WO 03/ 005837 PCT/ US02/ 19373 ENTERAL. FORMULATI ONS The present invention is
directed to a new class of enteral fornmula having a protein 5 systemthat
cont ai ns woIBAISET zi ng protein and casei nate. These f or nulPeTASN2/M3T3 a
reduced rate of cream ng and an enhanced shelf |ife. Background Enteral
formul as represent an inportant conponent of patient care in both acute 10
care hospitals and long termcare facilities (i.e. nursing hones). These
formulas typically serve as the sole source of nutrition over an extended

period of tinme. Accordingly, t contain significant
anounts. of protein, fat, m : _, _ _',Setc., if they areto
meet their priMEHeproedd inRhtdh 888G T HRW WM bilenfabal foHRREF ARG NP GSindl €
typically admnistered to the patient_ as a liquid, since the patient is

gener al Py S¥e8 s centyips ¢ SakilFne1prors &g asrinai dEhese/frrmigla sehikit paaduestt s ar e
capabl e of ,drjralelRth.t AR 2h QhidH Bd sHdBgfe. Pat ients receive these nutritionals
via a nasogastric tube: (NG tube or tube feeding). Enteral fornulas may be
sold in one of two fornms. The first is as a powder that is reconstituted
imediately prior to adm nistrati o? drurse or dietician. The second
is a ready-to-feed liquid (RTF) that Ts sinply attached to the NG tube at
the time of 20 Emthraldosiulatremeseni an iipertiurti omgoBinavigmpiertieatetih bothraguttaci | i ti es
overwheglm n refer the ready- tosfeed formula in Light. of the.shortages of
traine bnecﬁ%%m?%ras?gﬁ%nélteﬁ&nﬁ%?h g:’%s l'e’rrl’flfsfnésh?meg-{u#%ég‘?%aélt’fph Ar e
faciliti esesmxpetht st eseceRT Bufriibnula ah @xteaded. pefiod bidrie. | At@rdibgiatthd east 12
nonths.. This.expectation of long termstability has created a n er of
Cabi | by PERES L Se el AR R Gty CHay EBAYED el BoE These
RTF f or mulaie anéed iHeirgpHarirapédl af prénsatihg nabatriton) TiksdHmeladge ypidilgs are
required to.avoi n’?ah:ﬁnut riti ogq%ci[h.er efore, these F formula are typically
manuf act urASFIREerst fo the Pagent aga Spghide PATFILIRSE incapable phgopgmisg ni xt ur e
of tw0,150rsolifoBds. IWhileS6ink Ipatiduitfiitt Bfpable ' Hhkidy Be RPntllal Mokt PaBERSeQReDY

subst ances, which _are referred to as_enulsifiers.. Surfactants, which serve

as enul si fPeF Butrigpraly ¥y pawsstrciuby O sbear ke edin®er al fornul a. 30

Proteins and CanRedYsHRiS o BNBIE Sy SLof Ae Rrna PR BrstQf aBCidwilr AStis
emul sifiers and further serve to stabilize the formula.. These nultiple

enul si fi erSCoRERREcH BEmESrigl Prigr o agmiripration bisithe nupse op distiriens Thewenriddt ed with
RTF T or Ml geady-MRAHAAIRTF) :BQEE% Hﬁgé/h 2 EHed ro NG R PHRRILRIYr! S Cr eam ng.

Cream ng is adescriptive termfor ase separation. Instead of having two
i i scPb| edmiyigrason.dnshesPeitesh ates, hendth| caysi facilitiey everwhgbmingtpesfer the mady-he
aqueous | gy %{}g | t E-ti;,@ Qb d ' ‘13 m es a
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Further, health care facilities expect these RTF formula to have a shelf life of at least 12

months. This expectation of long term stabﬂity has .cre.ated a number of stability issues,

some of which have only partially bcgn solved.

25 These RTF formula contain substantial quantities of lipids, since lipids are required
to avoid malnutrition. ATherefore, these RTF forrﬁula are typically manufactured as oil;iﬁ-
water emulsions. An emulsion is a stable admixture of two, or more, immiscible liquids, |
which-are heid in suspension-by substances which are referred to as emulsifiers.
Surfactants, which serve as emulsifiers, are routinely incorporated into enteral fdrmula..

30 Proteins and carbohydraté polymers are also capable of acﬁng as emulsifiers and further
serve to stabilize tﬁe formula.. These multiple emulsifiers have not solved all of the stability
problems associated with RTF formula.



5 One problemis the uneven, or inconplete, delivery of nutrients. Since
the fat is at the top of the container, the patient receives the lipid

cal ori es WO 0ao0bBus at the very end of the adm nistrati ofCTAS0Y/0373 (whi ch
can be up to 24 hours). The separated fat layer often clings to the side
of the bottle, as well as.the adm nlstratlon set, resulting in the
non-delivery Qneau@ltmgblantm FEapog-t mﬂgesadpmptwiemferpﬁme renal ns in the

NG t ubi ng r al
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pr obl ems ﬁmttlhe bq:eodelayerangl flodts withe foprof the cbhtempxhy@reamingappemmml&rof t he
ent er al rrugla i S negatively |rrpact ed by the phase separation. If the

cr eam ng i°5PrOg & Er e enough, it can actually. cause the fornmula to resenble
spoil edsmi | k. ADheastpblémlicthe unSes orimdmplete, deltwsy df iuGiepis.0Binedthe Ridis 4t he

sol uti ons devel pped to date have not bee 15 adequ eC|aIIy for
product s I’iléF\/tPP]@P @F QARG thq PGP TRFEIES E@d C%?’éeér?f’ ﬁ§°'|u§a“ yeeied in

formul as gvidagnigrfioh Qeliéd, AeRSH & H3rupab e hblidn The kGatdied Tt lafer bRdd C

densities _in this range are often used since it allows a patient's

nut ri ti on&HngsExEs sicle obBe hettlesas wall 24/ Br armingtratgmheh Xrsiing i1y the neg-gelivery. uni t ed
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United States an Al ed to

i nproving the isﬁf‘%m n%pp%‘bﬁg%tvéélghé fgcg% gﬁum‘é‘ﬁt% gg%%ﬂgg hg%afg% fgf; gum
will redutke qntﬁeahfwmlﬂ@ﬁe@awdlcmmed@}'ﬂ@mh@meMle Ifrac emmmgxs 5,416, 077
to Hwang a GRE nwil
alsor educcg’te%%égéﬁ%h&r&gé %%S’é:h‘%h?éce pa‘tﬁgﬁ)teljsg&%} e 5| gni | ca gghglg?ri bution

to the ar bs:cntzhederto srilveutihisopmblhmvbutnbtt sohmiens degelbpadab damdeeumitt beenespeci al |y in

cal Orlf (‘jlgtrésee Dutr ft}onaciuc h\g{‘\g’llhlgmtegu%gmdggﬂres rchners have focused
upon addi ? BECHFPEHAYi PT PEFECE eRIute ST AET S c e B % R ani ng, the
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creamn ng wﬁluﬁebeﬁp@lro:ﬁmmlyllanaan be decreased by the utilization of a
particular pro 3/ 0Q583 19373 stem . This protein
system cont ai n ‘F‘F%%f%gﬁFnﬁg% oyogbsgéf"l‘ggf ?ﬁa?% Suestesie snbangngs r om
about 20 t eheqhQiital GRLINY W Yateral RBllADItiéathR3Fh GG @irfhgcélﬁﬁaﬂd B@iamsd he tot al
protein content of the fornmula. The stabilizing protein.is sel ected from

the groupdedsystiihgecse Fearuieg Broblegrso Lnitad Siirs &yt o-o083: hi8 [y horpt ef er r ed
stabi | i zi Bga1ns APdifkcted & Biprovingibe Sability @eildtaRiohhllal H ©fthtsths BRAT € n system

wi Il exhibit an absence, or a* signi.ficant
gum will reduce the incidence of crearning. United States Patent No. 5,416, 077 to Hwang
etal teachcs that iota carrageenan and kappa carrageenan wﬂl also reduce creaming .
25 While these patents are a significant contribution to the art, thexr solutions have not been
entirely adequate, especially in calorically dense nutritionals. _

_ While 2 number of researchers have focused upon additives or stabilizers to reduce
the incidence of creaming, the literature does not describe any attempt to evaluate protein
sources and thevirv impé.ct upon creaming.

30 | |
SUMMARY OF THE INVENTION

~ In accordance with the present invention, it has been discovered that the incidence

of creaming in enteral formula can be decreased By the utilization of a pé.rticula.r protein
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reduction in cream ng, when conpared to an enteral fornula utilizing
caseinate as the sole source of protein. This absence, or reduction, of
cr eam ng woloB/oss3Tai nt ai ned for a period of at |east 12 ®POmUSS2/19BM3 S
finding was entirely unexpected. Caseinate has a' long history of use in
the dairy industry as an enulsifying protein. Caseinate is routinely used
in oil-in sy8emaflds peoreih systems caitansdTant alasg 40 as kbab| 35 varvg 86l aginiateSanda

desirabl e n id profile, g as ... t hought to significantly enhance the
stability %%-F ()eu?grrtﬁlag?"(‘)tn{sd “I‘f'f&’)ﬂ ‘?ﬁfv%lar'ﬂs"éhrm§ F%r‘ug‘ﬁ‘d‘r ﬁﬁe‘? P&P &&%&PFP&P& actual |y
dest abi | i zeatenhef tienfoenalh. The soabilizity proteiie tdlatt RS the @hkifdg VRS

entirely unexpected. Despjte the stahilizing. | npact, of the caseinate, the

protein syv§g%§§§f’|‘6’ﬁﬂ“ﬂ“t‘§§iﬂ%’iﬂﬁ°m’f5 PF %féetdzsfﬂs’gbzﬁ‘lg RYEBiheYe. The inventors

have di scover eEntdidtforrtiguitizmeGRNb@Min ShtemShiBRkhibiz hiSbsPh@t & Ikid Lycreased
gGRIND & & dkidnifichht

above 60% 6, the fornul ati ons beconme unstable. The protein precipitates
from the cRUEPR T creayagwhep fomped 1 3ciarl s yilizing, castitat asey solespect  of
t he i nventsh@ide bSprelenS Citerhbkdhcal ot BMuetidS of &ganﬁag SilPbe AR A MY ;&Qo 20
utilize this protein system These nutritionalS conprise: a) a ‘protein

syst em pr & pide# | hmopidy s This Boding wasrntirelit unexpeptasy | Gaseingfte bas allongibistoryt i onal |
in which sgid RLRIELY iSRS UuRARe photeid .0f einate .protein,
present in t’hel‘quantl_twy of about 40 Wmoﬁ/t:)u?oé%{é%t&lg{gugv?e\j\%@usegé%%lpmupon t he
total pPPotveter eowisionn singsfit has Glesitable puganplepiinsd desinatil arhino agidgirefiid, lahd vag
protein s I Std fr-.vegetable . protein and whey
protein, ?ir]] ?{gﬁ{ sal 2’% agl %I ?%e%%%g#%(%#etﬁ%rﬁgmﬁ?'egécn?vel}t%’pitﬁ’gm&lﬁléﬂti ty of
about 5 wcagdnate ahelly d6Gbilitedde aseldformda by plvendting ahasp sapiagition @@nt ent of t he
nutritional; 30 ource of fat, providing at |east 25% of the total
calories %kmsegri"alg%ﬁje?trelati onal; c¢). a source of carbohydrate, providing at

| east 30% of t Westiwitiz des@bilizing snpakt Fabelcaseitiid, thd proeal systed Ghol) catitaih €ast 8

gr ans a source of fiber,per liter of said tritiopal. 3 03/ 005837
PCT/ USSEI 7233 &Mﬁeﬁg?ﬁggﬁ\“ﬁﬂ‘maﬁﬁ dﬁ_%eﬁ@éﬁh‘ffm RBEF n this

appl i cat i enabilishg pruteih Brifidréaset £50ad 60°0) titl Formulati Bk Bek drhfaskabld 'TH pRoteinand
“product" are.bei used .5 interchangeably. b) the term"total cal ories"
refers topf???’t?ﬁfggmé%?ﬁ“?lW%ﬁﬁ’Fé‘ Y Bfer thegBalingeessA8l ume of the fini shed
nutritional product (i.e. calories per liter). c) Any reference to a

nunerical range in this anI i.cation should be construed as an :
A further aspect of the invention is directed to a new class of enteral formula which

20 utilize this protein system. These nutritionals comprise:
a) a protein system providing at least 16% of the total calories of said
nutritionai, in which said protein system contﬁm; |
i. asource of caseinate protein, present in the quantity of about 40
w/w% to #bouf 95 w/w%, based upon the total i)rofein content of
25 the nutritional, and, . | | ' |
ii. astabilizing protein selected from the group consisting of vegetable
protein and whey protein, in which said stabilizing protein is present
in the quantity of about 5 w/w% to about 60 w/w%, based upon
the total protein content of the nutritional;
30 b) a source of fat, providing at least 25% of the total calories of said nutritional;
c). asource of carbohydrate, providing at least 30% of the total calories of éaidl
hutriu'onal, and;

d) atleast 8 grams of a source of fiber, per liter of said nutritional.
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express disclosure of every nunber specifically contained within that range
and 10 of every subset of nunbers contained within--that range. Further,
t hi s rangwobo0dsa’ be construed as provi ding support for aPpclraisny/éi3rected to
any nunber, or subset of nunbers in that range. For exanple, a disclosure
of 1-10 should be construed as supporting a range of 2-8, 3-7, 5, 6, 1-9,
3.6-4.6, 3.5-9.9, 1.1-9.9, etc. 15 d) The term"total protein content of

the forrmula" is base !H}ED éh#"l'fd .I?ﬁ!i I AUS non-protein
nitrogen e) The ter mcb%g S rel?%&r’s o a lgg#o - Wéﬁerences based on
t he Reconmaenstdih Biseippligatidd:l owances (RDA) for essential vitamns and

m nerals: The nane "RDL" r aces, the.term"U. S A’ Rec,onm%nded Daily 20
Al | owances) . .2 Rec%f&’ﬁﬂe?fteégl?‘g} Al ?W@@Q”?ﬂbi\)aﬁgr%&flﬁ% abegg used i nat ed
nut ri ents al | owancggereisdngbdbiyshed by the National Acadeny of Sciences used as
the basis for setting{ﬁgpe U S. RDAs. It is updated periodically to reflect

viPgpEomes 5 owwmeg

current sci é’?}ti f phe t : . calope Cﬁf‘@%‘?ftade : ‘EPE?fs t he
uni que protein sy.amMsHES MidiBohl fRAN® ( i.d RisriesHepli@hN system significantly
reduces, .Oor elimnates, phase separation in these oil-in-water enulsions

and thus si gl fi cARY FEETARSsitHP PuBCErbragge s goplicainnesiguld bs censtruetl 2s7ove.
This protein sysemge@dbsﬁmoe'ﬁuf=§§§géa. bR Fithll e {
enteral formul as mar kset ed .tf) datdé, gy_ r.el‘%})s/ﬁ%gﬁetglﬁll ng Eigg%r%{dei n
system ¥t he i nvefmvemysubsey oftoymbers fcontpigedhwitlp-tiat rang8 O Fuithes, thissangen syst em
can be used in eng bel Bhifled 25pdGiin of %Iiﬁsmgcﬁflﬁ{eé‘ko Bﬂpﬁ&ﬁﬁéron or

I
for popul ati ons subf%g"girl ng froma part?_c a sease or I njury. For’exanple,
di abeti cs experi epcmbset gfrumers is ¢hat rangé.obut eghmplesedifansateof WH e shduidibe

traditional enter ryoul refore..,speci ald zed, f.qrimyl.as, havg been-
devel oped for theggemg-lgeac{j#é‘?ﬁps?&%ﬁg?ggcfdg?%ﬁsgsg’o ?ghs'gg‘h aisﬁé’?’gl'la '|9\/el y
greater quantiti es. of lipids in order to 4 WO 03/ 005837 PCT/ US02/ 19373

bl unt t pat,i ent | vcemi ¢, response. . These forpul a often have .si.gni fi cant
cr eam nnge pr 8bl ens ﬁ%lf"i ﬁlﬁ-tgl%rgr?&b%’ﬁ_é?f’f ?fhﬁifg I’-isgﬁr?fl%gbeftmfﬁ@aﬁ%gt ein
system of thi's i nmedgdnoninus mapiptefisniabgeauch di abetic fornul a incl udes
A ucerna(r), which,is: et.ed. by Abbott,. Labqgratorjes and Gytrol (r) which
is marketed By Ne fg@%}éc’ie&f%ﬁeacf‘?ﬁfmr et Resrd B Begned for | ong
termcare facilitResonwheaided Dadiirg Alliswarltay/ @) FoHsdeatidl vthmink 8id @inegl@y el opi ng
pressure ulcers dye to their |imted nobjlit These formul'a often contain
el evated quanti ti ﬁe Bioe inréPlécet?thﬁ?rB'fm‘?é'ﬁQ '@F@m&ﬁ’&n@ﬁéﬂéﬁuer from
si gni fizpant cr eanAN@vaced| RéBmutexadbRErPAlISWERes  RDAY hAShé € btidemdeyi ty (1),
Jevity Plus(r), Tvvo_calajlr), Periati ve('r)h, and Nutri Focus(r), all of which
are narketed by ABEgeat allowances established by the National Academy of Sciences used as -

I the basis for setting the U.S.RDAs. It is updated periodically to reflect current

scientific knowledge.

25 Thekeyto the -prcsentlinvention is the unique- protcin systemn described above. This-v.
~ protein system significantly reduces, or climinates, phase separation in these oil-in-water .
 emulsions and thus significantly minimizes the creaming problems ci_escribed above. Th15
protein system can be used in essentially any of the prior art enteral formulas marketed to
date, by mércly substituting the protein system of the invention for that of the prior art.
30 This protein system can be used in enteral formula’s designéd for the general population or
for populations suffering frbm_ a particular disease or injury.
For example, diabetics experience a sharp rise in blood glucose levels when fed
traditional enteral formula. Thcreforg, speciaﬁzed formulas have been developed for these

patients. These formulas often contain relatively greater quantitiés of lipids in order to



10 Laboratories. O her exanples include Probal ance(r) which is marketed by
Nestle and U tracal (r) which' is marketed by Mead Johnson. The specific
enteral fwoprmales3tescri bed above are only an attenpt to ilPCHAtSNAIB73 he
many potential applications to which the present invention can be appli ed.
Those skilled in the art will readily. recognize other classes of formula
whose st abiluntthe maaenth glycanpic cespahsdy THéSe fdmaujarofite have sigaifieant @featnitigs | nvent i on.

As is well own to.those skilled ip the t, tube feeding. fornula

o5 ol cal |y PGty 8 Beef bpB hopleaS ot broin e SPOPERPE qust

cont ai n prExagiples ofsaeh alaydlicdsrtnuld inpluds, Glustirh#8Y wiich igRdrigteddyalbbort These
nutrients nmust be present in quantities sufficient to prevent nmalnutrition

in a humarkabpratosiey #id byl B twhichds maskgter\pyflestéonsumed or adni nistered in 24
20 hoursg. Typi L Y; LS jd j j - Qf calories to
3000 caﬁori es %g%mﬁ%%/ﬂhﬁrﬁgg é@éc%eié%raiesg@legﬁdéﬁcf&g%% %?%?g%% Yh%g%%\t}g unme.

rangi ng f rheve 4 subgagtiadl iriskeof slevefypingrpmnseneairersaiue tdeit Gmited abiify. tThess i nvent i on

is the pr i t - T : shoul d oy de | east 16% of
the tot ol gyl MER'cBRain 200 BhSldbes SHELBMAN BloriosPhENNE Eoflhs 583 3000 O
t ot al cal diromesgnificantacréamihprobéemso dixamples ofistchfb omilakasclidedavigi®y Jdvitk 6. 5% t 0 25

about 25% of _t total, calories, gf the pnutritional, and re typically
about 18- f&?@o&e"‘f’@?@r Pe’&%ﬂVSéi’ %’édﬁ °pr t%li?fl‘-"ébs’g’["’éﬁf’ﬁ‘f ff‘?lgg’é(d\qbﬁgt he. pr esent
i nvent 1@N 1AMShtdReN t Gibdr AlampRa $lciidWPrélialned® Which idiRGReted bpNelgiala The first

protein that nust be present is the caseinate. Caseinate should be present
in the forfiaca® shichurmarketed by Meadiolinsgn.pr obl ens descri bed. above: The

inventors 30 h S [i.S] i er that i,f _the concentratjion of the
Stabi | 21 g pr obE il bRt SERHELARI IR ol ad PRSI IS B e

encount er echny Abtehtivd spplicatinne nd which ciesprefentitredntion pance dpplial €Bhoke shiled e

emrmul si on. Thairgg@rec'. irt ati.oen %s C?xaceﬁrfbat d g/nen %ljg‘e formula is. . thermally
pr ocessed B WEHFRIE BN LR RHSETR P PRy wEoRRG284P0BE S FPe19d802/ 19373
Casei naf e tliesprbtein spaér of thizdahwehtien.f r acti on of protein obtai ned from manmal i an

mlk. Preferahly, the casejnate. is obtained frombovine, byt it may be
obt ai ned from gﬁ%}/ ‘“f?hrlfﬁfévlm t°\bh%s§éh]rlﬁqslﬂ tg"sarf’ Cifmeﬁmaﬁpsms.

Sui tabl e theneR solrce sfiftvhe Thaekdidar sa6i dstaiCHoRin)atBohyiad:sipids,casei nat e,

pot assi um _cas,erratg, ,rragge jum caseinate, lithiumcaseinate, 5 etc. The
casenat e "EAPPEARE FBRGFLn f?“‘F!B%V’é‘ﬁt,t?eiﬂresﬁﬁynBWFW%W”W@FWFVZM. If a
hydr ol yzeeh5fidhiedh i0h Huase) ifatBlu tHaQdn rdabilp ROMnSir@VS BB 8EHELin0l¢ -

hydr ol ¥sis ( of 10% or_ |ess, Degree of hgdrol ysis refers to the

per centhgdowys Papicalyethis pigds 3 rRiRricaeatement ofd 006 palesies so 300 cplopesPer n gr eat er

detail, i ngl UBhQg Bidadsd R prdRi&! illaNVoRghebheilly il 185 2Medsen, in . Journal
of Agricultural Food Chem stry. 27/6:(1979) 1 -1262. 10 Caseinate is

avai | abl e fronfnesemrpersnicd was of this inmentiop drtheRepin ystema Jdie paeteis
system should provide at least 16% of the total calories of the nutritional: It can provide up

to about 35% of total calories. In a further embodiment, it provides from about 16.5% to
25 about 25% of the total calories of the mitritioﬁal, aﬁd more typically about 18-25% of total |

calories.
The protein system utilized in the present invention must contain at least two different
types of protein. The first protein that must be present is the caseinate. Caseinate should
. be present in the formulation due to the stability f)roblems described-above: The inventors |
30 have surprisingly discovered that if the concentration of the stabilizing protein exceeds -
60%, a different stability problem is encountered. At these concentrations, protein |
[precipitates from the emulsion. This precipitation is exacerbated when the formula is
thermally processed to. achieve food grade sterility. |
5



and hydrol yzed casei nates, are avail able from New Zeal and M| k Products of
Harrisburg, Pennsylvania. The quantity of caseinate contained within the
protei n syetamwisan vary, but, the protein system should ecmtisoniars | east
40w w6 of casei nate, based upon the total protein 15 content of the

formul a. Caseinate content can run as high as 95w w¥% based upon the total

prot ei n coGhefiate levméemambmlelmcuamefpeasmldb&n@d\&ou mBRnRLASANE. I N a
gquantity r from abaqut. 60 5% of and npr pically from
Thout 60 (AEABG, et et S8 AoTe e oy BF AEBRT GoR ant Aemche:
conponent vaosé Bk By Rldiely SoSiRE byShinils SE@Ableitfled 8f Qe Acudd @Rt
stabilizing protein should be a vegetable protein or whey. proteln

Veget abl e pyeotats, nalcxsm cdesimatee gotassum %smaiegxmtgwten soenate, ithing, caseinateqni mal )
Exanpl e e r gy tato, rice
and pea§ ftcegﬁ\,/fke et a e\és p%‘re‘ftoe%gllynmﬁaé{ %& eggrablmay “ha%‘t%}// hy(%gfé'z I%Pr’r%y be
slightly Wdro@lzydmrcclofcshmﬂeds wed, mbsuiéhswaa dag’rcefof@)r&dmmm-hammbwt 10% .

The nmost preferred veget abl ein | e.so nt as

o1 ther soyer Db ISERhAR ek e Pptleds % pestlf Aor oA pes SorHet o | 21 ng
protein rm.ydead:rﬂﬁd begmttaydquwumngwmyoda Ifd}tdeieﬁnjn&gtmﬂ RCAdleSNisttal @

fraction of aproteln obtalnedfrommamm . Preferably, the whey is
obt ai ned - ' ptura: he @7@&1%79%35@’?‘% any mammal whose mlk is

rout| ngbyconsmma@ﬂm@% Béofnﬁ:cpéﬁ SGradR Yol fa%aPéﬁ:? gay have

a DH of 10% or less. 30 These sta | Z1 protelns are ava roma
nunber of- apdhwdnolyzed casanateseare a@able@omﬁt\eZeﬂm@hﬁlkmctanﬂﬂhymg,yzed whey
are avail a}%l]ﬁ: g] New Zeal and M| k Products of Harrisburg, Pennsylvani a.
Soy and hydr ﬁyyze soy proteins are available fromProtein Technol ogi es

| nt er nat i onal -dhe Saamity ¢fcasesmateMogminediwithRede pravtin systeirscaa waiyl algltiee f r om

Fei nkost 6 V\D 03/ 00 83/ PCTIU 2/ 73o I ngredi ents.Co Odl Chi o.
Rice prot &rHPS A ICA €= §9 PO % afn oo P2ohR (rlg:)%fgmagﬁmf_%{?hrop,

Cal i f ol Hi a&onteraf therfoingila C&cﬁualcbﬂtbht&aﬁ&mﬁsﬁiﬁgrﬁ@ﬁe'vw&@ bhsad up&d the KEokuk,

| owa. The stabilizin rgtein. e ei.ther ey or a ve etable protein. It
may al so B%ta]a%mﬁ’ﬁ CQB%P{A) lﬁf’ré R etge 8‘ﬁﬁmﬁtﬁé”']¥)\€ %ﬁ?"&t‘? Y 15198t ei ns, or
an adm Xt ot soutl6d ﬂ‘oe:bexﬁtt85°/vetgﬁﬂatﬂrety|prcam}8fr&ﬁabeh@O(wadS&xt Bgwok St abi | | Zi ng
protein can var% vvizgelc}/, but will typically -range from about. 5w w¥% of the
total proto3ief WBHI%HPIOGP PP Ubout 60w We6 of the total protein content. In

a further enbodheBiter cdntnsit@bileiptbtaa sprakh Bithe staﬁoﬂmx%sf&&t:w mhkhe quantity
of from about, 15 to about 40w w o and nore ty |call¥, rom about, 20 to about
REFARlE

35w wol 10t2BHizipg arateR shoulst Rerayegetak)p peqsen omh%mwgm Rteitiose ski | | ed
in the arerved@odt &% REHaHIO Hueil( 1.8 R -Rlmdl) BderBiQlofhfitable vegetable

proteins include soy, corn, potato, rice and pea. The vegetable protein is preferably intact,

but it may be slightly hydrolyZEd. It should not possess a DH of greater than about 10% .
The most preferred vegetable protein is soy. The soy may be present as either soy protein
25  concentrate or soy protein isolate. o
The stabilizing protein may also be whey protein. Whey protein is the acid soluble
fraction of a protein obtained from mammalian milk. Preferably, the whey is obtained
' from bovine, but it may be obtained from any mammal whose milk is routinely consumed
by humans. The whey is preferabiy intact, but may have a DH of 10% or less.

30 These stabilizing proteins are available from a number of commercial sources. For
example, intact whey and hydrolyzeci whey are available from New Zealand Milk Products
of Harrisburg, Pennsylvania. Soy and hYdrolyzed soy proteins are available from Protein
Technologies International of Saint Louis, l\/ﬁssouri. Pea protein is available from Feinkost
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are comrercially avail able (hereinafter "isolates") and may be incorporated
into enteral fornmulas. These mlk protein isolates contain both whey and
casei nat ew0i0p/0emBYi ng anounts. These isol ates nay be uti PCTa$0/W3The
formulas of this invention to provide both 15 the required casei nate and
stabilizing protein. Theses isolates should be treated as if the whey and
casei nat e Ingradientsn EdmphithofiLotih ©hics ORiat protedr ie atnlably fioncOalijoma Matuspar at el vy,
when det ining,if they.nmeet the limtation f.the ¢clains. For exanple,
10 grams g%%c{sl?glﬁi’%"(pe%ﬁ'a i T fﬁ’ﬁ?ﬁé‘&ric?p?ﬁf%%cd%O% whey,
shoul d be Kdokald, @slvaas i f 7 grans of .casinate and 3 grans of whey were added
to the nutriti g_?lal ...20 In additi gn'{ho_tHe casei nate and tjgﬁe staﬁbi l'izing
protein, the forfdt & PESSER BAKPE §CE BRT-GT 7 Yepeiable RIOKER- ol impy 2lsgbes na) |
peptides, anfadhBeupdt W& andak or ReRSkidatid protetiChr Addintiknfsor diffsfint exanpl e,
arginine pronotes the healing of pressure ulcers and hel ps to maintain- the
i ntegrity vesetablrapreteins. Tbe Ananitycof SEPHERs AR AR rawieali butivwijl opically may

benefit frophag ab%@wm_ogthe%thntﬁmﬁeieaeca%n@apw £ 6RNAR)03F i rgthiut am ne.

O her ami no . acids or peptides 25 ose presence may be beneficial include

met hi oni n@rot¢ifi corteRto Ima ffurthep embndimenicibe spkilizipg, protginis aresentiimths quietity or mul a,
their coll ' b Lt SROHLA Dt ! foot L 9) ot ein
cont ent, gﬁg&rhr\érgggﬁgp%ca ty aboutiﬁ(acr)nN/ V\P%Q'Fﬁg%%?to%? tggb?"hgggfotoei n, the
formul 3¢ rfiithe tagpratem dopteptls, or fats. Lipids provide energy and essenti al
fatty acids an nh t.] i le vitamns. The 30
quantity of Ii %Isgwl.?? ?lﬁ?vﬁ'%g)et}]%gt eéafdé(r&%u' élssort%tes‘?'% ggllc%/t%?ﬁetsi é(;?ﬁm(ﬁ:‘é)r{m\?lélry

wi del y. Havesemerdalbyoaviailapld ereippfierdisblytesidtand muaydielissrparattd ime biteral N whi ch

t he fat caqntent @ bel. Wrgtb'oqgoluczg%t%];'lbt&tv%c ca%h%rigst.e Ve vV\D.OB/ 005837

PCT/ US02/ 33’7'%" 5 Y RET S "G AT THE PROWEVR A RS SnEUM provi de at

| east . abatiouRs. YT bése ishiates ahayl beasilizediie shedbrninlas of ctigmlentian b prayidpbesi de up to

about %of tatal calories,. ln a furt -enmbadi the IipLd provides
om abbuii TSR] AT BOTBHRPE P 0T BRI b eged oFr B || pi os
is not gr iv&hieﬂﬂid &a@ciﬁdilecc?d%lﬁd’dltf within thgxlik)élalei \&irﬁ bei@§ irc6fpdtdted Al d'epz::l'a@fyhbvh&l ds, that
5 provides: all, esseptia atty aci and .t Is sujt e for human
consunpt i GfteFRipgH tgmrflﬁ%d%nz'e%am?&g oty FraHE 0 %?fagﬁif{a'i& abl e for
use in t herdt@h MdlaftScottaididd F0% Baé@nkitt @Rd 3098 Wheah&QY bOtrkatedhd iV E g@ids.of MBI | Ne
oil, sunflower oil, high oleic sunflower oil, safflower oil, high oleic
saf f | owner Cb‘i‘qaf‘f W&&T%ﬁaﬁwyyﬁwﬁd@itﬁ nggenahseed oil,. corn oil, canol a
oi |, podm 10 Ofd additdhM KR'ARINaRI IndAMtAHi1%Irg HRSteinh) ShEBEMuINHIG RSP e Ci al
sources for these fats are readily. availabl'e and known to One practicing

the art.. Femaigfgapmino asiy, ofsgalbpepsiies Hihepatiens worlddhenefl|feort rushaddiavrer
Dani el f . Dec L RO , d. Kk |
ni el's Mgg] %éa@ﬁ?ctﬂsmoﬂ,e! thk Iﬂ%%llﬁ% logﬁ% SRR W he PRI M3 REPREM kerne

oils are-avail abl omPrem er- I's Corporatron of Portl and,
Or gan. integrity of the skin. Patients suffering from traumatic injuries may benefit from the

Apresen'ce of glutamine or peptides containing glutamine. Other amino acids or peptides
25 whose presence may be beneficial include methionine. Ifa.m.ino acids or peptides are

incorporated into the formula, their collective quantity should not exceed 20w/w% of the

total protein content, and more typically about 10w/ w%.

In addition to the protein, the formulas must contain lipids, or fats. Lipids-provide

energy and essential fafty acids and enhance the absorption of fat soluble vitaminé. The
30 quantity of lipid utilized in the formulas of this invention can vary widely. However,

creaming is typically not a problem in formulas in which the fat content is below abeut

25% of total calories. |



Fractionated coconut oil is available from Henkel Corporation of LaG ange,
I1linois. High 15 oleic safflower and high oleic sunflower oils are

avai | abl ewbroev8¥0O Speci alty. Products of Eastlake, Ohi oPCVHISON®3® | is
avai |l abl e from Mochida International of Tokyo, Japan. Aive oil is

avai l able fromAnglia G ls of North Hunmberside, United Kingdom Sunflower
and cott onseedseigkserargaidelnad havsiver, ipidnshQald prdvidef at Masinbayp @5V sof thd totak s ot a.

Saf fl ower 0jl. i ‘avai l,abl e from Cal i forni ), | r por.at i.on,.of. R chnond,
Gl 1 forni S5oges it ey Bnd g B b O AP 80 19 HSHif I8 AARHT | o s may
be i ncor pehiiodithent) tige ligid providies frérh abalt 309 td aboutesg% Shstaicdaloried] Thedodse ar e

known in t t..A concise descriptign of. structured |ljpjds can be found
in | NF_CRM°IP%ﬁ{p‘C§,‘S qef crincpl <o s BVaRsioR, _Rﬂﬁﬁi“ﬁ %&°@§P&E%?‘lé@%51 2 ds al | ow T at
tailoring fréRded AR EssdiQithrry Ali&PandaRatliliuitgde Bt 8lu@Sn Eals@BptidMOmayh871", 768
which is hereby incorporated by reference. Structured lipids are

pr edom nar\{“il?d% triacyl glycerols containing mxtures of nmedium and | ong

chain fatty acigsnphsbfiod2iRe LGy fRRENE A UEd B USe forhbibCokiCHvidughds and
their use in enteral fornula are al so described in United States Patent

No.'s 6, 19uchsie sanell, 6liveodl, gayine piheurlomer i, dighfolanuafiowgreilhafliowgr ol,

| ncor por atgg fyc £a§io%? & ac%_c})}?ate@'"gof:&ntd 8[!%%& dledlddl Sorh BY EALALBE Yalrh @l SO
contain a sburce of carbohydrates. 30 Car o?*lydcrat €s are an | nportant energy
sour ce 19 oroilf prémikernielerit arsignitivass thereofy Sbutickaus sprametyiad sovaced faxtthdse fasdwe They- ar e
the preferred fuel .for 3l 0. : o] ls. . T ntify of
car bohydré:faé Yﬁ%@a%%%@w{qg%ggﬂ%gﬁﬂiaf%w %%’%Llpﬁeyfﬁyrc}glfi?%lasﬂ% Ici ent
car bohydr avaikbisiffom AlrdetDatiely dtidibad pildecatde Minoiks.c&otn, 26¢muad, pilmtaald pabuh or i es.
Car bohydr at Vi .8 03005837 PCT/.LJSQ2/ 73 about 60% of
to{ aIO )éalrg‘ ‘fenglsé@‘yﬁegalr gal e;?g%gf%gﬁﬂk%&%f ﬁs‘g\%‘% morﬁt’oqufggg%?é%?r%u? -gg%to "o
about 55%Fedctibrdted cozamaroil éssavailabivefroa FHaaky) dlodgcestdnilLaGeanghdlinsiedHigh t hese
formul a_can.vary w del.y.. An rbohydrat e.. source oj.cal used ipn the

| oduat 55 ke Bbyd 9 e (DY sufBlROo S B GE SRS EEl PR aD 1o
utilized iBaedaiteleOtly dviatiyedls awilibls EamMNochidl Ineeationalbf Tokys Pipen. Pabey/Ner S,
Sy Up. and CLfT B o AagiQh HotorauEb RS Siried Rttt sPBIoreed have
been desi gpRshstddroildhrldokilabk fidn (algl MEBIabAlis, MiBietord)| SuPTLWEE biLRSE | evel s.
Exanpl es of such carbohydrate bl ends are described in US 10 Patent

4, 921, 877 ¥ylablsdipmetalifafuaPils Coopgpr pt Rishmord, §adiforday bert - et al ., US
Pat ent 20 5, 292, T2 RiditonAl HeYe Bbd Hade Bildsthienad §ids maybeln&3gorhed bAbiedal i n et

al, the contents of which are all incorporated by reference. Any of these
car bohydr apEitiepalitresimasy Ssctired lipisars mopndn theuart i4 foseiar deseriptionios i nvent i on.
Al'ong Wi t Ry Be3QHTiGRs Ofn Heab RN IRBORM VG, é,@#&ﬂl‘b,ﬂﬁg@fo@[‘énﬁiﬂwm{}&ﬁfa@ wi Il

al so contain .
lipids allow fat tailoring (October 1997). Also see United States Patent No. 4,871,768

which is hereby ingdrporated by reference. Structured lipids are predominantly

25 tﬁacylglyccrols containing mixtures of medium aﬁd long chain fatty acids on the same
glycerol nucleus. Structured lipids and their use in enteral formula are also described in
United Sta;es Patent No.’s 6,194,37 and 6,160,007, the contents of which are hereby
incorporated by reference. -

The nutritionals of this invention will also conta.in a source of carbohydrates.

30 Carbohydrates are an important energy source for the patient as they are readily absbrbed

and utilized. They-are 'the preferred fuel for the brain and reci blood cells. The quantity of
- carbohydrate that may be utilized can vary widely. Typically, sufficient carbohydrates will

be utilized to provide at least 25% of total calories. Carbohydrates may provide up to |
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15 a source of fiber. The .exact inpact of fiber on creamng is not
under st ood, but the nost significant cream ng problens noted by the

i nvent or swolawessstcurred in fornmulas containing significaor/useamsrsi es of
fiber. Dietary fiber, as used herein and in the clains, is wunderstood to
be all of the conponents of a food that are not broken down by enzynes in
t he human aboge §0%\of tdtalagloriesd Fypidally, watbebydrates willipgdvide front Bisont P8 t6 Nt 0 t he
bl oodst r'eaagl'-Z%o/Thtese ]‘:ﬁod conponents are nostly cellul oses,

heni cel | ul B8 /pR PRI TS, nucil ages, and |ignins. Fibers differ
significant!ly iThd &gbdhyafeditestimaywepes ib ke RRAuRRYSERWidL! Ualur e and
therefore their physiological fynctions. The properties of fibers (or fiber
syst ems) tREROLYHRESPUISH DRIy Bﬁcgtﬂ 50 EFWC‘PFY)‘?F wee Exammlesiof rutpblsng

f er ment gbi dattichydriliet that 89366 ulikzed flchide hidnslyzEd R8K st2@R rﬁ)ﬁtoqw,e%ﬂxcbﬁt Y
soluble 25 and insoluble types based on the fiber's capacity to be

sol ubi | i zZERPHMETR SUSTISE-IOrBHIRR $oids glucese.driciqse dactase, highdaictoseeare sguplipid er i n
the amountg.pf,c8)atkh&ifnd insol uble fiber they contain. As used herein and
in the clains "soluble” and "insoluble"” dietary fiber is determ ned using

Aneri can AssociSatdiairedearhydedte dhedyihsvebaenetgnetbir [diatheds 20 Belp maderased

herei n ang,.l. i =l L [ ¥ " di fiher" is
under st oogh%lgblgse$§H§JS€h:gﬂ&defﬁg sS 3 ?h%fl g&é’ﬁﬂgﬁﬁg Flﬁg((ﬁ)sl arug%‘%&?{eééé ggd et erm ned
by AACCONMHalemwl 4,821,877 tarfchskvhercet d., RIS Rasernyat776 887 td Wikett et 200 HSoPatédre f i ber

source co j dietary fib u rein and | he clains. a

"sol ubl e" r%’f%?%?ff P%rgreyglbﬁ!}{gs_ll)g%gt i?ﬁ)égrk%st?)ara i *M‘%ﬁ“i n%@ b609% of
t he di et araye fll inesrporatedsylrefteaceli Axtyaofyheké taebolgdrathil@idainag the yilizdAGGHYEL hod
32-07, and %_P "i.ns ‘i’%bl e" .dietary 9 WD 03/005837 PCT/ US02/ 19373 fi ber
source i s RFIBEF O EEIERY S which at | east 60%of the total dietary fiber
is insoluble ekilcﬁ:rgaﬁilgh zfs:obﬂlg oasarﬁﬁtyafagé, efoRyul AAEGiMatditign aa{) A6 contaidn
Represeptative of_ so e dietary _fjber sources are gum-arabic, sodium
e D o1 B 5T o LBt S APt A et op EAgta F Aot PURRE S Mot howy
pectin, oOafgnifbght cRealidg RY¥bleint G&BS by SRHVRSRER) BivedEhrRAYA fortalas NUMET OUS
commerci al sources of soluble dietary fibers are-avail able. For exanple,
gum ar abi COPRPRSOTEHEGE ARG PEEPRFI Digsay hbers as used herrin gadin the clims, Bind t he

| ow and hiugBers@Bbd@Be AN tHetSrmpbRer@Ve¥alfédd ®Baf rO A brSkefPdB¥m bl BEzymePin Bel canp,
Maryl and. The oat and barl ey glucans are avail able from Muntain Lake

Speci al t y threas dgpsdve tractto sgrall applgrales wbish asq@bsorbed into therblogdsirgamy abl.e from

the Meey h%@a&p&g%&wh%ﬂ%@am&mﬂ@m&% W@Jng,yn{mageg{ahageenan

is available from FMC Corporation of Philadelphia, P nnsyl vanrt a.
Repr esent dghipe Kpers diffey capiiyein dheit chepidal gamposiior anshphysigd! stridtire and pea hul |

fiber, soynerbbiel Q]P@E- 1 al:yhedon fiber, sugar beet fiber, cellulose
A el&l'me ugogf(%lrces ?

and corn bran.. . or the insoluble dietary fibers are al so
avai | abl e. For Téx armpessies oftfibersdorrfibler systemns) tiat anpaxh be pliysiofogizal ffuaior areCat s  of

Chi cago, IsJ)lLi)iﬂgrl and fég%tenggi!lily. fog@{:engl’ 8" scgglgllﬁg,l £Her !:_zlxailr %eﬁ\gidgc{ into soluble
25 and insoluble types based on the fiber’s capacity to be solubilized in a buffer solution at a

defined pH. Fiber sources differ in the amount of soluble and insoluble fiber they contain.
As used herein and in the claims “soluble” and “insoluble” dietary fiber is determined using
American Association of Cereal Chemists (AACC) Method 32-07. As used herein énd in
~ the claims, “total dietary fiber” or “dietary fiber” is understood to be the sum of the solﬁble

30 and insbluble fibers determined by AACC Method 32-07 and wherein by weight, at least
70% of the fiber source comprises dietary fiber. As used herein and in the claimsa
“soluble” dietary fiber source is a fiber source in which at least 60% of the dietary fiber is
soluble dietary fiber as determingd by AACC Method 32-07, and an “insoluble” dietary

9



Canbri dge, M nnesota; pea hull fiber from Wodstone Foods of W nni peg,
Canada; soy hull fiber and oat hull fiber from The Fibrad G oup of LaVval e,
Mar yl and; weamg/oesssy| edon fiber from Protein Technol ogi es PaTdrsnztd3ahal of
St. Louis, Mssouri; sugar beet fiber from Delta Fiber Foods of

M nneapolis, Mnnesota and cellul ose fromthe Janes River Corp. of 20
Saddl e Br dibler soMew isJefilee yourde inpvhichda teast| 68t ofitisctoas Hierarofibea sdndolubizr s and
their incogporation jnto.f I faund i'n United States Patent No.
5, 085, 883 é%?@?%erto”é ‘f“é‘ﬁgé%%,%fhc %?éogher eby incorporated by
reference. The Rppfusdrtitive of sohibedietutyl fibe? @tirdeflart lgemf04bid) keBurgan vary, but the
formul a shoyl d 25 onliugi n at |east 8 gra of fiher per liter. The

nutriti ondPTRAf etHC}[ﬁe P5FABUBH AR HPS ™S d high methgyppctinmapand s per
liter of fdabey gluddas caph@biabidpsylliie. NubRfoudicbthmbRiDERS@Pbf olibfe quantity
raring from abqut 10 to_about 20 grans per liter. The particul ar type of
fiber thatdietay fges preAvgilable. Jior exanirls. gum aras hydmlyeedsearoxpmethyinelldostan
consunpt i gi tpRatn dnd t8¢ B ﬁd'ﬂ%h?rﬁ&ho%ef:ﬁﬁ& af availdbM frérh 190AGLAOTI @ may

be utilized., 30 . In addition to tiber, the nutritionals may also contain
ol i gosaccIPAPrleamp, Merviagd. Theeatssr badeygedany 4re svailpigs fropy Mountain Lake

gl ucool | 9asBeARAEAGRNE E)or hdORARENA! 1AL ShifiBleH ot aRMe Xt ENST Vel y

fermented to shor chain fatty acids by anaer obi ¢ m croorgani sns that

i nhabi 40t Kéorperpgen ¢dNweth Bergrus Mlew|Jengyseule iz dathageeaneis prasiable drviri BMCener gy
sources f - PR 3490883 L US02/ 19373 Bbacterium speci es, but
are not uﬁﬂxﬁaz}g%m%é} pot%ﬁ{th?aéﬁ%sgat %geni c organisnms such as dostridium
perfingens, C. Ragiesentagive Bf theinsolublh dietany filhdrs ora ahtshulifibbh pea huilfiset,ison wi | |

contai n suyffi.cient vitam and mnerals neet all of.the rel evant
o o el Bl oy cvleRBh B Pfar BAGHRE Sehore BREHorS biant NiASRHERTRD e
t o be overforfthe insdlilge distathfileees drahiso evailalsie. nBoraample ithé 8dra brdrois bvaduisie t hat
they nmeet the RDl"s over,.the shelf |jf f the product. These. sane
i ndi vi alﬁsonh%g‘ef g)@ggoﬁ%ag% %‘%r°f“al?‘ﬁlé%ﬁ{ %?Iﬁﬁ%f‘?gﬁhé”ﬁﬁﬁhave pot enti al
bﬁnefi ts fﬂﬁnﬂﬁﬂgﬂl\ﬁl '_ndespanpl@artglh lllﬁpen&caﬂwmﬁeﬁl A}_;'doggof_wi' ﬂnbi;ﬁg,s?@fad?;issﬁ_ase t hat
the patient .i.s afflict wi t h. _For__ex e, diabetics benefit from
nutrients hé‘ﬂéﬁ“é’é’d(?ﬁ‘rlﬂﬁ?q?ﬁ{ }rﬂﬁpﬁeﬁ‘mé‘?@%ﬁé@é}ﬁwﬂa&m Y EOYIERR  yi ng
vitani n afledffbiPrRGATe0lRRE Idt@maRah! &St 1B, Bfissasi; Wiht bA&SHlL IREt the
needs of E)ar i cyl ar PO ulation js well within the skills of- one skilled
.et?.\ﬁ%b@ ﬁ M?me

inthe ar yapRste PROLY inResataang caliulese Homsthe Jasmss Baver Lormcful a of
this i pyesLiQeBrdo¥PNERfdrityconpri ses at | east 100% of the RDI for the
vitamns A Bl, B2, B6, Bl12, C, D, E_ K  beta-carotene, Biotin, Folic
Acid, Pant ot heflireoradpialedissssion ofprel itiest audaheir ineorperageminty fogmelamsyum
magnesi Unpe RRLASS URd Siadl mmmo%ma%@y@m@%dcafgb% LidGhich Mhetdpgce m neral s
iron, zinc, manganese, copper, and iodine;, the ultra frace mnerals

chronmi um incorporated by reference. : ' :

ey

The quantity of fiber utilized in the formulas can vary, but the formula should
25 contain at least 8 grams of fiber per liter. The nutritional will typically contain from about
10 to about 35 grams per liter of fiber. Most preferably, the fiber will be present in a
quantity raning from aboutl0 to about 20 grains'per liter. The particular type of fiber that
- 1s utilized is not critical. Ariy fiber suitable for human consﬁmption and that is stable in the
matrix of a nutritional formﬁla may be utilized. 4 |
300 In addition to fiber, the nutritionals may also contain oligosaccharies such as
' ~>ﬁ'uctcoligosaccharies (FOS) or glucooﬁgosacchairdcs (GOS). Oligosaccharides a.fe rapidly
‘and extensively fermented to short chain fatty acids by anaerobic microorganisms that

inhabit the large bowel. These oligosaccharides are prefcrenﬁé.l energy sources for most ‘
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nol ybdenum selenium and the conditionally essential nutrients minositol,
carnitine and taurine, in a volune ranging fromabout 1 liter to about 2
liters. A®OI03/00#8B7 known to those skilled in the art, thePcalusnt/o93adensity
of' enteral forrmula can 20 vary. Creani ng becones nore problematic as the
caloric density of the fornulation increases. The stabilizing protein

syst em desEifidohemalp¥tes) St QP aativtilited WHRtdnaal eni¢ Srgihikas Wch Bs cal oric
densities rangin et ween, about 1 kil ocal ori e(ﬁkaca )/ mlliliter and 2.5
kcal /m . | b‘f”%’”@g %IQQ&%Pﬁ%éﬁ'r_e. for formula having a caloric density
between 1.2  kepe/gatricnsls 3 is kivahddd will 25ntdih lhfhikiG MhamiE ShERGISAIRY al SO be
added, to the nutritional_ fornmula to enhance the organoleptic quality of
the for multacet Bk ahipe elevant RBT's abase dilleriin te aft reperizethet autfivierialscéien.
SACCNAI & NG1ec AR v Brif W kAU lbnRllab i AR i Bl e P! P OdUCt S
of the present invention may optionally 1nclude a flavoring and/or color
to provi deRPReovertheishdlfifadf thpproduett dhefetsimeindiajsivala bisorpcagpeeahaveraiand an
accept abl e_: . f / i | es_of useful flavorings
ot cal Iy Tieepfich el ite ARORAIRELAD o deooke SR ESe fop 35 i

chocol at e,illdessnardisease dsgo berpayient graditicied withuBlreaxamplandiahesing bnafit fidae

nutritional products of t.his invention can .be.manyfactured using techni ques
wel | knovvr’|mfrge n?sh%éhe”sc%wgﬁ’ ?aﬁm%eéE%lel ¢ %‘l’lﬁgﬂﬂghy%%i%w&?gati ons are
certai nDy nnféral cohlentD At QO BERE, BGED WS dD Thé heeds O WPattcuibhgisalatkh isl ed 1 n
the nutritiaqnal .fornulation s,.,a few of the. manufacturing techniques
are descri' d‘"fhff’gléflﬁilﬁ&loﬂefkﬂ%aﬁwes. General | y speaking an oil and
fiber Dblend i \oxeaplk@fthéQftiriin kind@niddrhl sPstdnS for AMmRIBIIhiE iReatidni Der and the
fat sol ubl e vitam ns. hree pore s#r@r»ri es (car_boh)ﬁg’r ate and two_protein)
are pr epartgacag@ﬁféﬁnﬁ’ﬁsé?? erﬂof??fdhct_ I?‘é%ﬁ‘ﬁ’&%l%t Benble My B & Koget her
and the pryetatiafotkdt, BRI Folid RGidSPaHidth@Sc ALE, NihaR MM QMlind;ehiefa th the

oil blend. The resulting mxture_i's honogeni zed, heat processed,

st andardi Z8tUR, PRSRERUEY POBFTBH oY aphomRiorpyseand chioride il raqeminemlsy

sterilizegonThfc, hnBMet, cSPp¥r, bAeIbaRe; MR GHAIRLe hiheddlY cHrOiafiknt hat 1S desirable

to the consunmer or health Care practitioner. 10 The follow ng Exanples are

bei ng pr eseqivhsignym, sslegiam; aed thg conditonally epsanpialinatrienes mAinpgisglt japrtneTandy shoul d

not be congidided A%iunld FhdihdPorh AEodt TUERLL LBy manner. The specific

embodi nents 111 usat rat ed b%/x ?ﬁoese %)Eanp%esmvﬁ#.? t}fl")f/ust rate to those skilled

in the art théswivwl knawyiotgospigliddcialshy rt, pheofalorin densty afi¢dtéral fagoyla cinei n

syste f | kel t ' t§c§|</ i .cont ai ni ng

r eady[nt; g- fe d%%ljﬁ %}e‘ﬁ?egecg&ﬁer%é Jgﬁgggvi\ﬁl'r?#cl%@%% ﬁggtd ern O{:%f %’rn?‘ %?859% f at

cal ori es amueas8. INesablizhy drotdiesystinclesabedatioge ivespefialit applidalilertoa pi | ot

g' ant fzag 'ﬁ‘l’)"'"wt%a s ol Lserahg%gsbé%&ee%ra%%&é Nl JordaRSh, LifhEdeY 5 Table
kcal/ml. It is especially applicable for formula having a caloric density between 1.2

. kcal/ml and 2.0 kcal/ml. )

25 Artificial sweeteners may also be added to the nutritional formula to enhance the

organoleptic quality of the formula. Examples of suitable artificial sweeteners include
saccharine, aspartame, acesulfame K and sucralose. The nutritional products of the
preseﬁt invention: may op;iona.lly include a ﬂaVorin'g and/or color to prbvide the nutritional
products‘with an appealing appearance and an acceptable taste for oral consumption.
30 Examples of useful flavorings typically include, for example, étfawbcrry, peach, butter
pecan, chocolate, banana, raspberry, orange, blueberry and vanilla. | |
* The nutritional products of this invention can be manufactured using techniques

well known to those skilled in the art. While manufacturing variations are certainly well

11



20 BOVs of a 1000 | b batch of the control (100% casei nates) and 20% SPI
formulation. 12 WD 03/005837 PCT/US02/19373 Table 1 : BOM of 100%
casei nat ewofoateasBat i on | ngredi ent Amount per 1000 |bs of pprasor1s73 Wat er
761 Maltodextrin M 100 135 Sodium caseinates 35.9 High Oeic Safflower
Ol 9.42 CANOLA OL 9.21 Fructooligossachrides 7.12 Medi um Chain

Tri gl ycer iewid thbselill i the hutfticiihl foﬁaahﬁhuﬁrh@SEéMIEe Rad@actédig FI BER 5. 02
Soy Fiber 4.22 Tricalcium phosphatg .28 GUM ARABI C 1. 99_Di acetyltartaric

Aci d Est ertechmages a—”séacwm dap fesad p the Egampley (Seierally perlopg e ofl andfihesipos 1. 43

POTASI UM GchRAs 015 %a:@é B! A entRdiiel!] ﬁaﬂh&%t s Libdimifd 1OL ORI DE
0. 507 45 9%KOH ASCCRB C ACI D'0.284 UTM TM 0. 214 Magnesi um Chl ori de

0.214 CARRre mereclursies (cartmbmeinar amdtwe PratgmrapRRERM scparabdnhy meang the Gum
0.0500 5 Vich A8 farketinB fifllris et hnl3hEpGREPHSTerO TR0 Ghfries are then mixed -

together with the oil blend. The resulting mixture is homogenized, heat processed,
standa.rdized.with water soluble vitamins, flavored, and terminally sterilized. The formula
rﬁay then be packaged in any form that is desirable to the consumer or health care |
practmoner '
10. - The followmg Examples are being presented in order to further illustrate the
invention. They should not be construed as limiting the invention in any manner. The
.. specific embodiments illustrated by these examples will illustrate to those skilled in the art

the wide ranging applicability of the stabilizing protein system of this invention.

15 Exmle I

Two 1.06 Kcal/ ml fiber containing ready-to-feed tube feed products with 16.7% protein
- calories, 29% fat calories and 53.3% carbohydrate calories were manufactured in a pilot
plant facility using multiplé lots of protein and fiber .ingredients. Table 1 and 2 showed the
20 BOMs of a 1000 Ib batch of the control (100°/o:cascinates) and 20% SPI formulation.

12



NaF 0. 003067 POTASI UM | CDI DE 0.00015 5 10 13 WO 03/005837 PCT/ US02/ 19373
Table 2.: BOM of 20% SPI fornul ati on Water 762 WMaltodextrin M 100 1.35

Na- casei raiDas/0@837 HOSO 9.42 CANOLA O L 9.21 Soy Protei mCrasvzais’y. 60 FOS
7.12 MCT 6.28 Corn oil 6.28 Ca-CASElI NATE 5.46 OAT FIBER 5.02 Soy Fi ber
4.22 TCP 2.28 GUM ARABIC 1.99 D acetyltartaric Acid Esters .1.65 SODI UM
Cl TRATE 1. 60 Potassium Chloride 1.43 MHPO4 1.43 POTASI UM Cl TRATE 1. 25

Car boxymet hyl el | ul 0serdbi®@3 BoRokA 08 kit Dhorhubtiord5 %KOH 0. 307
ASCORBI C ACID 0.284 UTM TM 0. 214 Magnesi um Chl oride 0.214 CARNI TINE 0. 154

TAURI NE 0. 146 VI TAM PREM X Ungrethent (21 1 an [GARbGht Berbo0
Ibs' of products
Water 761
Maltodextrin M-100 135
Sodium caseinates : 35.9
High Oleic Safflower Qil 9.42
CANOLA OIL ' 9.21
Fructooligossachrides 7.12
Medium Chain Triglyceride Oil ‘ 6.28 -
Corn oil 6.28
Calcium CASEINATE 5.46
OAT FIBER 5.02
Soy Fiber - 422
Tricaicium phosphate : 2.28
GUM ARABIC 1.99
Diacetyitartaric Acid Esters 1.65
SODIUM CITRATE 1.60
Potassium Chioride 1.43
MgHPO4 ) 1.43
POTASIUM CITRATE 1.25
Carboxymethyl Cellulose’ 0.903
CHOLINE CHOLORIDE 0.507
45 %KOH ’ : 0.307
ASCORBIC ACID ' 0.284
UTM/TM 0.214
Magnesium Chloride 0.214
CARNITINE : 0.154
TAURINE 0.146
VITAMIN PREMIX - 0.0857
Gellan Gum 0.0500
Vitamin DEK premix ] 0.0459
beta Carotene 0.00712
NaF 0.003067
POTASIUM IODIDE - 0.00015
5
10

13



Vitam n DEK prem x- 0.0459 beta Carotene 0.00712 NaF 0.003067

POTASI UM

| ODI DE 0. 000150 5 Two.protein-in-fat slurries are prepared by placing

canol a oiwp obiogis3Dl ei ¢ saf f | ower

to a tank and heat the oi
150 F. Under agitation,
Panodan are added to oil

slurries are prepared by dispersing target weights of proteins

400 | bs of water and gra
agitation. A carbohydrat
| bs of water in a kettle
agitation, add the target
Hold the slurry at 130 t

oil,

| blend to a tenper

the target anount of oil

ature in

and medi um chai n t PCglusor193des oi |

the range of 140 to

sol ubl e vitam ns and

bl end. The soy protein isolate or sodium
caseinates is then added TiBie2: BoMm of 200 SMIormidigtiéH Ot €i n-i n- wat er

i n about

ualTy hewated Ne Sl Ur

y g I3T

to 140F under

e/ m matodextriel MH100/ | S

pr egEr e

| by pl aci ng about 150

and hdaifcaseinhtes wat er

t 02880 t

o 150 F. Under

amount HAFO 15 sal

ts. 982 ber

s and mal todextri ns.

150 FEANSLAOI e 1

4 \W2D3/

05837 PCT/ US02/ 19373

A vitanmin solution is preparedVRP

tein iselate i ng

t hZSQn t 4

mns, carnitine,

choline and taurine in alb
adjusted to 6.5 to 10.5 U
carbohydrate slurry to th
protein-in-oil slurry is
is adjusted to 6.6 to 6.8
The vitam n solution-is t
added to adjust the fat,
ranges. The standardi zed
pl astic containers and rg

pH of the solution is

)r epar ed by addi ng the

pr ot eum ARN@Id Ot al

pratsyk=Btady Acid Eskeen

t or t $QDIUM CHEATEVE S

o % under agitation. The
BER o the pH of the blend
USTTIY Sy Fibel . 111E [0 ERTEE e UHT and honogeni zed.
Men addegcg o0 the nonogeps zed bl end and water is

Sol166 1 evel to the desired
fil1exd 1h sem transl ucent
teriddty) 10 The fi ni shed

[ i giRotassiur Chigjdeat |

ooni-$Enp

products are stored in ug

erature and sanpl es
iIre the thickness of

Al

The term "creant

bn top the product and

a Vi scous cream
| ess appealing. In

are delivered to physical tpqén %H%ﬁnr atoryl t ol#da:
the cream |ayer during g Ialﬂ_és_&)_.
describes a I)e/lyer of vigsc"''5:’5“*”’“'“"“"'"icf‘?ll 9E £l o0y ¢
- L ai e acHOLINE CHOLORIDE™ | 0.507 7
it only become visible afte+r—s TQEGon e PHESEfins o
| ayer in the ready-to-fegdpt rs—tieRpdt
yer tn . P RECSREIERCHS 058%
15 addition, this cream |fayer tepggmh 0 smear t g Eect
after shaking-and raise§ CUMaRRBEBUMONORE 1T ADOGH21PT O

area of the container

cream ng defect is one of

the CARNITINEINT T ag

L OroStsh | M

[ife. We found that the i

ncl ust GAURINESP] as

paroi4er |

del ayed the onset of «crg

inthe first 5 nonths of

luct quality. Thus, the
ting product shelf
he protein system

no measur abl e cream ng

am NdTAMNRAREVEY . Ther e.09%1s
st or ageellan Gum : 0.0500
Vitamin DEK premix- 0.0458
beta Carotene 0.00712
v NaF - 0.003067
POTASIUM IODIDE

0.000150

Two protein-in-fat slurries are prepared by placing canola oil, high oleic safflower

oil, and medium chain triglycerides oil to a tank and heat the oil blend to a temperature in

the range of 140 to 150° F. Under agitation, the target amount of oil soluble vitamins and’

‘Panodan are added to oil blend. The soy protein isolate or sodium caseinates is then added

10  to the oil blend.

The protein-in-water slurries are prepared by dispersing target weights of proteins

in about 400 lbs of water and gradually heat the sturry to 130 to 140° F under agitatidn.

A carbohydrate/mineral slurry is prepared by placing about 150 Ibs of water in a

kettle and heats the water to 130 to 150° F. Under agitation, add the target amounts of

15

14

salts, fibers and maltodextrins. Hold the shurry at 130 to 150° F until use.



20 Table 3: Effect of Inclusion-
100% 20% SPI 1 20% SPI 2 20% SPI
(1 ngr edi ewoD ogioosgsedi ent’
A) Lot B) lot C Lot A

of SPI on Cream Stability Age of 100 %
3 product casei nates casei nates
(I'ngredient (nonth) (ingredient PCrrugprdizent
| ot B) Thi ckness of Thickness of Thickness of
Thi ckness of Thi ckness of cream (mm cream (m) cream (m) cream (nm
cream (m) 0. 0Ovifinfif) sdhutitd iOpfePared BY dissoBihg3h® Gitahifd) carite) Bo zﬁ;dOﬁ 0. Pg
5.00 8:00 7.00.0.00 0 Q.00 25 We_visually inpspected the mont hs o
sanpl es aftewetlﬁéwgﬁ&sgga&féﬁwﬁﬁhﬁﬁ%ﬁhﬁSﬁ PR SRS 258 . SRk ng. Ve
noti ced t hab, KMELUSIi on of SPI significantly reduce the amount of cream
sticking to the container. 30 15 WD 03/005837 PCT/US02/ 19373 R anple 2
Three 1.2 Kcal /nilend i arepaisd PxiaAfiRg thecathpbydsate slurry teithe Pragl HraguEwsy vi t h
18% pr ok eifhdeCabhtHidt SThed 2 heindih-ofl bty iEBeriMlied 370ne 3l MM LR R GALOT i es were
manufactured in a pilot 5 plant facility using a procedure’very simlar

what was duenshis aeptadito §atmbifeusing 11K 081 5Thegblendsaer THhanddymogeniBAMVB of a
1000 1h bayeighid D60 MHA addtBnE BERbDALES biefld dad Fdber haadsdp M, @t | on- 10

Table 4: BOM of a 100% casel nate 1.2 Kca er contalning pr
| ngr edi entth\Gamprateis /200 60allsblids laydlan thesdegredg8ngebt ThOstaslabdized faediasarnat e
42. 60 HOSQ. 17z1/6 . - ' 14 . 0. 74 A oll..10. 65 MCT oil
7102 oaroel B i RL SR fachfe piindr R Brof 0 Bk Bl

10 The finished products are stored in upright position at room temperature and

| ot

samples are delivered to physiéa] testing laboratory to measure the thickness of the cream _
layer during shelf life testing (Table 3). The term “cream” describes a layer of viscous oily

" liquids ﬂoaﬁng on top the product and it only become visible after storage. The presence of
a visg:ous' cream layer in the ready-to-feed product rendérs the product less appealing. In

15 addition, this cream layer tends to smear the neck area of the container after shaking-and |

" raises customer concern about product quality. Thus, the creaming defect is one of the

important factors limiting produa shelf life.
We found that the inclusion of SPI as part of the protein systeni delayéd the onset of

creaming (Table 3). There was no measurable creaming in the first 5 months of storage.

20 C
Table 3 : Effect of inclusion of SPI on Cream Stability
-Age of 100 % 100% 20% SPH1 20% SPI1 2 20% SP13
product | caseinates caseinates | (ingredient (ingredient’ (Ingredient
{month) . (ingredient | (ingredient lot A) Lot B) lot C
- Lot A) lot B)
Thickness of | Thickness of | Thickness of | Thickness of | Thickness of
cream (mm) cream (mm) cream (mm) cream (mm) cream (mm)
0.00 . -0.00 0.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00 0.00 0.00
5.00 8.00 7.00 0.00 0.00 0.00

25 We visually inspected the 7 months old samples after they were shaken using an invert
lbottlc'3 second shaking. We noticed that inclusion of SPI significantly reduce the amount

of cream sticking to the container.

30
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Gum Arabic 2.218 Na-citrate 2.100 My-phosphate 1.847 Lecithin 1.816

K-citrate 1.300 KCI 1.300 Carboxynethly Cellulose 1.007 M Cl12 0.9100

Vit. C 0.wO®G/oasst i ne-Cl 0.6900 Di- Potassium Phos. 0.30@0T/USIMIBRS 0. 2811

Cam tine 0.1819 Taurine 0.1681 At prem x 0.08868 DEK prem x 0.06123

Bet arcarotene 0.00944 Vitamin A 0.00264 KI 0.00020 16 WO 03/005837

PCT/ US02/ 19373 Table 6 : BOM of a Ex2migdal fiber containing product with

20% SPI Commodity # I ngredi ent Nane Lbs/ 1000 | bs 1302 Lodex 15 84.41 1313

M 200 5627Thrd B0 KNal/ad Sbérnt@hinidg r2ddy-tbASd thblSeed Frodficts Y 8%araia@sei nat e |

14.20 1922 SPI .01 13736 10..7 1117, CANOLA oil 10,65 1115 MCT oi
7.102 fﬁ'fgcﬁr?é"%’ifﬁﬁ °8‘.°§‘6ﬁand1§g5 Ypath ERloriss pists manplasturesna oy 1336 Gum

Arabi c 3. Zldht facility using a procedure very similar what was described in example 1. Table 5, 6,
and 7 showed the BOMs of a 1000 Ib batch of the control (100% caseinates) and 20% SPI

formulation.
10 Table 4: BOM of a 100% caseinate 1.2 Kcal/m! fiber containing product
Ingredient Name Lbs/1000 Ibs
Lodex 15 ’ '84.88
M-200 56.59 .
Na-caseinate ) 4260 .
HOSO : 17.76
Ca-caseinate ) 14.20
FOS 10.74
CANOLA oii 10.65
MCT ail 7.102
Oat Fiber 5.667
Fibrim: ) 4.658
TCP ' 2.527
Gum Arabic 2.218
Na-citrate 2.100
Mg-phosphate 1.847
Lecithin o 1.816 .
K-citrate 1.300
KCl 1.300
Carboxymethly Celluiose 1.007
MgCI2 0.8100
vit. C 0.7000
Choline-Cl 0.6900
.Di- Potassium Phos. 0.3000
UTM/ITM 0.2811
Carnitine : 0.1819
Taurine 0.1681
Vit. premix 0.08868
DEK premix . 0.06123
Betarcarotene 0.00944
Vitamin A 0.00264 -
Ki 0.00020

16



1430 Na-citrate 2.100 1650 My-phosphate 1.847 16973 Lecithin 1.816 1423
K-citrate 1.300 1422 KC 1.300 1337 CMC 1.007 1418 MgCl2 0.9100 1201
Vit. C 0.wO00G/00B474 Choline-C 0.6900 1426 Di - Pot assi umpPPRAs02/033000
1148 UTM TM 0. 2811 1238 Canmitine 0.1819 1237 Taurine 0.1681 1273 vit.
Prem x 0.08868 12477 DEK prem x . 0.06123 1985 Beta-carotene 0.00944
1254 Vitamin A 0.00264 1427 KI 0.00020 5 17 WO 03/005837 PCT/ US02/ 19373
Tabl e 7: BOM of Talfle BerBQMof aild Kealfibed cohtaining pioaiuegwite 20%F3PII ngr edi ent
Nane Lbs/ 1000 I bs Lodex 15 84.41 M 200 56.27 Na-casei hate 25.40 HGOSO

17.76 Ca-casei naCeminbdiy #5P1 21InredibaNadle /4 = CANKHsAM000/ibs0.]65 MCT oi |
7.102 Fibrim6.964 1302t Fi ber 3. 76kodekR52. 527 um Asabitc 2. 218

1313 -M-200 - . 56.27 '
1980 - ) Na-caseinate 31.24
1734 ‘ HOSO 17.76
1970 Ca-caseinate - 14.20
1922 , , SPI , 12.01
13736 FOS 10.74
1117 CANOLA il 10.65
1115 _ MCT oil . ‘ 7.102
1918 Fibrim 6.964
12399 - Qat Fiber 3.766
1442 TCP 2.527
1336 : Gum Arabic 2.218
1430 Na-citrate 2.100
1650 Mg-phosphate : 1.847
16973 Lecithin 1.816
1423 K-citrate ~1.300
1422 KCI - 1.300
1337 -CMC 1.007
1418 MgCl2 0.9100
1201 Vit. C . 0.7000
1444 Choline-Cl 0.6900
1426 Di- Potassium Phos. 0.3000
1148 UTM/TM 0.2811
1238 Camitine 0.1819
1237 Taurine 0.1681
1273 vit. Premix 0.08868
12477 ' DEK premix . 0.06123
1985 Beta-carotene 0.00944
1254 “Vitamin A 0.00264
1427 Kl _ - 0.00020
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Na-citrate 2. 100 My- phosphate 1.847 Lecithin 1.816 K-citrate 1.300 KCI
1.300 CMC 1.007 My 2 0.9100 Vit. C 0.7000 Choline-Cl 0.6900 D -

Pot assi urwbBhe®0s5887 3000 UTM TM 0. 2811 Camitine 0.1819 Taamiuse2/®31681 Vit
prem x 0.08868 DEK prem x 0.06123 Beta-carotene 0.00944 Vitamin A 0.00264
Kl 0.00020 5 The finished products are stored in upright position at room
tenperature and the thickness of the cream | ayer during shelf life testing
are neasured (TablTeble)7: BAM pba filer ¢rntaining produtticontainiog 38% SRIs part of the
protein system del ayed the onset of creaming and the beneficial effect is

a function of SPI |evel| (Talihgredignt'Namg Tab| e L@s/1008filsect) of i ncl usi on of SPI
on Cream Stability' of fhe 1.2Lddeml5fiber |conta&ai ng product Age of 100 %
20% SPI 35 % SPI  product caseiM@fes (nonth) Th#ékness |of Thi ckness of
Thi ckness of cream (nm__creaha-¢aseipater eam () 25300. 0 0.0 0.0 3 4.0 3.0
0.0 18 WO 03/005837 PCILLS02/ 1%@ Exanple 3 w8 fiher containing tube
products cont ai ni ng 250.;_p:_o.t_e$?d§§23§8_ta-t_a.. lories are prepared
usi ng a process descri bed—+ ﬂv\faé' e—d—i-petudH r?f%";ﬁ‘.ﬂ.o vifsits to the pilot
pl ant CANOLA oi ' 10.65
MCT ail 7.102
Fibrim 6.964
Oat Fiber 3.766
TCP 2.527
Gum Arabic 2.218
Na-citrate . 2.100
Mg-phosphate 1.847
- Lecithin . 1.818
K-citrate 1.300
KCl 1.300
CMC S 1.007
MgCl2 . 0.9100
Vit. C . 0.7000
Choline-Cl - 0.6900
Di- Potassium Phos. - 0.3000
UTM/TM 0.2811
Carnitine 0.1819
Taurine - . 0.1681
- Vit. premix . 0.08868
DEK premix 0.06123
Beta-carotene 0.00944
Vitamin A 0.00264
Kl 0.00020

5 The finished products are stored in upright position at room temperature and the thickness
of the cream layer during shelf life testing are measured (Table 8). We found that the
inclusion of SPI as part of the protein system delayed the onset of creaming é.nd the
beneficial effect is a.functioxi of SPI level (Table 8).

10 Table 8 : Effect of inclusion of SP! on Cream Stability of the 1.2 Kcal fiber
containing product
Age of 100 % 20% SPI 35 % SP!
product caseinates
{month)

Thickness of | Thickness of | Thickness of
cream (mm) cream (mm) cream (mm)
0 0.0 0.0 0.0

3 4.0 3.0 . 0.0
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5 using various lots of fibers and proteins. Table 9 and 10 showed the BOM
of these two fornulations. Table 9: BOM of 25% protein calorie fiber

cont ai ni yopBOiseT nade with 100% caseinate 10 | NGRED ERCTIUSOp&r373.0001 b
Mal t odextrin-1 00 102. 60 Na-caseinate. 55.349 Sucrose 16.500 .GQGat fiber
13.198 H OLEI C SAFF 12.570 Ca-caseinate 8.5643 CANCLA 7.5360 MCT oil
5.0160 Fibrim. 2.9944 My Phosphat BxZaf3fid@ Nat & art. Vanilla 2.2500
Lecithin 1. 7600 K CHLORIDE 1.6556 NA ClI TRATE 1.5495 Vanilla Flavor 1.5000
DCP 1. 3758Tw§ﬁb&lcuma9%rtaée\efréd&%7&nm§aﬁ 25»%?&&9023% Bt In? 988 ff GhABATE
0.81714 45% KOH 0. 322 | TAMN C 0. 74699 INE CHLOR 0. 69937 K2P04
0.54951 UFKPIIRRIPRENNEE Broges dacribedrp mlmmdlmmwrﬂtmt@@nmsbm VI TAM N

PREM X Q. 1053 %afitils'1at of hisdR ARG hrordhe TR 20t PRGh2Pine YOy Mebe Q1010057

formulatiohs.

Table 9 : BOM of 25% protein calorie fiber containing product made with 100%

casemate
10
INGREDIENT ib per 1000lb
Maltodextrin-100 102.60
Na-caseinate. 55.349
Sucrose 16.500
Qat fiber 13.198
HI OLEIC SAFF 12.570
Ca-caseinate 8.5643
CANOLA 7.5360
MCT ail v 5.0160
Fibrim .2.9944
Mg Phosphate 2.6670
Nat & art. Vanilla 2.2500
Lecithin . - 1.7600
K CHLORIDE 1.6556
NA CITRATE 1.5495
Vanilla Flavor 1.5000
pcp - . 1.3758
Calcium Citrate 1.2970
Calcium carbonate . 1.2939
K CITRATE - -0.81714
45% KOH 0.32200
VITAMIN C 0.74699
CHOLINE CHLOR 0.69937
K2PO4 - - 0.54951
UTM/TM PREMIX . 0.29973
TAURINE - 0.18753. .
CARNITINE 0.16235
VITAMIN PREMIX 0.10339
Gellan 0.089921
DEK PREMIX 0.064159
VITAMIN A ' 0.010057
30% B-CAROTENE 0.0059945 -
K IODIDE 0.0002286

19



30% B- CAROTENE 0. 0059945 K | ODI DE 0.0002286 19 WO 03/ 005837

PCT/ US02/ 19373 Table 10: BOM of a 25% protein calorie fiber containing
product cwOtoaioedssy 7% SPI Mal t odextri n-100 100. 0 Na- casePoatusoa®m3ia M 200
20.8 Ca-caseinate 20.0 H OLEIC. .SAFF 11.6 FOS 7.15 CANOLA 6.99 Qat
fiber 4.75 MCT oil 4.66 Supro 16160 4.06 Fibrim3.90 K Cl TRATE 2.80 Gum
Arabic 1.85 Calciumcarbonate 1.70 Lecithin 1.03 K CHLORIDE 1.00 Na
Citrate 0.900 Carboxynethyl Cellul ose 0.838 My Phosphate 0.700 CHOLINE
CHLOR 0. 69Fabigifr BAM e L5% Prosin calicfibar:antainird@irodudddntaiaing. 7% 8P

VI TAM N PREM X 0. 203_TAURI NE : RNI TI NE 0. 0800 DEK PREM X 0. 0422
VI TAM N E 0. 0065 30Q0% B- CAMalpResrinat00050 VI TAM N 0@ 0015 K | GDI DE 0. 00023
Na-caseinate 40.0
i M-200 . 20.8
Ca-caseinate . . 20.0
HI OLEIC.SAFF 11.6
: FOS 7.15
CANOLA 6.99
Oat fiber 4.75
MCT oil 4.66
Supro 16160 4.06
Fibrim 3.90
K CITRATE 2.80
Gum Arabic 1.85
Calcium carbonate v 1.70
Lecithin - 1.03
K CHLORIDE 1.00
Na Citrate 0.900
Carboxymethyl Cellulose 0.838
Mg Phosphate . 0.700
CHOLINE CHLOR o 0.699
UTM/TM PREMIX 0.380
. MG CHLORIDE : 0.380
VITAMIN C ' - 0.348
VITAMIN PREMIX 0.203
TAURINE 0.189
CARNITINE 5 . o : 0.0800
DEK PREMIX 0.0422
VITAMIN E . . 0.0065
30% B-CAROTENE : 0.0050
VITAMIN A 0.0015
- KI10ODIDE 0.00023
Cr Chioride 0.00020
5

We measured the cream layer thickness dunng shelf life (T ablc 11). We nouced that the
SPI formulation has less creaming after 6 months of storage even it does not contain any
stabilizer (table 9 and 10). We attribute the i 1mprovement in cream stability to inclusion of

10 SPI as part of the protein system.
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Cr Chloride 0.00020 5 W neasured the cream | ayer thickness during shelf
life (Table 11). We noticed that the SPI fornulation has |ess cream ng
after 6 nwotodmosB7 st orage even it does not contain any stabiusozess7ftable 9
and 10). We attribute the inprovenment in creamstability to inclusion of

10 SPI as part of the protein system 20 WO 03/005837 PCT/US02/ 19373 Table
11 : Cream |ayer thickness of two 25% protein calorie fiber container
products 100Pabi@d¢i rGream Idyer GhiCkhess! oft two 3530 prctainalbHecibdtcStaindrot 2
lotl -l1ot2 tinme (nonths) creamthi ckpesisctsr eam t hi ckness cream t hi ckness
cream (mm) (m) (mm thickness (nm) 0 0 000 33122 6 Nav Nav 4 2
5 Exanpl e 4 W& made twd0aB%aseinateal oV%SHIiHbe! 00% TaBeingted TBOSPRI-fot2Si N a
process described in exangbEt 1. Fornula 1 contai ngotld. 7% protein calorie
and uses 100%e ¢menthsiat ewears thitkpeds) seamdiickres rondari thickheds! € k2damhi | e
Formul a 2 contains 18% protfmmh cal ori e (amg i ncl ude(n@Bpo SRhickrness (Bmpr ot ei n
system (Table 18). 21 WO 03/@05837 PCT/ UB02/ 19373 Table. 12: BOM of a

1. 00% casei nat e3f i ber contaidi ng product1contai ni ng249%at cal @rie

Mal t odextrin-100 60.9386820¥%6498 H ON& C SAFF 4548 Sodi um @asei nate

36. 9843478260869 Fi bnm . 300 20..1205479452055 Fructose 17.882368 Cal cium
Casei natse 5.62434782608696 CANOLA 5.4 Lecithin 2.7 M CHLORIDE 2.3

‘Example 4
We made two 49% fat calorie fiber containing pfoducts using a process described in
example 1. Formula 1 contains 16.7% protein calorie and uses 100% caseinates as its

10  source of protein (table 12) while Formula 2 contains 18% protein calorie and include 20%

- SPLin its protein system (Table 13).
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TCP 1.52 Na CITRATE 1.239 wvanilla flavor 1.1 [|NOSITOL 0.913876651982379
K C TRATE 0.826 VITAM N C 0.730396475770925 K2HPO4 0. 666 K CHLORI DE 0. 635
CHCOLI NE GMbOR0058558590308370044 UTM TM PREM X 0. 203854629650664/193%4 SCARI N

SD-359 0. 175 CARNI TI NE 0. 152422907488987 TAURI NE 0. 125881057268722

VI TAM N PREM X 0. 0753303964757709 DEK PREM X 0. 0629251101321586 30%

B- CAROTENE 0. 00890088105726872 VITAMN A 0.0061431718061674 K | ODI DE 1
0. 0001321585 abip 2 7BOM gfra 1@0% TagemstefitaCToumiiing paxiict Fomtaining49%B@ of a
20% SPI fiber containing product cont &krigg 49% fatal orie

‘I ngredient anne

In per 1000 |b Maltodextrin 100 60. 3958700579199  HOS QL 45.657 NA
CASEI NATE 32. 7717391304348 Mpidpxdrinel0717 g |S080.9386828476498sq| ate 10 CA
CASEI NATE 6.3586956544139.1_%%‘* 0169102706054%8 CANOIA O L 5. 643 FOS
4.19817873128569 OAT mnm 4%5‘%%‘;’3225822 Zl MG CHLORI DE 2.3
wiade] A .
GUM ARABI C 1. 897926634 76874—¢ - RT3
Calcium Caseinate 5.62434782608696
CANOLA 54
Lecithin 2.7
Mg CHLORIDE 2.3
TCP 1.52
Na CITRATE 1.239
vanilla flavor 1.1
INOSITOL - 0.913876651982379
K CITRATE 0.826
VITAMIN C 0.730396475770925
ICHPO4 0.666
K CHLORIDE - 0.635
CHOLINE CHLOR 0.558590308370044
UTM/TM PREMIX 0.203854625550661
VISCARIN SD-359 0.175
CARNITINE 0.152422907488987
TAURINE 0.125881057268722
- VITAMIN PREMIX 0.0753303964757709
. DEK PREMIX 0.0629251101321586 -
30% B-CAROTENE 0.00890088105726872
VITAMIN A 0.0061431718061674
KIODIDE 0.00013215859030837
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TCP 1.52 NA C TRATE 1.239 Vanilla Fl avor
0.861244019138756 Cellul ose K Cl TRATE 0.826 K2HP04 0.666 K

Car boxynet hyl

1.1

| NOSI TOL 0. 913876651982379

CHLORI DE w0@8B3/605s@HOLI NE CHLORI DE 0. 530660792951542 VI TAM MCT/US02/19373 _
0. 486784140969163 CA CARBONATE 0. 3649 45% KOH 0. 33677777277799 VI SCARI N
SD-359 0.175 UTM TM 0. 203854625550661 CGARNI TI NE ‘0. 152422907488987 TAURI NE
0. 125881057 Jabie18 : RO of pratih KPfibersyotaining modws coprinipgrittatalorie -

0.0629251101321586 VI TA

0.0061431718061674 PYROX
0. 000175049597385926. K |

N_E 0 0272 B CAROTENE 0.0089 VITAMN A

0. 000245 CR CHLORI DE
We neasured the cream

| ayer thickness during st

ion of SPI

onset of cream ng (Table
d ucerna with and w t hout
(m) Otime 0 0 2 nonths
Total of 18 jevity FOS w

del ay the

ayer thickness of

met hod descri bed

Ingredientigpe 0 ooimRrer 1889 b C ACH
M8 13 15%&5??99?75?@?
AN §Em§e1 13 3‘4 434,
[ L2 = S Y T
—sgrgbmf;ﬂgom.. rt-hs)—186%-cas
3 é CABBINGEE 03
[T VaEBAWS P Ot & 16355 6a058
CANOLA OIL 5.643
FOS 4.19817873128569
OAT FIBER 3.25358851674641
LECITHIN 2.7
MG CHLORIDE 2.3
GUM ARABIC 1.89792663476874
TCP 1.52
NA CITRATE 1.239
Vanilla Fiavor 1.1
INOSITOL ~ 0.913876651982379
Carboxymethyl 0.861244019138756
Cellulose
K CITRATE 0.826
K2HPO4 0.668
K CHLORIDE 0.635
CHOLINE CHLORIDE | 0.530660792951542 .
VITAMIN C 0.486784140969163
CA CARBONATE 0.3649
45% KOH "0.336222222222222 .
VISCARIN SD-359 0.175
UTM/TM :0.203854625550661
CARNITINE 0.152422907488987
TAURINE 0.125881057268722
VIT. PREMIX 0.0753303964757709
DEK PREMIX 0.0629251101321586
VITAMIN E 0.0272
B-CAROTENE 0.0089
VITAMIN A 0.0061431718061674
PYROXIDINE HCL 0.00149
FOLIC ACID 0.000245 ,
CR CHLORIDE 0.000175049597385926. | - .
K IODIDE 0.00013215859030837

einate (mm 20% SPI

WOZ/ 19373 Exanple 5

re made using the

5 We measured the cream layer thickness during storage and found that inclusion of SPI

- delay the onset of creaming (Table 14).

10

Table 14: Cream layer thickness of Glucerna with and without SPI

Time (months)

100% caseinate (mm)

20% SPI (mm)

0 time

0

0

2 months-

3

0
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in method 1. The retorted product were visually inspected and scored. based
on a 0to5 5 points system Score of 5 indicates that product exhibits no

vi si bl e oweasiwesg3and no signs of protein coagul ation. Scece/uvsor/mdrxates

t hat product exhibits | ess than 2mm of creami ng but has no sign of protein
coagul ation. Score of 3 indicates that products have greater than 2 nmm of

cream ng but the products are still free of protein coagulation. Score of 2
indicates that there are visible paExdmples, which are likely due to

Dt ot oi 1 agar Bt 18Rl P8 R BAE e MchB U e i L SE05 deptonda
product s enhmbmhbd\hhé'ye ngoredd prbduct opreofsudllydndpecied shdvcoded basgd@ay. toScore of 0
i ndicate t hat rot r tes are .Lhan an i.n di aneter

pr oduct SZX RP 15% g%%\g/l\nnﬁ%?ﬁ' tiaté’ég/dug%’%ihﬁ'éfm\)ﬂs{bk CHCALPYE Bte Sig"éP?l ess
may cl og fpﬁdemgoatgu]bﬁao:ar&toﬁammﬂi&eﬁes thﬁt;fraamc@eﬂhlbﬁé 1658 8106 QRind Bf @eantthPOHCT S

wth a score of . 2sthan3 rentt\zﬁ§ tically 15 unacceptable.. Table
15 Stabil i ?“"Iﬁr‘%‘t P??t%_‘%‘faérﬁ 80y Reor ‘%%‘CS SBAf Profucishavs syt than B 35 47,5

5 25 63 1zndof denfindButdhedproductdre 9a117f5ee‘bf HoReiB caag—uéuzro §:09e JfQ iRcates 0 35 65
5 25 31.5 43.5 2 0.0 100 3 25 15 8 59.2 5 1870 70 21 0 16.7 0
83.3 .5 2thaythere aypvigble pagjicles, whichrare likely dpefto protgp csagu@tmlsu@hgp@ﬁuvts4 12.5

35 43.910 sédte ¥Q ﬁ&é&%@é@&?mg’ S%UtéﬁQé’g&ég%éZ 3re less than 0.1 cm but they settles so fast
that products exhibit wheying at the top of the liquid within 3 days. Score of 0 indicates

that protein aggregates are more than 0.1 cm in diameter and product exhibits wheymg
within 1 day. Product with a score of 1 or less may clog feeding tube and consider
ﬁmcuona.lly unacceptable Products with a score of less than 3 are not aesthetically

15 unacceptable.,

Table 15
Stability
Protein system Score
Whey (%) - Soy (%) Caseinate
(%)

12.5 35 47.5 5
25 63 12 1
12.5 525 35 2
25 0 75 4

12.5 17.5 70 5 .
o - 70 30 2
0 35 65 5
25 315 435 2
0 0 100 3
25 15.8 59.2 5
18 70 12 0
9 70 21 0
- 16.7 0 83.3 5
25 473 72.3 1
0 52.5 47.5 2
.0 . 17.5 82.5 . 5
8.3 0 91.7 4
12.5 35 43.5 5
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W claim 1 Aliquid nutritional formula conprising: a) a protein system
.which provides at |least 16% of the total calories of said fornula, in

whi ch saiwoOpsoossh system contains 5 i. A source of casei maTarSpr/ot3es n,
present in the quantity of about 40 ww+6to about 95 w W4 based upon the
total protein content of the nutritional, and, ii. a stabilizing protein

sel ected fwggga&{le group consisting of vegetable protein and whey protein,
i n which sai tabilizing proteln is present 10 in the quantity of about
5w woo t 0 about AclBywidwsgtritiersé roplrromipasing.ot al pr ot ei n content of the

nutritional; b) a %of t.he .t ot al
calories of said Hu? flg(r%;sfe;r%’hﬁgfl%ysvgdﬁ?%el&% car{) éa]a?lg f?r 8@? i ng at

| east 30% of the tofoa;lnutzainonhxeissatﬁpmmnjsystautcbnthmmnal - and; 15 d) at |least 8
grams per liter of a source of IQUIKﬂ nutriti ?f claim1l
in which said caseinat® Provef °a§°m?éﬁ %r&eg’dpfcf T e qUaEBY &ting of
sodi um casei nate, cal ci UWVQ%SteIaBait®5ade%hyﬂE@hpﬁﬁﬂe foRd prdidh Qontex?t of The
liquid nutritional accor aim1l in which said vegetable protein is
soy. 4. The liquid nutri GF éﬂ?ﬂ:ngtoclalmllnwhlchsald
stabilizing protein i si vWe¥bilizigPproteinl ¥R ctlel Gmtth& plokip Ebrﬁﬁ@ﬂ ey to
claim1 in which said protein provides from 16% o about 8%of t ot al
calories of said nutri t|Hﬁ%ﬂa@WWé’W‘F’&u‘Pd”h‘ﬂWWﬁP@W&PEQ&@P@M@FCNO claim
1 in whpch said casei natig thSqinG§t bl sWHE% tqliggﬁtl 604 /oo, [l BBAe 60_tO
85w/ w % based upon the tota(l:1 protein content of the nutritio aI 25 7.
The liquid nutritional a@@épmt%@cmse%lomhmnmmna&m ch said stabilizing
protein is presgnpt Yo based
upon the total p of gcfhrﬁéet(}grf@ %%é/%tgée”{l%ssﬁf‘?g%&?] &gﬁ&fﬁ@#‘ﬁuﬁ:ﬁ@%ﬁw
nutritional accordli mgpures Qflcanbnh‘/ﬁmtnpmctdtg & ddagt J08% ofshmw@cqiomloa@sd from
about 25%t o about §19:ma/x\%}| 25 tal calories. 30 9. The liquid nutritional
according to claimi said car bohydrat e prOV| des from about 30%to
about 69 % of totdl atdwst)&gw.spiﬂncrﬁfe sburgeipfthbaut riti onal according to claim

1 in which saidyfi.ber pr vi SRS Y & of flber sel ecte gr oup
consi sti ng of g?)l E‘B‘f“élng ers anaJm i NS0 Eﬁ‘?sm‘?caﬁeé?s g?fﬁﬁ%‘%g‘
PCT/ US02/ 1937 3 grolip .cordsiséing oﬂ};u&dnmmhdinate eslahmaacsirath 4, hﬁdrﬁllyﬁdrashm& whi ch

said sour G® of 'l'rhI ?\qmd Inatnstl?)lnﬁ accordmg to claim 1 in which said vegetable protein is soy.

4. The liquid nutritional according to claim 1 in which said stabilizing protein is whey.
20 5. The liquid nutritional according to claim 1 in which said protein provides from |
16% to about 28% of total calories of said nutritional. - v
6. The liquid nutritional according to claim 1 in which said caseinate is present in the ‘
quantity of from about 60 to 85w/w %, based upon the total protein content of the
nutritional. " » |
‘25‘ 7. The liquid nutritional according to claim 1 in which said stabilizing protein is
present in the quantity of from about 15 to about 40w/w% based upon the total
protein content of the nutritional. .
8. The liquid nutritional according to dmm 1 in which said fat source prov1des from
about 25% to about 50 % of total calories.
30 o The liquid nutritional according to claim 1 in which said carbohydrate provides
from about 30% to about 60 % of total calories. |
10.  The liquid nutriional according to claim 1 in which said fiber provides a source of '
fiber selected from the group consisting of soluble fibers and insoluble fibers.
25



fromthe group consisting of gum arabic, carboxynethyl cellul ose, guar gum
konjac flour, xanthan gum alginate, gellan gum gum acacia, citrus
pectin, |lwaoaosski gh nethoxy pectin, nodified cellul ose, poatusandsbar | ey

gl ucans, carrageenan, psyllium 5 soy polysaccharide, oat hull fiber, pea
hul | fiber, soy hull fiber, soy cotyledon fiber, = sugar beet fiber,

cel | ul ose, lkor nwmmwmiﬂcﬁwwmloiwmqbsmdsiuwo&'ﬁbensselemd The

liquid nutritiagpal J i nutritional has a
caloric density o%h %ﬂpé@g@%ﬂ%@gﬁ%@ %%'tcb&é%hmfmfyﬁ JUP% guaf gUmkORIac o\ ¢
nutritional accﬂondlxaghamg\uh,aalgmae,ignﬂamg\mh gami-a&a&atampém low amdlhight ed from
10 the group congistin olive ail, ne oil, sunflower oil,
hi gh ol eic. sun%%’ &1 = ?{f Soes f‘lmélt??lrl@%g%faélf’ccagﬁw?wwuﬁﬂ

fracti orfat ed cocppmlysamhhnde oat]iuﬂlﬁ:baeﬂemhdu fitke€)fsy Will fibef, 3640dotyl€toh, ﬁan’;ﬂ m oi |,
pal m kernel oil t here 14. T e I | | d ngélrl ti onal accordi ng

m xt r
to claim1 havﬂ@fg'c zg)lt("érlrjf QS5 §P r?ﬁa%fl(h ”Z‘S° s fisted fiberss 15 A

met hod f or12.edUltieniguid Ramidagl dcBordinB e Elhin Dnﬁdvhyh SeiRltREGhal hauwl didser mul a
conprising: a) ]ngor ratl ng into said nutrltlonal a source of protein

i ncluding at | S58%Yohet leagt fkeal/aplto phagt &ikedd/mf- . in which one proteinis a
casemat € pINt eiThe HALRSRAitonA dchGdy 8 bihiy 1 Qi‘wmaQsaﬁpﬂugouch‘éM s\é‘loc/&r:@fr&gom
85w W based upon the total prot efn content of the nutritional, and

a second pr ot eithe grourcapsiggng of el elivetolli mares @l sunfovermih bleOlgtcoup

consisting of SEWNEPLEIMARE e ALRtSsver! ilizi hg
protein is present in trs1e quar?tl tgh of1 abouterlog1 \N%S °g%‘t§}‘§@ 25 w woq

based upon t he ceigrnstedmilpeash pil.carele pil, paim phepatm kemneli Odn!ati mixtg s freof -
14. . The liquid nutritional accordmg to claim 1 having a caloric density of at least 1 2

kcal/ml.
15 15. A method for redﬁcing creaming in a; nutritionally complete liquid formula
comprising: ' _ »
a) Incorporating into said nutntlonal a source of protein mcludmg at least two
different proteins, ‘
7 i. in which one protein is a caseinate protcin,' present in the quantity of
20 é.bout 45w/w% to about 85w/.w‘%, based upon the total protein
content of the nutritiox_:xal,
ii. and a second protéin is a stabilizing protein selected from the group.
coi;sisting of soy pfotcin and w.hey> protein, in which said stabilizing
protein is present in the quantity of about 15w/w% to about 55 |

25 w/wY%, based upon the total protein content of the nutritional.
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