrdl Histid othes eathmdiments, thp@dbafthel n

?:Lgﬁ;ptrﬁgﬁgﬁtﬁ@%&?q fsh%g'wt E%r ?r{JIt Ztt |O]:Jnt Egn be bet ween
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t he niRrMYatiepLenbe3RAULBIAPS & 72°F) i qui d, the shel f
life ?6064*1? n‘H‘ié hiithiGEa f&?ﬁdﬂ’tt&tdﬂﬂe hﬁeﬁﬁor{ Edvbe &%qmd

months. 1f~ the nutritional fornulation is_a powder
1Q he skerdyto-fee of caneenirated) or pewder. fibthenusitiona! fogmylation is a
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|nvent|on t he reconst nutritiona
f or muthet mﬁntlcmhfcalmn!atlbess atpoaden Hoe shalblifpfihe nutritional

non- pfc?h%%ﬁoa t{lgg%atr%#npn?{sher enbodi nents, the

recons i‘ona frul ation contains |ess
t han [00842] 7 Ippsmnmnpomnmnts ofl the agention,rthe rédanstitubest

nb d h i trit f l.ati

15 ont PP LPRARRRRRTng S st Aol SPert APFPe e "

In a pm)genuIramthelrrémdbdla’rants.ttl!'imra?ﬁnsﬂatatmmutniﬁﬂr@dformutation

non- pPoRaRs fes3 i 3bAt s G5B i REnaaan I kater

I econginbbdifishts) Whe recoRBRtUtedOUTRN atial mamumbh Fonsiradless than
rotein pitrogen., [00043 s 10

2.97 m, non- e
under gﬁ%% HTEP"’P‘!PéOt?H't njirogem iRk a BRrtigYAr B’Pb?@'m?"? the
20Ni t r ogRBnititufelfut-RRABRorhUIEEN toREINsaHoRn3 dﬁﬂﬁ’ﬁ #4dnPhotein

the anmpunt of non- 25 protein nitrogen in th
OSA- ndiiipgerdin %ﬂﬂ“@ﬁfaﬁr@'?%ﬁ'@ﬁ”béhﬁ/\EﬂCPnﬁﬁUieﬁé‘lﬂmﬁ{ fognulation

For {88 B3 20 BBkt i 07
[00043] Itistobe understood that the total amount of non-protein
nitrogen 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 formulation. Accordingly,
combinations of these two factors which results in a total ppm as recited
above are encompassed within the present invention.

[00044] In 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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conbi nations of these two factors which results in a
total ppmas recited above are enconpassed within the
present invention. [00044] In an enbodi nent, the

i nvention can conprise a nethod for 30 treating an
infant or child that has food protein intol erances or
allergies. The nethod conprises feeding the

nutritional formulation of the invention 9 to the

i nf ant tocthe drfahidor dhild.s dmmraa‘eml:ioxdimelsts, thadénfanf emthildiis in need

need SoatcERTRen Tridnt R MeRH o oS iFéedfe prdhg or eniais
f g_f | geﬂtﬁiﬁgbﬁdeﬁ!bpm\{ eh ]?fttatemceroralllégtygmn iAfant of etiild may be
cni ma r's i

i st or 9t K TEef 52 S fai rstery o all it bR brBb sk due t

gi seasdiet, dis2a88, trélfm@W%ih‘]ﬁbalcﬂlé?&Héierin Sofhes@fBodiments, feeding
errbodlrrents feeln the nutritional formnul ati on of

the pridedmwrt IWE“WBW’% ofhe; Riesent IMERLAG to A MfrM having

food prhGthﬁlé‘fobePét@fnﬁﬁi%%?al%esadﬂa@léﬂ:j:@ssnﬁ?lbré\fa@l‘f fRlre
future occurrences of rgic reactions. [00045] DHA

and AMH@"P%@@‘I@&*WW?G%SMurat ed fatty acids 10

LCPU
(LCPURfababfli GSLAGKE ARANIUAL LBRGAIRMRARM faty acids
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br east o Lk e e : [l
Char s orbuhtlof RS and Btlardh CoRACAR ARRare bitallBbtdined
suppl etheghdreastonitikia infasts.thal arestmmtéedbotﬂi infantsthef are

the pr i pven 0, et it

ot o RETEe8 RAEYRE B eaR A b Bp slBh BRI fitc e diet

i nventin@ome émbodinients oftha présentrinvaniiam toonbisitiosal Bbulation

nd ARA. 004 n _an the inventijon,

Bhe naotins B 1BoRR.STPRdERR athe pisserb TENHE 1he o

about rﬁxtﬂtibna:]fbrmnlahbﬁrcomMI?mﬁndoﬁRAhe presen})

|nvent| this rati o ran rom ou oyt
00481 DY 2R BTRRaTacTE B e Rrer Tl e Pigh] SIGA ARADHA

f r om hAYes Porh d0uBPOYlto hbdut 1:100Neandthet érﬁﬁb@ifnent of the

enbodi ment the ratio ranges abqut 3;1 to about

anot hé?ffesqjﬁ#ft\ﬁe@tl%rth@ﬁ%@rw frgm ?h@-‘tlﬁ’l‘\‘/g?@li)?}ﬁ 1.5 hléfl yet
26atio dn%tr@?%bo%irﬂenl{ Qﬂeqléa% r%é’s%érﬁ'aﬁo@tn@‘?% BBH1S1:8f In one

the i nventi on, | evel bet ween about

0. 20%mtdﬂram’eqﬁlmﬂat the rauq tenges gbeuhdn teabeul tidnisanother
8]‘: . g tabﬁl%é%rgagﬁ?&%dri{ﬂgrél:&g?% gm‘r(féhti&f thEfatioSis @BgUE 2:9: 35%
[00047] In certain embodiments of the invention, the level 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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enbodi nents of the invention, the level of ARA s

bet ween 0. 60% and 0.80% of fatty acids. In a

particul ar enbodi ment, the | evel of ARA is about

0. 72% of fatty acids. In sone enbodi nents of the
invention, only DHA is supplenented into the

formul ati on. 30 [00048] The anpunt of DHA in an

enbodi ment of the present invention can be from about

3 ng peer Kggfbiody edyghteieghay. phromaagmbod:atmtmf thEOnVEmtIOmOthe

Phe 1 CBRTGR rolfasbll ik pefi pf Sl i BTN A 1 ARyt 100 mo

of bgot)erwgl afvodp Welgiﬂ)peg daya.bﬁtgindoltw gmgbodiraenkipecimaadys from
V\Elgt a anot enpodl nent the unt |
T om atBEh 15k naﬂwe SN SHRE" e g Bb B ne  of body

sbout \ﬁé]gng)d?&;ra g of body 5 weight per day. [00049]
The anmpunt of _Al in an_enbodi nent of the prese

i nventP88491 ad hsamouichARA: inanmbrgimegt ¢fithg Q&%,Sent invention
vei ghtcapdie figv dboufB e pdaQ Mod?%eliﬂﬁ gk dQ?@daB@thfHO mg

per day. In _one enbodinent of this invention
anmountRsf &8icf ody wieigks st day lﬁm@eqm!z@plas\enb@ﬂbl%v‘aﬁton the

per daéfn&tﬁ‘ut@ﬁﬁé§ frd m Eﬁ nﬁqegell‘i%aé’rfb bl?k?i?%/el é;@?tdag% about

day. In anot

1&bout 128 mg peeke pgb@dy weight peri gyt In@not!@y embodtmnt te

emboai i VaREE oMMk 18 Betho Wb A i sy fo ghout o0
of b(r)]d'yg perl khof paty weight peratsyutn get a@tlpgremk@lmnbah@amount
ot i 0reRgR oM abdt 2000 8% BBUALNEBer it 1b Roayt 9 ma per

t he pkgsdiody medgtitipendayn be from about 2 ng/ 100

0t napSalloariEamo-bhe Bk ARy PRe AR o ysp inan

about @U@ﬁm@ﬂ dftid pteseabinuéntith o/ BDPorkcout 2 Inig/1€0

ZBSL? q%&e%&tq(t 45 t%gBunt @’6 5@%%’% g[:fgt%%g]diment the

[ 0005 h}noﬂﬁ\@oﬁﬁﬂmar@fs frff\abaut g/ 100%eal tof ok 781h@ME0 keal.
for use |n an enbodi ment of the present invention can

be fr FHEher amporinent fe @'80”%{‘&5&9"’&@@"%?“1@‘@%%5

20/ an%%%oﬁéﬁ?%’hﬁ@uﬁtm fmBAceeENt of ARA varies from

about kcal to about 67 ng/100 kcal. In yet
anot h&0051] The amount of ARA in nutritional formulations for use in an

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 keal. In yet another

25 embodiment, the amount of ARA varies from about 20 mg/100 kcal to

30

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 nutritional formulation supplemented with oils containing
DHA and ARA for use in the present invention can be made using
standard techniques known in the art. For example, an equivalent amount
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25 enbodi nent, the anount of ARA varies from about 20

nmg/ 100 kcal to about 50 ngy/ 100 kcal. Ina particular

enbodi nent, the anmount of ARA varies from about 30

ng/ 100 kcal to about 40 ng/ 100 kcal . [00052] The
nutritional formulation supplenmented with oils

containing DHA and ARA for use in the present

i nvention can be made using 30 standard techni ques

knownof @n biherhivhtis nEﬂnalM&&Bém in amgdtionadfeemulationysuch as high

11 of | which '
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ARA can be used Iin refined form
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5, 397 osdrés g

10i ncor wbichtasel lrtoermrateuwereﬁdxyerawemcm rnrtbeir eettnet}r ety.

L0005 bk S QRBoFEPHLRER =24 haTreRESR LR s Biickd rom
of | t hﬁ"gla\wﬂ:dilanln ARAhérserabodicedt of theringemigheABAli§ sourced
oils artl C

sour c%%f"fsp " §?Iﬂﬁfstre Igén%%g%ﬁﬁg ﬁﬁﬁ%&%&%ﬁgﬁ\%ﬁi& are

sour csouread ﬁbmt‘ﬁi}glé@él! oIt ai N ei cosapent aenoi ¢ aci d
nents, the LCPUFA used

EPA
15, o onooBR6T et U RsBliEEedhay, o HoK, 1Ot Sprgih P ehpeniaenoic
cert aadid DAY IRt éMBodiféntd, the DePURX Uyéca:w tR8 fnvention
contain Iess t han about 20 /100 kcal  EPA:; sonme

embodtaREaips liftle 0§ norRA. agg(@xamplﬁgmlq%t%gmbgﬂwethhe
ot hernARtidHEP RSHhitRitohs |08§t%[ﬁ 1'&@9 Ao 200hdA00KKeal EPA; in

EPA; and in still other enbodi nents substanti all no

EPA. fonmdemporiments legs thamabeiti@ng/100HeadsRAqidRt ‘P"ed

20t ap' Oé‘rﬁbﬁﬁ%ﬁ& IeE@HgﬂQ%t%uggm%ﬁ g@ ﬁbé\dEJbﬁréﬁbe R <hift Bt

30

| ess an about to a stan ard
i nf arambegimgnts, substantiaty ge EPAprotein infant fornula, a

[00057] In certain embodiments, 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_ydroiyzed protein infant formula, a
lactose-free infant formula, a soy protein infant formula, a hydrolyzed soy
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®,
Enfamii® Premature Formula, Enfamil® with Iron, Lactofree®,
Nutramigen®, Pregestimil®, Lipil® or ProSobee® (available from Mead
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25 lactose-free infant fornmula, a soy protein infant
formula, a hydrolyzed soy protein infant fornula, any
nutritional formulation which requires additiona
viscosity, or any nutritional fornulation which
requires a stronger enulsion. For exanple, the

CSA- nodi fi ed tapioca starch having a non-protein
nitrogen content of |ess than about 0.05% could be

added Uohfsdre&iCohipany3Bvarvie IN, TU SBR?Wh@(FBEﬁToﬂEﬂeG tapioca
Enfamlf#h th lron, Latofreeé ramgé)g,Pa o
Pregesf Fni"‘"f'”g RiNGNRIPieInAitioEs SB@@(‘F? lesg tanabogt 0.05%
from Meagld alsb HORAGA toSvArREB #Tint, ENIRIFEN ahd @dult Nutritional

U.S.A ). The OSA-nodified tapioca starch having a
non- pré‘f@tﬁ%ltrogen content of |ess than about 0.05%

goul d F. oﬂgf'ﬁiﬁoﬁvfh ékra'rrﬂﬂ'%s F%%cg@% a@ﬁué ?ﬁ%ﬁdﬁi@\ts of the

adul t nut ri pro uct S ['ow ng
exanpl E@Saawwew@w@ﬁh@uen@nﬂ@mﬁmmtbirmetsnepe pf b @iaims

| nvent jgfuin Qllt}?éw ;Fi:i‘g?%rq DAL Sicfeh &émfréﬁo{b?aﬂl‘eﬁén{}ﬁeof the

clains here parent to one s
art fr speciiativer ptactice of tmheverﬂpecasfdlsdos&dh&rein. It is intended

"t onatitt o kRt ity e SREREIER fyslebrto be

1@xanpl exgmplarycomiy, witr the scopsendi@pirit efrmeanyerﬂnhmemgf indicated

by 1 hoBRS AR (owiAHE BB i S SRAmpRE. dFbéiCentages

exanpl &g givén omanvesdghitdzer urieéss ghuavis®mdicalgl.ght basi s
unl ess ot herw se i ndi cat ed. [ 00059] This

exanple illustrates one enb a nutritional 15

f or nul fiobeg] of THiex4msie flistriatiscdlid &fbodiAltntofla nutntlonal
Ilust ates the ingredients present in an enbodi

f the %me@@we opb\RcREpEaNt Hﬂ)ﬁ"ﬂ?ﬂoﬁaplesh%fﬁtéﬂﬁﬁfhe ingtedlents

their mEBemtia ahrifRetDs 1R plﬂésleﬂgbéﬁﬁer(eb%tntlonaf supplement
expressed per 100 kg nutritional supplenment. 20 Table

1: | ngdiskiheifamaeuntsy Reradis (gher iogcams (i, %‘f%e‘\‘ﬂﬁérpeld@o kg
kg) 'ﬁlﬂﬁﬁ“dﬂa‘?&éppléfﬂbﬁt Per 100 kg Am no Acid Powder

Base, kg 64 Corn Syrup Solids, kg 29.169 Fat
Bl end, Bul k, kg 25.926
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 Qil, kg 11.667
Soybean Qil, kg 5.185
Coconut Oil, kg ' 5185
High Oleic Sunfiower Qil, 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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Palmdein Gl, kg 11.667 Soybean G|, kg 5.185
Coconut G I, k 5.185 H gh Aeic Sunflower QI, kg
3.889 Cal ci um Phosphate Dibasic, kg 1.600 Potassium
Citrate, k 0.333 Single Cell ARA and DHA, k 0.724
OSA- nodi fi ed Tapioca Starch, kg 5.000 Calcium
itrate, k 0.330 SodiumCitrate D hydrate G anul ar,

0.273 13 kg Potassium Chlori de,

kg 0.189 Choline

Chl orjikde, kg 0.196 Magnesium Oxfde, Light, kg 0.091I
Cal ci| ywotddéiling OHitideKBg0- 147 L-Carnitine, T4 358
Sodi UBHRAE @uiorHeUH Corn Syrup(Sot o35, kKg Ol.ﬁl-g@‘lU
Esser A T X )8 - teucTrd Kg
1. ggg)qgafé?@’hl% ‘l' x*r?fé)% ﬁu?ﬁ@'i F 4G§ = ‘v'aidﬁzﬁ} Kg
« —~ bl I IC, 4N U. I pr1r o 9] f=) r\u
0. go=Rrpfire % 60~ 864 L Fyr o5t e, kiAB065
L- Phd ,Sob' ILAT) JO Cﬁ: C. A~ N _—7no Hoctidina La ‘qu
7 ylu 0|.|||| LS PRI B~ o T O 1cy5 Ky D 1
L-Cy$ com, k nlka 0 337 14.540
E'ssehtla Ammo cid 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-Threcnine, 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 1.24¢
Monosodium Giutamate, 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
Inositol, g 99.541
1 Com Syrup Solids, l.ow Sodium, 62.377
DE 24, g
Taurine, g 35.343
Tocophery! Acetate, Dry, ¢ 25.792
Vitamin A Beadlets, g 7.967
Niacinamide, g : 6.416
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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L- Met hi oni ne, kg 0.326 Non-Essenti al

Am no Acid

Premi x, 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 Mnosodi um d utamate, k 0.967
0.865 L-Arginine, kg 0.745 ddycine,

L-Serine, k
kg 0.371 Dry

Vitam n Prem x, kg 0.403 Ascorbic Acid, 149.352
Inositol, 99.541 Corn Syrup Solids, Low Sodi um

62. 37 NVitapiin D3 PFaderi, ge, 35. 343 Toco he | AceigsgDe,

Dry, |ZBhidgiahe Nydrechloride, Beadl ets, |g 7. 967 N seBBam de,

6. 414 Rivoflawim,y K1, Dry 1% 5.078| Calcium 0580

Pant dtiyeidokine Hyd?8chionidd, gm N BIZ,[ 0. 1% i N STELEH,

2. 331 FdficAdd) glrrturation I % ZI76

14— Vi rg_q'bql D3

oo

Powd € rabe Rt atr h8Ral PremBe T gride,

ori 33,60‘5.3355

Ri bpf Ifaywﬂ,ing.mgp dl&’, ne Hydr ochl
Fol i @ vr S tTatrgce—M

It d.I 2?8.§l|ré}\

0. 235

Zinc Sulfate, Monohydrate, g 14.126
Sodium Selenite, g 7.050
Cupric Sulfate, Powder, g 0.035
(CuS0O45H20)

Manganese Sulfate, Monohydrate, 1.692
Iron 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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for Amno Acid Forrmula, kg Corn Syrup Solids, 218.818
Zinc Sul fate, Mnohydrate, 14.126 Sodi um Sel enite,
7.050 Cupric Sulfate, Powder, g 0.035 CuSO45H20
Manganese Sul fate, Monohydrate, 1.692 1Iron
Trituration, kg 0.230 Corn Syrup Solids, 178.238
Ferrous Sul fate, 46.00 Ascorbic Acid, 5.762 [00060]
Table 2 illustrates the concentration of rel evant
conponents in the Talilei2t iGompohentiGbatémtiratibngxanpl e
1. 15 Table 2: Conponent Concentrations Conponent

Unit Per Chatpendid; UhRO L  Fpvederg Pr ot epdr FooumLal pnt ,
14.34(1.95 Lipid, 26.6% 3. ﬁ%wc@ar bo nydrate, 53.8p
7.32 | PedteinEquivilert; g8 |VOT SiyBa, § ¢. 39 Gagsr i es)
kcal PIRiEY 3 [0006I] ThHe cabgglyC dr $tTTbYlgz0nm of| the
nut ri tcar@hyfRkEy attomn [of Wed in
Tabl e[ Bs @0t € 37 Caforifc U'fj’ but+pn CUb rert
Cal or Mo T\ercﬁt ages—Protetn l'” vateat—1 2% +HHpi d
47. SG}Eabﬁbs’tRééﬁrat e—41152% 0A!VF’LE 2 593
[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 illustrates another embodiment of a nutritional

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

Table 4: Nutrients

- Per 100 Calories
-(Normal Dilution) o (5 fl oz)
e g 1
ey R el
 Linoleic acid, mg 1040

' DHA, mg 17

| ARA, mg | 34
Carbohydrate, g - | 10.3
‘Water, g | 133
Vitamin A, iU , 300
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10 [00062] This exanple illustrates another enbodi nment

of a nutritional

formul ati on of the present

invention. Table 4 illustrates the nutrients present
in an enbodi mnent of the present nutritional supplenment
and their anounts expressed per 100 Cal ories. Table
4. Nutrients Per 100 Calories (Normal Dilution) (5 fl
oz) ,Protein, 9 2.8 Fat, g 5.3 Linoleic acid, ng
1040 m.nrm |g;7 ARA my 34 ' Car bohydrat e5og O
! H \? VI t alll ! II'\\, . U 3UO —3-6 VI a4 50
V|tar§'('P17‘r'l‘:4 EILL]jZ Vitamin K. pg 8 THiamin @Vitanin
131) \tandia K, 148 bof | avin (Vitam n B2) .| pg 908 ; Vitalfin
B6, PO R Py 03 Nagi TPy ‘000
Fol i ci arﬁ%ﬂ' M%g’ip \1)5”&1 16__Pantothedic aci®P pg 540
Bi ot i rﬁlbaﬁgav&\ (W‘tahﬂnB‘l) ng ascor bi ¢ aciq), my. d@
-1 ChO\}.{émlnlé% 24 ‘ =tTrositot; ng—t7F—+HCarm tie; o2
gVJtamln B12, ug 0.3
fNiacin. Hg _ 1000
Folic acid (folacin), yg 16
. Pantothenic acid, ug 500
.Biotin, pg 3
N"tamm C (ascorbic acid), mg 12
Cholme mg 24
€Inos&tol, mg 17
Carnitine, mg 2
Taurine, mg 6
%Qalcium, mg 94
-Phosphorus, mg 52
§Magnesium, mg 11
‘Iron, mg 1.8
'Zinc, mg 1
;;_Man_g‘arnese, ug 25
;Copper, ug 75
[lodine, ug 15
'Selenium, pg 28
_‘Sodium mg 47
Potassnum mg 110
Chlonde mg 86
[00063] Table 5 illustrates the nutrient density, per 20 Calories/fl oz, of

relevant components in the nutritional formulation of Example 2.
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(Taurine, mg 6 ,Calcium ng 94 Phosphorus, ng 52
; Magnesium ng 11 Ilron, ng 1.8 (Zinc, ng 1
{Manganese, pg 25 Copper, pg 75 =lodine, pg 15
.Selenium pg 2.8 "~Sodium ng 47 y potassium ng 110
; Chloride, ng 86 [00063] Table 5 illustrates the
nutrient density, per 20 Calories/fl oz, of relevant
conmponents in the nutritional formulation of Exanple
2. 17 Table 5: Nutrient Density 20 Calories/fl oz

; Pr ot eTable%: GhitdieneBendity Fat (% Cal ories 47

, Car bohydr at e (%Cal ories) 42 Potential - Renal Solute
Load (mOBNT 10025 Carortes ™ Potentia Tal bR 8
Load (mOsnf 100 ni)t 16.8 ~Csmolality (rrgdn?ﬁbﬁﬁg el)

320 (L|b - '\8."_‘ ) \.DIIUI alily W -1 296

(Li quid H-EOWEeH AL ' P

exanpl 2

nut :rlpf a,r,bghydrate (% Calones) 42
Potential Renal Solute Load (mOsm/100 o5
Calories)t e
Potentlaf Renal Solute Load (mOsm/100 mL)1- 16.8
Osmolallty {mOsm/kg water) 3%%0(&;3\,"22)0
. 290 (Liquid)
Osmol
smolarity (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 100 Calories
20 24
Table 6: Nutrients 20 z i
Calories/ Cafllprles! Calories/
floz | o o | Readyr
(Normal Dilution) Powder eaug; . ea:_;gé o
| 6102) | 5fi0z) | (42M02)
Protein, g 28 2.8 2.8
Fat g = 56 5.6 56
Linoleic acid, mg 1040 . 1040 1040
DHA, mg 17 17 17
ARA, mg , 34 %4 ] %4
_C_arbohy_dl_r_a_lt_e_l, g ] 102 10.2 10.2
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formul ati on of the present
illustrates the nutrients
t he present

amount s expressed per
100 Calories 24 Table 6: Nutrients 20 20

10 Per

i nvention. Table 6
present in an enbodi nent of
suppl enent and their

liquid nutritional
Table 6: Nutrients

100 Cal ori es.

Calories/ Calories/ Calories/ fl oz fl oz fl oz
Ready-To- Ready-To- (Normal Dilution) Powder Use Use
(5 fl Waler($ fl oz) (4.2{fl 134) Protegan, ¢ 2.fdg2. 8
2.8 5 576561 Ty erT au g 1041044
1040 R‘"HA "‘?7 1217 Alggo é?ﬁ) 1 LB%O
CarboHQ@ﬂHnéng 10.2 10.2 105Q 18 Vﬁﬁ@r, ) 1380133
108 vgaﬁnh@g ﬁj IU 380 380 380 Vitamy, D {TU 20 507} 50
Vitan AR Pl 21232 Thi-ar-)
(Vita "ﬁfrm,.,uaq 80 80 8D %flaunzvumn%z) 90
90 90Thi3ﬁni\1{i(Vﬂﬁinm@6), pgg) 60 &» 60 ng@ am h Blgg pg
0.3 O Lh act IIB 16661066166 Fot-t-e—aci-d
(f ol a5 i EREZ. | oo % %
'_\f_tamln B6, ug 60 60 60
Vitamin 8127, Mg 0.3 0.3 0.3
Niacin, pg 1000 1000 1000
Folic acid {folacin), pg 16 16 16
Pantothenic acid, g 500 500 500
Biotin, g 3 3 3
xltamm C (ascorbic acid), 12 12 12
g _ _—
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 1 -1 11
tron, mg 1.8 1.8 1.8
Zinc, mg 1 o1 1
Manganese, ug 25 25 25
Copper, ug _ ool 7 | 75
lodine, pg o 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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Pant ot heni ¢ acid, pg 500 500 500 Biotin, pg 3 3 3
Vitam n C (ascorbic acid), 12 12 12 Choline, ng 24 24
24 lnositol, ng 17 17 17 Carnitine, ng 2 2 2
Taurine, ng 6 i 6 6 Calcium ng 94 94 94 Phosphorus,
ng 52 52 52 Magnesium ng 11 11 11 Iron, ng 1.8 1.8
1.8 Zinc, ng 1 1 1 Manganese, pg 25 25 25 Copper , p9
75 75 75 lodine, pg 15 15 15 Selenium pg 2.8 ) 2.8

2.8 denuwlongfdﬂhmatsdt%fmmelsum mg 110 _ 110 110
Chloride, ng 86 86 86 [00065] Table 7 illustrates the

nutri n | evant conponents in 19 the
nut ri tellr'l:’tc%ézi? @Bﬁ'{ﬁﬂq 3?1 of Exarrpl e 3. Table 7:
Nut“@ﬂgﬁ_mg_ar\fc > Nut.rient al.ori.eslfl). . 20 Calaorl es/ fl

24 calNyHriget t | :E%Q@a{qnessiﬂ 20 Gadenies/l |24 Galoniestt
(Li qthﬁ" ityr ot ej nf_0% (Rowder) | ( oz (biquid)eq) azA{Liquid)

Cal or [Reelgim7 47 47 Cay pohydfate O{QICaI orji es 412| 42 4p

Pot enf%aCalpres)|
Fat (% Calories) 47 47 47

‘Carbohydrate
§(% Calories) 42 42 42
.Potential Renal

‘Solute Load
{(mOsm/100 25 25 25
:Calories)t
Potential Renal
Solute Load
(mOsm/100 16.8 16.8 20
mL)1
Osmolality
{mOsm/kg 290 290 340
‘water) 7
Osmolarity ,
(mosmy | 0 | 260 o
EXAMPLE 4
5 [00066] This example illustrates a method for making the nutritional

formulation of the invention. The fat biend 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 chloride, choline chloride, calcium hydroxide, carnitine,
10 “sodium iodide were then intermixed with water at 60°C and added to 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
15 about 25 seconds. The mixture was then flash cooled to 65°C and
homogenized and stored. Afterward, the mixture was filtered through a 1
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Solute Load 25 25 25 (nOsm 100 Cal ories)t

;' Potential Renal Solute Load 16.8 16.8 20 (nsni 100
m)1l Gsnolality 7(n0Osm kg 290 290 340 :water

Gsnol arity 260 260 300 (nOsm L EXAMPLE 4 5 (00066]

This exanple illustrates a nethod for naking the
nutritional fornmulation of the invention. The fat

blend and lipid oils were interm xed at 55C. This fat

bl end mindilter.e The filterad material wesdban heatedtat8sy Candaoad spray
creati [ :

pot s ata pRAfLcd < hond, e ABWREE Aed o RUEIL@ Rontont of abou
chl or i2¥e fo 3%o| Thespmideywasdhen abolednsdigemakwille a 2mm screen,

carnitj Lumiodide were then interm xed with

wat er agp%éﬁég%%@ﬂgjdgﬁelﬁgssg%he base m x. Cal ci um

®h 03 pljo0asayi ggagatiorsair:mngrnfqhéseame$aiadtmgrma¢e§s' s Bs a(rje known
oxi de were. e o the se_m x. .Tapi gca star.c n

cor n' 498U ISR Fagh apeaindases kil o die o 1t S pebiended
The baisat the inveatiort bemRediceghy partidilbeptoceb€effmanufacture.
injection for 15 about 25 seconds. e m xture was

then flash cooled to 65C an%@ni zed and stored.

Af t er (@0059] t NehiieXhibR: iN@stratéd iR RednMh i ofthd sREETTE of a
filter. The filtered material was then heated to 80C

hnd wauirdippalformlation efdhe perreséinyepinmeAcceferateshansitions
had aEhertiEmnBerRies Hnd nﬂ&ﬁﬂtwerg%gs& f&%ﬁfomst;&gawﬂsrposes
was then cool ed, scr eened Wi th & S Scr een, an
pack alfedeternioe e riietiagbadverse storage conditions on the product.

Samples of the nutritional formulation of Example 1 were prepared and
packaged. Samples were stored at 37 + 3°C and 85% relative humidity
15 (RH) for two weeks and then stored at room temperature (22 £ 2°C and
50% RH) for the remaining period of the study. This storage period
simulated shipping and handling conditions. The samples were stored for
24 months and were then reviewed for quality assurance.
[00070]  All stability results were acceptable. The powdered nutritional
20 formulation was determined to have a shelf-life of at least 24 months and
the reconstituted liquid nutritional formulation was determined to have a
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 iimits.. The samples met the
25 minimal acceptable physical évaluation, which includes minimum or no
gellation, 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
atfributes 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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5 [00068] Variations on any of these manufacturing
processes are known to or will be readily apparent to
those skilled in the art. It is not intended that the
invention be limted to any particul ar process of
manuf acture. EXAMPLE 5 [00069] This exanple
illustrates the determnation of the shelf-life of a
10 nutritional fornulation of the present invention.
Accel e[080Zd] c okitiieférenses diteidgh eiis bﬁmﬁfaﬁbnr m&mn@ W|thout
wer e.used for, Jinfor rrat ur poses

h di
dgtm er nﬁ'ﬁ%at{cﬁ'e all PRREBsPflicat e§'?so P3 t@BH‘b‘?a(t'PBﬁs on

t he prmsemtauo@mtte&epérté hﬁariusbﬁbﬁsl rashuleal Pubiat iftérmet
of Exa and  packaged. Sanples were

2t or ocPRatings 105, RCRS TGRS, B0 o . BoraRBynGasporated
) memk@faaﬁcé o tHid Spsficltion ﬂpmetr%fmﬁét%% % ﬁaé )genlztﬁat they

and 50% RH) for_ the remalnlngtgerlo
Thi s stoheigongadichanythingqortaipasherpis ng and handl i ng

vere (oooral, | TheShitpssion thifs iEAtes Rireimt (BB aEfél o
st abi |SUYMaEzR theasgertions swass: Ribtheir anthory and eostimission is
nutri trhé?cf@{ha{ 20 ¥F§}east %EHQHM%% g)‘#l%l; gr[t m{ﬁﬁgﬁcérﬂs PR the right

shelf-life o
1@ econdeichalengel thg @iccuracy sid pertimenée phthleatited mefeasnces.

o n00fs), © NS Porehdifdd ahbbmhistly thE Wlenbn have peen

physi G&Bpﬂhﬂ@lﬂﬁm@hpecﬁﬁrﬂteong,admhmt iand pietineds, isesh @sscription is

vvel I nut ri ent est abl i d . .
i 45 e iR By, itk P i afscription
phyS| catheethainusttimitatiomhlt éhtol e Linttbstodt Mhataffed @nd variations

1907 es o oo, B Byhin. B ororey 5% e Rl wiliil iapning fom the

of t hepirit quihe svopb af tmgégérﬂtah@rﬁloﬁ bﬁﬁl’bﬁ ei*§|séztr\‘orth ethe
pr odu Ther.e. were ges in color and

no
senso?‘g’r Wing ¢lpigE 8 ﬂ?ftioﬁg 'ttSH@U|§ H’@I qnqerqtgod Lhﬁjl@ﬁpaﬁﬁ of the
heat semeud érBoditdend M I

claims during the shel fﬁy‘lﬁ?f"zte‘?égggg?&?ﬂ@ﬁy, tchlBF‘In part
stability results were acceptable for the period
specified. 21 [00071] Al references cited in this
specification, including wwthout Iimtation, all

papers, publications, patents, patent applications,
presentations, texts, reports, nmanuscripts, brochures,
books, i nternet
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postings, journal articles, periodicals, and the |ike,
are hereby incorporated 5 by reference into this
specification in their entireties to the extent that
they do not contradict anything contai ned herein.
[00072] The discussion of the references herein is

| | . summari ze the assertions nmade by
their authors and no admi ssion is nade that any

the rignt 10 T gtef ool ldtondeinorchid e AT ERy f Rifbopyarate

ofsouree, aipretgin editevdemimurce{ mﬂhﬁ]emmlslmhgmtm;rrrsmg OSA-

TR BB 51 e Vo SBm AEO5K Rroen

dedtcogemt ion is for illustrative purposes only. The
wor ds ysed of description rather th
l'i mitafion. ‘?{‘? "PQ'“PB""'H@”'E:WB%?%SW'{‘%QC'éﬁ’&ﬂg Eeﬁﬁ\'athe protein

veguRhicahsSodiee ¥R 43de by those of ordinary skill
in the_art wthout departing fromthe spirit or the

scope B t hEnpREiEaRalifaretinacaprdiag ta daie, whetain the protein
guwél@h{ SYArBY j<ChRir zed Ercﬁ&ﬂ' tion, it should be

erstood that aspe vari ous enbodi nents
rray bedi nt eTfm]alﬂiqé@lnaié@nnu!aﬁmoerdjmg tanclpien #, whereitHIE OSA-
I d I
ol MEplobstatch Coft 1o ah abBl bR % brERiEREh HiRhen.
equi vab.ent Ewm@atlorwhdormulamni aichydimg teacjaint 1,cwhp|reur$tmgOSA—

OGA.,. f ed C

R0FTER b star ) Stas M nbl ahiou Bade ok ofe b Afooen.
for rrulat i orrrmmmbm férmutdtRinackordiieicediaing NewRéiretHe OSA-
e nt, source is amno acids. 3. The nutritional
'%Pﬂ'ﬁ ?Rﬂﬂ%ﬁ@ﬁﬂﬁﬂ@c’tﬂ? tof'?%l m 1, wherein the protein

equi val ent $RWUHERIdNEI f&ﬁ(u@ét%ﬁ?%c@?dﬂ{geforblalﬂl 1, W06 V\?]rem OSA-

nutritional formulation according to claim1 erein
trAedifieshiapieen staeh is 412 scle emulsifing-agenti ns | ess t han

about g0 O4%Q‘Rﬁnt§fn%f FH’@‘UC‘HUQF%%?}@M vwgtroecl-[%ﬁ ﬂ%lﬁ%’k‘ iR osa-

fornmulation accor
moalifiecbtapicga stashds a‘rtad:t contai ns | ess than about

For mutat | on B LLBHErALrBIERan AborttaP e f e the

mattitbhealfofrapiation isshygicilieigeniy, ot ei n-fr ee.

10.  The nutritional formulation according to claim 1, wherein the level of
OSA-modified tapioca starch in the nutritional formulation comprises between
about 2% and 15% of the formula.

1. The nutritional formulation according to claim 1, wherein the level of
OSA-modified tapioca starch in the nutritional formulation comprises between 2%
to 5% of the formula.

12.  The nutritiona! formulation according to claim 1, wherein the form of
the nutritional formulation is selected from the group consisting of a liquid, and a
powder.

13.  The nutritional formulation according to claim 1 additionally
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7. The nutritional formulation according to claim1,
wherein OSA- nodified tapioca starch is the sole

emul sifying agent. 8. The nutritional formulation.
according to claim1, wherein the OSA- nodified

tapi oca starch is intact. 9. The nutritional

formul ati on according to claim1, wherein the
nutritional formulation is hypoallergenic. 10. The
nutritional formnulation according to claim1, wherein
chmpriginga gaurceogpDhbdi fi ed tapi oca starch in the
nutritjona

and 155 of T EUFHLAG BFin RGN HERMIG I R {1 eondll
fcomprisiagiaospurce of BHAGNdR spwicenof ARfherei n the | evel of

OSA- i fi Lid :
Formina i offe BABHPEE OhEor Srpfig il 4 fperein the
hatritiohal. foddulafidreisrast mfatnt foraluld.or nul ati on according to
claim1, wherein the formof the nutritional
formulation is selected fromthe group consisting of a
liquid, and a powder. 13. The nutritional fornulation
according to claim1 additionally 23 conprising a
source of DHA. 14. The nutritional formulation
according to claim1 additionally conprising a source
of DHA and a source of ARA. 15. The nutriti onal

formul ati on according to claim1, wherein the
nutritional formulation is an infant fornula. 24
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