WO 2012/ 006074PCT/ US2011/ 042148 TI TLE HYPOCALORI C, HI GH PROTEI N NUTRI Tl ONAL
COVPCSI TI ONS AND METHODS OF USI NG SAME SUMVARY [ 0001] Nutritional
conposi t iwoxoirmwbardi ng whol e foods are provi ded. Met hodecofusemkionzy4@nd
using the nutritional conpositions are also provided. In a general

enbodi ment, the present disclosure provides hypocaloric, conplete daily

feedi ng, tube feed formul ations inc g a processed whol e food conponent,
a source of vitamns or mnerals an ource of protein that provides
energy from fr % t % he tota
ener gy of (?égﬁ‘g? 3#&{”%%6 é\}?? ﬁﬁ*ﬁ&b@@ﬁﬁﬁ%ﬂaﬁhﬁgpﬁ% essed
whol e f ood conponent may beMelld AMBup consisting of a

processed fruit, a processed vegetable a processed neat, a processed
grain, or conbinations t hereof In another enbodi nent the whol e food

conponent is not processed. [0003] In an enbodi nent, the tube feed
formul ati on has a caloric density JuamigaRyut 0.5 to about 0.8 kcal/m .
[ 0004] In an _enbodi nent protein is selected fromthe group conslstlng

of dairy baé@ﬁ“ﬂr%‘ﬂtélflﬁ%al cam%msa%@%f lygtiog avhede foads pae rreaded. pMgthedssof
artifichal %ﬁ’& ﬁélﬂg theQut GRS Q6 6’&&0&&?& aRb- ra-\ngedjainré' gg?e%aﬁden%%ﬁérﬂs may

be sel ecte rom-t group consi t|n casé casel ndtes, caseln
hydrolyhapemmmhﬁyﬂmmhembhyﬁsmbymake$ cmhp&&nanbehtmagembemhﬂw&nsokabms

m | k pr.otein concentrat | rotein isolat or . conbi nat j ons, t her eof .
Pl ant ua%léﬁmgrad%r@%%edl wﬁqla?%(ﬁ( ?@Pp%%wseurcg VERPBISi nelélergi s ang| 4 SQUGe g

i ncl udigyg, GeRCHR ﬁ@%ﬁe@&%@s Qoft Frbteil GRaPhAbEA&R agout o4 1 QAR 3kachidi ng
concentrate and isolate), Canola protein (e.g., all forms including

concenUheK@ﬂ@ndgvgéﬂmdemnubHMBr pl ant protelns that commercially are wheat

df ti wh t t t
AR Ry e S S S A A
| enti | she P#bHE TonSitG 6f GEbtochsed il a qfro@e@mal adetdns 4 hesReded hos, ani mal
based proteins may be sel ected from the roup onS|st|n8®ef beef, poultry,

fish, |rapgsssesezpigoer, coprbipdions Her¢odndn anad @@tmbodlment thoabs feed egmponent
enbod|q§96 B&gsdnbe feed fornmulation includes a prebiotic selected from
t he group ONsi st ing of acacia gum al pha gl ucan, arabi nogal actans, beta
gl ucan, dext[0608,Infahusitedimgnste elitar ficcd fornfulttion \Hak achsie,density from about
galactoollgosaccharldes gal act omannans,

0.5 to about 0.8 kcal/ml.

[0004] In an embodiment, the protein is selected from the group consisting of dairy
based proteins, plant based proteins, animal based proteins, artificial proteins, or
combinations thercof. The dairy based proteins may be selected from the group consisting of
casein, caseinates, casein hydrolysate, whey, whey hydrolysates, whey concentrates, whey
isolates, milk protein concentrate, milk protein isolate, or combinations thercof. Plant based
proteins include, for example, soy protein (e.g., all forms including concentrate and isolate),
pea protein (e.g., all forms including concentrate and isolate), canola protein (e.g., all forms
including concentrate and isolate), other plant proteins that commercially are wheat and
fractionated wheat proteins, corn and it fractions including zein, rice, oat, potato, peanut, and
any proteins derived from beans, buckwheat, lentils, pulses, single cell proteins, or
combinations thereof. The animal based proteins may be selected from the group consisting
of beef, poultry, fish, lamb, seafood, or combinations thereof.

[0005] In an embodiment, the tube feed formulation includes a prebiotic selected

from the group consisting of acacia gum, alpha glucan, arabinogalactans, beta glucan,

dextrans, fructooligosaccharides, fucosyllactose, galactooligosaccharides, galactomannans,



genti ool i gosacchari des, glucooligosaccharides, guar gum inulin,

i somal t ool i gosacchari des, |actoneotetraose, |actosucrose, |actul ose, |evan,
mal t odextwornsi12/msd7k ol i gosacchari des, partially hydrol yred/usa@n/ogring

pecti col i gosacchari des, resistant starches, retrograded starch,

si al ool i gosacchari des, sialyllactose, soyo |ligo sac charide s, sugar

al cohol s, xyl ool igosaccharides, their hydrol ysates, or conbinations thereof
[ 0006] I.mﬁmom@haﬂhnﬁm&,gﬁ&ﬁhgwm&hmeﬁﬁ @mmthaﬁmﬂm,Mmﬁhudﬂgoamamnbﬁotic

sel ected, fromthe grou consi § robio i cs include Aeroc

aoper g1 1| HGEPRsERes o RBSCRaRT st o SRS il BTG Reridos.

Debar 0rTy%ﬁau;Em;tdedﬂm@uﬁgulfttﬁsemgg@@ratdhmlddsa@h@tbﬁcstdrms rel:@Gi RAGEEHS ,
Leuconost oc, Ml issococcus, M crococcus, Micor, Qenococcus, Pedjococcus,

Peni ci | | FialepligaspreBaideepoc ot dlyidactast.c hi aSOyRHESIGShIESSt er  tger  alcohols,

Pseudocatgps \@w@hariam %&mﬁjdm%%%m @(mﬂqﬁamﬂh@%yl ococcus, Streptococcus,
Tor ul opsi s, i ssella, or conbinations thereof 0007] In an

enbodi nent, t W@UQ]_LIBeaHf @é'apdnr@wmhattpbqueﬁcfplmruézﬁloarin@i Mot Bebwtisercered from
the gr OURLHOHR! 'uﬁgco?lglftﬁlgagf {ib?obl@t[cg' IHMH&G ﬁ?&@gc%g' Q%er%ﬁ@saréﬁﬁctte‘?ozdes

citrulline, cys utama utam ne, glycine, i di ne

hydr oxypﬁcﬂdpb@terh»mir @)@y@é«ﬂ rCéosthmoxl)tlaﬂr@mcne EWW@XWysFmebacres’wmum ne,
l eUCI ne, l%‘sllmcﬁ{ LZC OIC(())%ILl.Sn%eu(Q)I’ZO.SQX ?‘k ZQ.S!OQ(?CCU % I"OCO CJ/lS LllCr(}e Oet}’l%u(;CICL?Se

t hr eoni ne*“'¢ yrost e {a COMBITa 2T SN e Chet st

[ 0008] IﬁaaaxembodlnﬁauaﬂumE tubépmﬁﬁﬁo&mbmulatanuznclmﬁ@momwdeﬁmzacid

conponent, of a oi ). .sel ec fronlt C istin

Gocboane padermEiu® KRS Sadihopkden SuoPEL AL o1 Ry, Tgpulopsis,
conbinatm@msdmh@ngamnﬁhﬂmﬁnamﬁPA may al so be derived fromkrill, algae
nodi fi ed plants fl axseed,. wal nut, efc. ain f acids (e.dg.

fatty acids) HRV7Idngs cbodigsat. (Re tBB%(LPéﬁitf u{aao ﬁl&ﬁwrb?m@p&ﬂd Selecte?ooog]

I'n an enmagg BNroud BéhsisHRE of @8dink0 ﬁﬂ@ﬁn@é iaQphrighed WeRstaRt clt@Bilk, @%@elne

phytonutrlents In an enbodi nent phytonutrients(s) are selected from

t he gr ouplutesigd lwtpgings gb’ﬁ&?’ahlé‘il‘ﬁ%ea fazldrqxwtvbﬁ% nodiyEsAp oz peiiiphenol i c
conpoundsg drE»%H Ols§§u(ﬁ ‘&%‘oﬁlleq sin@ %eﬂﬁwmecgﬂ&@laﬁun% TROWNSR, taQfine,

comnbi nat | ons ereo yt on tI’I ent my for ex er| e a car ot en0| dS
pl ant st émﬂnsae M@r&emtwosmmrvehm a1, conbinatippythercofor conbi nati ons t her eof

[0010] In an Bﬁ@%%ﬁ%bo&%%n% % eeFeng 1§It1 n%ﬂldepg kagtg%%id%o%&ﬁ{l%l?g; de.

The nucl eoti d be a su deox ri onuc €l C ac a su
ri bonucl ef & &sh dm pdbatere from db@)gyarupboams(sheg ofadicdsahpieyorerdcod niDIBALUEC] ei ¢

acid, or combi nati.ons. e ment e.tube feed
For mil a FORePHERISaTA e PesecomhpOar Hesh PRrR SFBLA ¢ BRerEF ng o
ast axant Rof, krmamgraari@cbcﬂﬁed @aﬁﬂM&e@l@alﬁutC&Ql@e}tamffhtW\/ﬂiMI @g,, 18gl fattat hi one
Goj i (molf@grr hesperidin, |actowolf ]%y l'ignan, lutein, |ycopene,

pol yphendfids) mealsaivg Aadiy covPrieddo RHA pA/of A vi tamin E, zeaxanthin, or

conbi nations fobegjaaf an embodiméfOkidd ke a@e&r}bﬁﬂlnmt indififs Vitt BEHNSnar €
selected fromthe g#?up consisting of vitamn A and precursors such as

bet a car Blapitriopts: gl an BMmbedwicaki He) Phyienugipnts(sp2are rseksster affpm) theveiodni n B3
(niaci n eEnsRtRE bf‘ﬁ%a@@bds Mlé@ﬁﬂéﬂolﬁg dRALAE RERIpRerRGE @)mﬂéﬂntdé% Bekfds,

(pyridoxine, pyridoxal, ‘or pyridoxam ne, or pyridoxine hydrochloride),
Vi t ami n BRalpisls.otuilmpr- cotaini [FoBgoYnflp)| qrccoa@maylonsdh@re@ﬂ t Bl whymtr(emamabus

cobal am Eé forcegig%?fy ca‘fé/t ‘?c?s ﬁﬂ{fs?% f:il @g‘é%@ &uﬁ%@ﬁﬁﬂﬁ‘gﬁ Cmﬁl}qﬁmng' C,
vitam n Vi t , ‘a IC acid,
bi oti n, ¢hkolof.ne or conblnatlons t her eof .

[0010] In an embodiment, the tube feed formulation includes a nucleotide. The
nucleotide may be a subunit of deoxyribonucleic acid, a subunit of ribonucleic acid,
polymeric deoxyribonucleic acid, polymeric ribonucleic acid, or combinations thereof.

[0011] In an embodiment, the tube feed formulation includes an antioxidant selected

from the group consisting of astaxanthin, carotenoids, coenzyme Q10 (“CoQ10”), flavonoids,



[0013] In an enbodi ment, the mnerals are selected fromthe group
consisting of various salt fornms of boron, calcium chrom um copper,

i odi ne, iwonpiamagiTési um nmanganese, nol ybdenum ni ckel , ppmasphionus 48

pot assium selenium silicon, tin, vanadium zinc, or conbinations thereof.
[0014] In another enbodi nent, the present disclosure provides nethods of
maki ng a conplete daily feeding tube feed conposition. The nethods include
combi ni ngluathibied eGéjoo dwalfrpy)ehtspeadiapulactowolfberiyt atizms, otutdin ndy@IpSneand a

source of protein that ovi des. ener from protein |n a armun r m about
18% t o aBoNPIesss Elrny M R IrB e R GaeeE Ot RSO A QiR Hoesat ng
the mxture tpoiprmaa &rumllﬁ@ﬁdthewm@mst aroRclkfad fiom ehecgtmqi emlsdag loy

feedi ng. The processing ﬂcl ude bl enderi zi ng or quef a,nd t he

whol e f oBtFREBNpoRR tp“‘r?ﬁVO’Hesué sBubLe C&@te&ﬁyyaa%@wﬁéaqt@a%m el Bot | des.
[0015] I piRMa@ARaABNE3 (1ilen ¥hRh&ndR8s, TRNRRTEN haiBihcRE a&@j Q/@tfaﬁ@h B om the
group consisting of a fruit, a vegetable, a neat rain rb,

spi ce, a(Prdvers myrideel o6 rplidRxemERsor hedesne hydTOChloﬂfgbdil@}nﬂll ﬁN@PUﬁ)ﬂot her
enbodi ne d

overal | ﬁ“etgmﬁ:ﬁ% Ogé tg {5}%) We Y”%ZM{ g% ﬂ‘%%%ﬁ’g %t%lﬂgv?or?g&l %IH%%Q%E(F&} atgggrredl cal
condi ti ofm vitangh &lmpiﬁgﬂemhbs’éarnmrfg-vut@mm Pupnfiel, péanen i, K1 @H&%EM&é i ncl ude
adm ni st gp | Bg féﬁ% a% & 18, 0%8‘11&% o‘%'c&%gl o%%‘}ﬂe?eg& having an underlying nedical
condition a orte eeding, tube feed formulation
having a pr ocml;&]dnvdmoérebdduodlt ct:lmﬂmmaats ara sslocted éroof thei gravp nenseringriofier al s,

d fProtein that des, f bout 18%.t0 about 35%
oo o T L1 PRS0 bR SR, S PR e B

fai | ur e- iahgunksse monye;uélﬁmm&ﬁwearphds,pslem@epc&assﬂamalsﬂemmmusluco@emgbﬁﬁaﬁaﬁi; al
del ay, i rrrrunodeijm enc ?w bone density, pressure ulcers, chronic wounds,

or cormbi ARF%FempiRaHEsfhierco [0017] In still yet another enbodi ment, the

present discl mwlqn%@mw&ﬁoo@ﬁﬁéﬁ@dﬁe Pllesdnt 8REIbRGe ?q@d{cm n@m@r@&tmagng)bem ty
or minimzing excessive fat-mass accretion in a long-term tube fe

pedi at r i eopRietcdaly ferdiae Hbe fsd sompedititte Tha micthoss axc utd@ cergbiging @W@Oﬁee%rod

pedi at i goRgnRNG biRL of $itARAS Or nBficr@l ahd §kofike %Pﬁfb@%m’i‘%a%?o%@des Rnergy
hypocal ori c, corrpl ete daily feeding, tube feed fornulation includi ng a

proc essefonhmblginfiocd a@mpbﬁi@rntaboﬁ I8Butocebout 350 ttqafnrmsa oFxtyre. néfrhalrrsethOdﬁd a
source o o oL rom

pr ot ein. et 88%’%]% EﬁSHl at}r%)t ?at}l Feet(r%‘?ggQ%uthPelg ngtgc% gl %c etg

provi desdait heatlsg ofThp rpmmismggnapomnh;lde @tandtrtzmgnorahqu@f;mg‘ ad qhechhater food
patient. THQe met hé) ) hygmg erlll Q %ube fed pediatric patient
in need STMRANE 0583110810 ROV %C%]‘tgé‘ “W PU%Hi ng, tube feed
formulation i ml!qdhrag ctbpdines:s e dviishoboed tansbneamartentlectad sonrthegiodhp

vitam ns or neral and a sagrrce of prot ein tF{ % provi des from about 18%
to about C%*l?%l%é’rfg%/ Tuito ﬁ?&?f a meat, * pOgraY P yé‘tspé?f’ot%gﬁ“?i%o&ﬁrent
the pr ese@hblgatﬁﬁg astoe provi des net hods of maintaining netabolic
honmeostasis in a tube fed ped| atric patient. The nethods .incl ude

adnmi ni st er i ngl0P&6ldnpyati wether wmbediancat. thamscssnhylselostire rrevidesomsihedse ofai | v

f eedi ng, 1&1;5%9%11% Qo 1Milahi 21 4B kéhdbéa%t@c B&t%ﬁ?ﬁm Mﬁh&rl&&?%&ﬁéﬂ?one”t

a source of vitamns or mnerals, and a source of proteint rovi des

f r om aboeendit®y i ngluémgmhosea@%géﬁéﬂgbe femmepmotiéxemlethods mch{d@@Qm]mstqﬂngttﬁ)I | yet
anot her §§QI o) f Vi ng
bone hea f[[%% @E&%atg&eg?teeg{ ﬁe I aatm(rjl:l@[%hgﬁ%J é%td Réln%gg?grﬁgﬁl &E(gﬁqgoﬁl(reec #ﬁ%tgatl on.
The et hddly fepdihg)debeaided furlsulemmlgavung ?apltou@eedf‘ebblpémdapmponqnatal ontce@fi an
o PR TB RO IR ATYRRE T A SR TS 15 et TRAL Aol 8. e
formul ation nél O I'ng’a processe e &nt, rce of ‘vitamn
D t hat pElﬁwg)dﬁﬁmaliroﬂeﬁlaSThéSﬁ)IQieflylngfmedndaammhtlbnpﬁdiy Hle Lértlaal pkﬂsyt elufetorul at i on
or per 68}3 kcal , and a (four ce bof pr.otei.n that ’ﬁ[)gvll des from.about 18%to
about 35S BRetYiP IS EHRTL TR Do dniyyy AIPPBRb Y BR WO SPSr &Y per 1

liter of b&{eQﬂﬁﬁiy; p@ésufb&ﬂce@@@hﬂéﬁ@'wdﬂﬁdsi BeconMidtiogOmBest ti on. [0021] In
anot her enbodi me ds r educi ngﬁhealthcare costs for a tube fed

pediatric pat i“@lﬁl IarSéﬂl@i@bWaléf‘d ompRenEE HRFIBICPHE Hirgles|se BTVl gneghods of
hypocal Ofrbei-\tmg(%ﬁ%if flcBeral 'obfesft? S hiMdmiZiMPE& ERRE Qi hakiRRA ih QQ$ﬂgdﬂeﬂlg a
processed whol e food conponen a source of vitamns or mnerals, and a
source of protein that provides fromabout 18 to about 35% energy from
protein per day. The methods further ijnclude adm nistering the tube feed
formulation to a tube fed pediatric patient having an underlyi ng nedi cal
condition that requires nedical care. The admi nistration of the tube feed
formul ati on i nproves the underlying medical condition of the patient. In an
enbodi rrent t he underlyi ng nedi cal condl ti on | s sel ect ed from t he group

L ] Y I o o . . b o



[0022] In still yet another enbodi nent, nethods of inproving the overall
heal th of children are provided. The nethods include adm nistering to a
child a twbeof2mwar7iior mul ati on includi ng a processed wholreTfused 1osmpOHnent , a
source of vitamins or mnerals, and a source of protein that provides from
about 1.6 to about 3.6 g protein per kg body wei ght per day, wherein the
formul ati on provides the child with about 900 to about 1,100 kcal per day.

[ 0023] | tubamedepddakiaenicnt. tThe rsahods énddddeprioditeringr to\al tdesfed podittrit .p8tignt pr ot ei n

per kg bgdy.weight. Th rce of. protein may als royi de abou .50

Pr ot o n_ BB IRGeBot R GhELorat ot B BIP ag BRG caly FRe e Pt o
about 1, @ukead ipRidingayprocessed wHolORSH chipairat, AaoueebO ditAEnt or MBkhnds of
improving the overall 'health of preadol escents are provided. The nethods

i ncl ude TAUERCOf PIREiR BraLPTRYIdesHRIN 8 HE 7o 40 FRnHES Ye S Eb i PRIPERITBn i ncl udi ng

a processed Wal9 1hABGH&GURRAR, tie FORACAsWsudé freTHARS @hoddloP Bfofloing and a
source of protein that provides fromabout 1.25 to about 2.75 g pro%el n per

kg body Weimgheropeh indajube iprbpasiatie prsicnor Mgl raethests iptleds afleunistidngioe Biliel escent
wi th abogl ﬂedwgc (tjpgtié?l?(?ﬁ'tneéd %@%_allﬁgaa! h@lﬁygalgﬁé/,- complete éi%@%%@diﬂg[‘_t@d} feed

enbodi nent, " the source of protein proVides about 1. ~protein per kg body
wei ght . Threwukbor owludingpr proedssedreiplafood cpmpeticde agbwge 0P viganigs or mingiats, per kg

body wei The f tion. . i & he. .pres C i.t.h about
17200 cc A tghltG o IO ¥l i TR U S RSP PRENTRERBR R P00 1
to provide in0t9jdd yubeofteednfbodimengtthongesent disclof@d ptdvidesotnathodadyant age

of the present. disclosure is to provide. i nproved nutritional conppsitions
Chat  conpPILanR S REdemedsasis iy tibe Ted SRS Talient Ui PRy el
present diB@isasiup o bpaticrt P 3EdAE sdé hikypovaiiricC oipat dhidn&elifgt tubs et e bone
heal t h. [0029] . Still yet another advantage of the aIpr,esent .di scl osure
is to pr&MYBLSN Mstiding ORAFesEdnitds P8 rempenent: §rsQUsF Q¥ t4IIAhOLBHY ass and

to m ni MZes el pRRIPThaE}EEAS ¥éin hiddut 183 %0 about 35% ERISPhoAPRItIEr advant age
of the present disclosure is to provide nutritional conpositions that

mai nt ai n et al¥8PYldn g Hess preshe embodiment, dlopiesops disglagie eFovidey arthags obf t he

present ghs6lias o h&ithnRF QYL 48 puidtlid bARA of ANARLLLABSnddNAtiod F 8L and/ or
prevent pressure ul cers.
methods include administering to a tube fed pediatric patient on an anti-seizure medication a

hypocaloric, complete daily feeding, tube feed formulation including a processed whole food
component, a source of vitamin D that provides at least 500 IU of vitamin D per 1 liter of the
formulation or per 600 kcal, and a source of protein that provides from about 18% to about
35% energy from protein. The vitamin D should be administered per 1 liter of product, or per
600 kcal of the total composition.

[0021] In another embodiment, methods of reducing healthcare costs for a tube fed
pediatric patient are provided. The methods include providing a hypocaloric, complete daily
feeding, tube feed formulation including a processed whole food component, a source of
vitamins or minerals, and a source of protein that provides from about 18 to about 35%
energy from protein per day. The methods further include administering the tube feed
formulation to a tube fed pediatric patient having an underlying medical condition that
requires medical care. The administration of the tube feed formulation improves the
underlying medical condition of the patient. In an embodiment, the underlying medical
condition is selected from the group consisting of cerebral palsy, failure-to-thrive,
neuromuscular disorders, brain injury, developmental delay, prolonged bed rest,
immobilization, paraplegia/quadraplegia, immunodeficiency, low bone density, pressure

ulcers, chronic wounds, or combinations thereof.



[ 0032] Yet another advantage of the present disclosure is to provide
nutritional conpositions that nmaintain bowel health. [ 0033] Yet
anot her awoant2zzger7af the present disclosure is to provi @#€Tmustotving
conpositions that inprove and/or prevent feeding intolerance with tube
f eedi ng. [ 0034] An advantage of the present disclosure is to
provide nutritional conpositions that inprove the overall health of
patients w t h[0022]dbrsdll yeabsyharebodineht)@rethves b mpovihg thadowed disragth of

[ 0035] Addjtional features and advantages. are descr.jbed. herei.n nd will be
bopar ent SRl Sher SRt ol g B aRFae: BESE e 5t SHl  He” RegiitiBeTA | ep
DESCRI PTifoNding a procds€¥d3fholeABotl S@HpdHehte h Bourc SdXOktaminssor wiltkaalstmad sbarce ef er to
nunber s ifn a range of nunerals. Mreover, all nunerical ranges herein

shoul d b8 PR9lFdt ERHBEVides AR abaw bf o pbaubd&re PR Bordie 1addcYSTFHST % hin t he

range.  wherein thORBfhlatiéh Mo G NEE BifA WillLatoBI 900 1G MBSO 1,200 Keal h& depder st ood to
i nclude one or nore am no acids. The ami no acid can be, for exanple,

al ani ne, ar gi WX Inzseatbadingat, thesyoaracpf @roteinyrenidgs ploutch& g drefein ngr kg amat e,
gl utamn i:n | Std G : r i [ ~

yr oyt codso HEhThe hald dloRein BEGLRE HRIAY in Y PRSP L Bocy ptahe
phenyl al dh¢ feemulstion ingeprosde theechild avithiabait 11080 &ebiperedayt r ypt ophan, tyrosi ne,
val i ne, or cohi i . [ 8 e i "ani ml "
el udes btz APt BEEERent magds | HORHoR MREQDEL hdlm of IR 1 g
t 0, rodeadd¢scaguat povideinfhs methodestiude admin@icsing uchp@asiddiogsntanbe fibd, farm

ani mal s such, as sh , igs, GO apd horses, and hunpns. \Wherein the terns
Fani ot - fplafidn e LoflEed YT E ed PP oy 3 Sourr 8T LRI TR at i 1
al so gpghﬂues S&lﬁc@ﬂﬁl%r_a&hgﬁlbﬁptbﬂiﬂés fao@ abama?wF]ooibohhe.wfgflﬁs%iggzgh ikbitoed gr

I nt ende to e exhli blLte yt e context. o t ep sage. use
herein, PREL BFmavantrsly B fermylaionapiayidesoig I’E?)'a‘?ﬂi%gF?]’aé“([;{h@bo Léﬁﬁ? Bore of

various ghst 306RS&I pi@lyas beta-carotene (a vitamin A precursor), vitamn
C vitamn [0025] In an embodiment, the source of protein provides about 1.35 g protein per kg
body weight. The source of protein may also provide about 2.63 g protein per kg body
weight. The formulation may provide the pre-adolescent with about 1,200 kcal per day.
[0026] An advantage of the present disclosure is to provide improved tube feed
formulations.
[0027] Another advantage of the present disclosure is to provide improved nutritional
compositions that comprise whole foods.
[0028] Yet another advantage of the present disclosure is to provide nutritional
compositions that promote bone health.
[0029] Still yet another advantage of the present disclosure is to provide a nutritional
compositions that preserves lean body mass and to minimize accretion of excessive fat mass.
[0030] Another advantage of the present disclosure is to provide nutritional
compositions that maintain metabolic homeostasis.
[0031] Yet another advantage of the present disclosure is to provide nutritional
compositions that treat and/or prevent pressure ulcers.
[0032] Yet another advantage of the present disclosure is to provide nutritional
compositions that maintain bowel health.
[0033] Yet another advantage of the present disclosure is to provide nutritional

compositions that improve and/or prevent feeding intolerance with tube feeding.



E, and selenium that inhibit oxidation or reactions pronoted by Reactive
Oxygen Species ("ROS") and ot her radical and non-radi cal species.

Addi t i onawvbyp12zm0607exi dant s are nol ecul es capabl e of sl owrcmgsesiipsravEent i ng
t he oxidation of other nolecules. Non-limting exanpl es of antioxidants

I ncl ude astaxant hin, carotenoids, coenzynme QO ("CoQL0"), flavonoids,

gl utathione Goji (wol fberry), hesperidin, |lactowl fberry, lignan, |utein,
| ycopene, pol pBined sdvasebeof thmpragedtalidclosfie iyviot @avide Gatrivibhadh dmpdsjtions

t hi ) i t th f [0Q40 d in, " |
G Dt e e el R A DA e, i RS et it Sl prSSTREES,

suf fi ci eatsoldypes and | evels of macronutrients (protein, fats and

car bohydrates) and m.cronutri ent o be sufficient tqo be a sole source of
nutrition for&‘pﬁ@ Adtiiage! Tegtuimies aﬁg‘tanwge%aé? Agroabss hFperdaril B PBEFEnt s can

receive %@Q&%@fellb@ﬁfg@é?éﬁeﬂﬁeis&@%? %rgzﬁilé E%g’@{.‘t s fromsuch conplete

nutritional conpositions. ] used herein, "effective anount™

is an anount that prevents a deficiency, treats a disease or nedical
condition in an individual or, nore generally, reduces synptons, nanages

progression of the diseases ﬂﬁgﬁéﬂﬁgdﬁﬁ g Hﬂi@&tional, physi ol ogi cal , or

nmedi cal benefit to the indivi ILER DR can be patient- or

doct or-rel at e@036] As used herein, “about” is understood to refer to numbers in a range of
numerals. Moreover, all numerical ranges herein should be understood to include all integer,
whole or fractions, within the range.

[0037] As used herein the term “amino acid” is understood to include one or more
amino acids. The amino acid can be, for example, alanine, arginine, asparagine, aspartate,
citrulline, cysteine, glutamate, glutamine, glycine, histidine, hydroxyproline, hydroxyserine,
hydroxytyrosine, hydroxylysine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, taurine, threonine, tryptophan, tyrosine, valine, or combinations thercof.

[0038] As used herein, “animal” includes, but is not limited to, mammals, which
include but is not limited to, rodents, aquatic mammals, domestic animals such as dogs and
cats, farm animals such as sheep, pigs, cows and horses, and humans. Wherein the terms
“animal” or “mammal” or their plurals arc used, it is contemplated that it also applies to any
animals that are capable of the effect exhibited or intended to be exhibited by the context of
the passage.

[0039] As used herein, the term “antioxidant” is understood to include any one or
more of various substances such as beta-carotene (a vitamin A precursor), vitamin C, vitamin
E, and selenium) that inhibit oxidation or reactions promoted by Reactive Oxygen Species
(“ROS”) and other radical and non-radical species. Additionally, antioxidants are molecules
capable of slowing or preventing the oxidation of other molecules. Non-limiting examples of
antioxidants include astaxanthin, carotenoids, coenzyme Q10 (“CoQ10”), flavonoids,
glutathione Goji (wolfberry), hesperidin, lactowolfberry, lignan, lutein, lycopene,
polyphenols, selenium, vitamin A, vitamin C, vitamin E, zeaxanthin, or combinations thereof.

[0040] As used herein, “complete nutrition” includes nutritional products and
compositions that contain sufficient types and levels of macronutrients (protein, fats and

carbohydrates) and micronutrients to be sufficient to be a sole source of nutrition for the



[0042] Wiile the terns "individual" and "patient" are often used herein to
refer to a human, the invention is not so |imted. Accordingly, the terns
"indi vi doab20mded7pat i ent” refer to any ani mal, mammal ecThisc@n/okavs ng or
at risk for a nedical condition that can benefit fromthe treatnent.

[0043] As used herein, non-limting exanples of fatty acid conponents of
fish oils include docosahexaenoic acid ("DHA") and ei cosapentaenoic acid

(" EPA") . aficdl tol whiah itsio being adminiddbddd andPdRAtsicat revde KDYl of thdimndtrionsi ces of
onega 3, flaxseed, wal nut nd al gae. ... [0044] As used herein, "food
grade m £GP %ﬁ%ﬁ“cwgﬁgtqﬁ@?tg@alo@wﬂf@w'that are used and generally
regarded as sm@he1]f Ay udds thetem, Foebtive amount” (O bhofis this §EVBRHK Qi deficichdigonpl et e

nutrition” includes nutritional products or conpositions that do not
cont ai n HE#% f disee of Bipeical ondiar PomunAivElplsor( @P&@Pﬁ?ﬁsﬁéf Cgymptoms,

car bohydrahgs) pRberékiph QTURE idRREsSs Top pr&vi®uTd hethiablall hyBRIRIGRI R malEge of
nutrition faor the animal to which it is bei n&@adm nistered to. Partial or

i nconpl ebenchititorthe ingdividuak chisersmentons bepaticpe oudustpragatadnut ri ti onal

suppl ement . 10042) WhOARlerfis HRRAARPT FlaNpuiidiengte LEEM A HeRhSH Rtk @z " ar @
preferably continuous admnistrations for nore than 6 weeks. Alternatively,
"short tbwmumdid mivettioatip onisd' limgedss ddedudingliynthe derensc anvividupdlignd “patient”

admi ni st i f | e h eks . . [004 - in
et » P U ol R Rado0 RS or ot pblIPE Fleale (BT o
donest i cbarfinfbs tikuchtast.dogs and cats, farm ani mals such as sheep, pigs,

cows and hors and h ns. Wierei.n the term. ) m |" is used,.it.is
Comtomnl at o IR IR Rk RS T eSS shodt o ¢ he
ef fect exdtidde tdedosahicxatiiotndad (t‘DHBE) axdictiotapentbyholdhecidraE®A ).  Additiona] 0048]

The term "m crqargani sm' s n o include the bacterju east and/ or
fungi, aSe&fs ogPbndieds weds el plat ?ﬂu&%afﬁ%?ﬁaénﬁawedawg%ﬁ a@tf Yoth nedi um
in which m creoagary s WRRik UdoldVahRmicro-organisth@Oh&ns Asiclds 8hahighSite t he
term"mneral s" is understood to 1nclude boron, calcium chrom um copper,

i odi ne, picawcd e gresrllimeereatpanes dor weinfBeénum ni ckel , phosphor us,

pot assi um  sefogid|uiy Réd hERM, %ihddmpl@PafiitBn ZinBhdesC huGiABRi NAbIRAS of her eof .
[ 0050] As used herein, a "non-replicating” mcroorgani smneahs that no

vi abl e cedrhpostieds dhat cdsl oaly coririni sugfiauent tlsvebaief beactumbenisd(pbyiciol f8siandl

pl ati ng . Lcal i t S 1.2 i e

T or obi ol 55 SBaskT C5 MHELARERSL B uTiRnl BORRGRY S BPRIERS K ey, 7en
edi ti on, aiBprl gehiclsdi iehciag al@misYord fo. NParifal qp.inco@dl¢t@ 0QE}ionalgppaitions t he
absence of B’i abl e celtrl.ts can be sh[ovvn as follows: no visible colony on agar
pl ates of "t PReFEEET NG FUFBYE™tY in 1iquid growth nedium after inocul ation
wi t h di fferentosgineeniseéhtbeits Ubnd aeie radalinigra@ipay”atico pRfdratdtp ncongmlousat i ng'
sanpl es) and.incubati on undeyr appropriatee conditions (aerobic and/ or

anaer obi &g‘fﬁlt“}?ﬁ?b‘ﬂ‘é & g tgacn $ 8&@% zﬁmatll‘—‘?}}” ég‘?fﬁfﬂr@,ad Gt 8y 15 such as
Bi fi dobagéeini acbRmabin adBiditteebacherkimud aatéls. and Bi fi dobacterium breve or
|l actobacilli, such as Lactobacillus paracasei or Lactobacillus rhammosus,
may be render @84 Hoks pisgl hesani mepnbyalhdagiudes.durt A Aet limiedyior tpdenisapdyadiov

tenper at WaeilNdohbd® Hedls {cRAL ABE and cats, farh QHRAdls ARhUS @ﬁjeep,ellﬁgé, Rows NOT Al
bone grow h" refers to the process by which chil dhood and adol escent bones
are scul prklpripy, snddeiiany, Wikicthatarmweateral T i eisddo fiimedneamuddtethin helse at one
site and e ~ site-wthi one.
Thi s prodtas KRk, (o gl EEM 3G SOk R AL SRR e
Duri ng clhelngtmood. bones grow because resorption (the process of breaking
down bone) oc inside.the bone while formation of . new bone qgccyrs on its
out er (per i osUAT TS EiT ciictagtind 1oy eant ' ielite ol opeiffudn, Vepd ol

f or mat i ofunggra adicglowanmbdiuth #hie tieundtodpdhisnnera {dinglostiealediusuinf whies. The
renodel i %gr ocess occyrs throughout |ife and becones the dom nant process
by the t PRANSHYASCY N Kes its peak mass (typically by the early 20s).

I n renodel i ng0a9|SARhded RBRUH theObrmb ORIk il en it dACH iRflude RBAE BhidRMOr 1N
the interior of the cortex is renpved and then replaced at the sane site.
The r enoalérpmﬁgrlamoa%f‘és@d@se%%ﬂa%ﬁ%&ﬁgéne%n%am@lyg@mvﬁenb‘bﬂephqﬁnhom% is
never t hel&sgiwh, kaknihQr siPQRCHN € Bhddfirm, Yol edr BSbARGodsR®RER! | Ng conti nue

t hroughout lifée so that nost of the ‘adult skeleton is replaced about every
10 years. Wiile renodeling predom nates by early adul thood, nodeling can
still occur particularly in response to weakening of the bone.



[ 0052] As used herein, a "nucleotide" is understood to be a subunit of
deoxyri bonucleic acid ("DNA"), ribonucleic acid ("RNA"), polyneric RNA

pol ymer i cwONMI2/0607@ onbi nati ons thereof. It is an organi ecrarspaund2ingade up
of a nitrogenous base, a phosphate nol ecul e, and a sugar nol ecul e
(deoxyribose in DNA and ribose in RNA). Individual nucleotide nononers
(single units) are linked together to form polyners, or |ong chains.
Exogenous nuclog8]i Alesscdhereipe Chéd-ealidayingt micrabeghnizyn ﬁhleatsahay nswmbleemalmt ation.

The exo us nucl eoti de can be in rms | e
o ren e G R REblBafis o Be WeRod BY SIRGGT allh sl o sgh ik gcd P &
("5 G\/Pp])atméme@ﬁdsﬁﬁré RendvRep homp Aadrebiblody b@‘i@]a}mesfModﬂS@ﬁlyJ etM)W@JZE@ﬁphat e

("5 -UwP") si ne nophosphate (" Monophosphat e
("5 TI\/PfO)Od ”6?”0(%’8%&’ &k Fﬁ%ﬂ%ﬂ @ﬁ@?@aﬁmeﬁ%N@xa@é%%éf rl?uﬁogap?%e Typif '\§,| so be
in a pol yeibidhct 8f MabldChlILSn YeQho®X ATRIBwsaRb ViRLRCLIERWdN abhepRtcs dPnde
nultlple sources of the polyneric formsuch as, for exanple, yeast RNA
[0053] " Ngraesing gubidity inbgd srowthmediyn plier iestalation mish <liffren sonceggatipse d
herein, _8f Salifdfr HEORLih0 MG HiReARY: THANEY Bl ARLDARA! uREATHHS
|ngred|ents I ncl g con entional Tood additives synt%etlc natural)
for exarrp(breiltme @rrohtr endioi dmhfanhls atgpdelihicicorterl at hlne@ﬁke?:f@bs Houf @@n@leor
agents f

exci p ?fﬁdﬁl})_éc%gﬂa éhn?s[%lﬁdglpa% %Ilm%n%%? rﬁlﬁdob gttegm%r]gc%h gﬁ%&fé%o{bﬁcggrilqm
acceptabbﬂvearﬂmﬁﬁmmbrea@rmameﬂmmnssahn&mmanggmsmgahusﬂmemMm&amm;be

texturizer nd/ or vita T e, optional .i ngredients ca e .added i n any
Su t bl o aaREon Finl iRy h B arepigh R B MRS P FRE el B Eiour e
of conpl etgmeatt ri ti on or may be a source of inconplete nutrition.

[ 0054] As used herein the term" ient" is rstood to include an

ani mal , especi®PliyAsu fin, ﬂ?n%§688ﬂh S A RRPTRYEY by sWRigkei vi ng
or i nt engladinbey &rﬁica%b}é‘é‘ceh{%'feﬁﬁ@tseulﬁéd b modclIR &hidh dBEWORA the formatioh@P55] As
used herein, "phytochem cals" or " tonutrients" are non-nutritive
conpound&eW fare arecrsgaad fhe aaye! foé@i;%bOIPrfW%éWéhﬁféEF yithinethe spree befal f oods
that havepfigaldtl MBASTHERILLYL [P@SNWan BYE bhd 10QRif A Badde@lride RhOIMRbLE NG
conpounds that come from plant soufces, and nay be natural or purified.

" Phyt ochberics @kav benadse Pspyptemuithici mpess of krbeking dovmbgnet hewwisciabidpthedwoed by a
plant th . u i ng
Ecanpl s 5it FROEAS SR borltRlcGurd 8 4 P bk Mo . BF bl bt
[ 0056] |gaphehmMﬁ@mﬁﬂhpmumdsmWMWohm1mnhﬂd@uﬁnmﬂbhﬁﬂ&@sb@sﬂbhnﬁs¢ ﬂbc
exanpl e, rnosol , carvac 0 .rosenari.no a onoi ds
Cpol y pheFaResif bl S S imab BInSCH R b bR S EFER s o tipt Y
f|ngerolbo&ﬁ@ﬂﬂkenobmmmyqus®kmuybyﬂwnmﬂygnghdmnembmimgfdanahamasn©$uch as,

for exa S nari ngenin,. si.l eriodi ct fl avones (such
o Fn o 6 RS b laa g ap i Shor il ok R RO% b dlea LR, e
for exarmd Be s@tﬁ& ged 111§e reﬁnthelﬁagt 8688 dods ot 9Rdrlc0 Gt @GN B5 the bbn@niucat@chl n,

(-)-epigallocatechin F a&llocatechln allate (EGCCG, -é-eplcatechln
3- gal | at Beverthday Vil far bqrﬁélﬁ?l haWipdehing and semodelingecoptingithronghoyplifc ap dhat

theaf | avifaydr3he éﬂug%l(élé%ﬁ is ePEAIUBHQ eQ@%r 1O%BI@OWE'r&ﬁoc(efhhgﬁ%&hﬁﬁte@nd

ant hocyani di ns (such as, for exanPIe, pél argoni di n, peonidin, cyanidin,

del phi ni by arlyradwlihdpd m@@tlumnc@n piill o¢ompbhetiveads i plipersede mgl@ngl)g ¢fstheh as,
for exa , daidzein (fornononetin), genistein (biochanin A), egC|te|n)
di hydr of 'avonol s, chal cones, counestans (phytoestrogens), and Counestrol;
Phenol i c acidﬂmﬁﬁuﬁhlasd Eﬁﬁagi& ambbmﬂﬁﬁlmimnéamuodTmnﬁkcaacNMmﬁV@ﬁiIIin
curcumn rox cinn c ch as, f ' ei ¢, aci.d,

chl or ogeﬁ?oé( yéc?n ClBélcc %Cn(gm @Ng‘cj cibeO$1 eruli amd lﬁ\EA gpfnleﬁ I i gHOIP{meﬂC

(phyt oesDﬂ\bﬁgemsomblaaticylmeremf Besan sighiat IcGIhp(&mtl Imidc uploﬁ@l‘nﬁﬁlgﬁﬁﬂus dad, a

| ari ciresj rosol esters ch a for exa

ydr oyt JIOSBIE i ORarhd SBT Sl o Ry o e K
exanmpl e, Ifdas¥el atdletide m:aﬁsﬂsl(&lbg@ @m@laﬁeem@m E@eﬁleﬁﬁ@oﬁﬂ RbgeAJbNBAg [ 0057]
ii)terpenes (isoprenoids) which include carotenoids tetratewgen0|ds

i ncl udi n§hamr oExageROUs JYeIROtidSS atcoidee ety ovidedo By dickine sunpimeatepend he

y- car ot epg Rk aNRlc8iG cdry 6ORENEMORGHLIRS RPeARh RhYdrolhtgne s-RiM.Gare) . and
xanthophylls (such as, for exanple, canthaxanthin, cryptoxanthin,

aeaxant hi n, astaxanthln lutein, rubixanthin); nonoterpenes (such as, for
exanpl e, IinDnene, periIIyI alcohol) gaponins; lipids including:
phytosterols (such as, for exanple, canpesterol, beta sitosterol, gamm
sitosterol, stignmasterol), tocopherols (vitamn E), and onega-3, 6, and 9
fatty acids (such as, for exanple, gammalinolenic acid); triterpenoid (such
as, for exanple, oleanolic acid, ursolic acid, betulinic acid, noronic



[0058] iii) betal ains which include Betacyanins (such as: betanin,

i sobet ani n, probetanin, neobetanin); and betaxanthins (non glycosidic

ver si ons)wO=onoews for exanpl e, indicaxanthin, and vul gaxarstéinyzi4§ 0059]
i v)organosul fides, which include, for exanple, dithiolthiones

(1 sothiocyanates) (such as, for exanple, sul phoraphane); and

t hi osul phonates (allium conpounds) (such as, for exanple, allyl nethyl
trisulfiu@moﬁnﬂpmmaI4$kAnmffide@umbmdele&nmngpmﬁénOﬁaGRﬁ”)wbrcymMnelude,

S0 or pappoaRic” i T FRPAR) o5 Uaafh g ed; 5L REY ! TRhERE

syn- plr Opmbﬂsuoalbha&oxlh sigMP[DO@OEhyuﬁnepn\%@pmspMe b@“S'OThMP”)W'UrC bommdttwge WL or ]
exanpl e, protease inhi itors 0061 ot her organlc aci ds IC

i ncl ude 83@590? c TBRCFRPECIoNy hrceatide gar ‘?I?Po'%ﬁ ng) po}la@@aﬁ preh &5 FOF GYaarS: én aci d;
and anacafigh RNAC i Therddan WO @A pl&v idukee§ ORE B Fdn@ﬂ@ fotrﬁ%ﬁ@fpzis for example, yeP63] As
used inthis disclosure and the appended clains, the singular forms "a,"
"an" adeﬁVhe" i nclude plural referents unless the cont ext clearly dictates
otherwi se. Thiggss)f: %t&mgpgm&?f’ Sfreaififlofal SRRl BRE! 1d euseaﬂ neldies. a

m xture of two or nore pol ypeptides, and the 0064] As used
herei n, andepytess totinaude ay aumbetbfapbets nddtionhingsdicatst inghidingwooyanties t he
growth o e fICI te he gro S si on of
pathogenlffcIa gdu‘@sqgwgﬁg? &l%ﬁf% tﬁh%% &ﬁﬂg g Br¥ﬁﬂefﬁ5@Pﬁ§agggaggﬁth

st onach &mﬂkmﬂSU@ﬂﬁﬁsbﬂEg@ﬁﬂﬁﬁ mﬁzﬁbs@m@mddwhnh@agg&staﬂnmﬁes@ndaﬁegract of

the person.i.n ing them. bu are fernented 0|ntestina
O AT RO T IR e P e R U T B i
denn R pfaséasaﬁe@mﬂaﬂmzrefselsu@r B@b@éﬂefsoltdgtmaegt any/oMottamaisi 0Mhefoptitieal Human
Col oni ¢ M crobi ot a: aigtroducmg t he Conce L of Pre |o cs, J. Nutr. 1995
125: 14012EAHP1s QB be|30fTd Mgy SRR WEOBH- % e BhstiPed PP 96 CHRRRY PN um

al pha gl Ue@Be a 36R& TRBALREL AASHonRR iy Bb U GSktce Qﬁﬁédhﬁﬂ@e nutrition.

fructoollgosaccharldes fucosyl I act ose, gal act ool i gosacchari des,

gal act omannand05¢eht jugkst h@r@%é@hmdd@tle@’l de oBrigieeddenaeiudesn gimal gum
inulin, Es%%@i@l'l;ﬁ Pl B0t asanAsk @@;%mah?%tlﬁlﬁﬁﬁttﬁét r@f@:%&vmk%?tu%dh%& Q& ?ecelve
Iactulose ['evan, nultodextrins ol i gosaccharides, partially
hydrolyzéﬂmgmmxmgUﬁwm@éuhﬁngilgosaccharldes resi stant starches,
retrograded s h 0s i ,

soyol i gosacch ?I ‘Asqéﬁgggk%? 5%%%9&%&g$260?gg%§£ ﬁg?@%eém nonn,nnwe

hydr ol ysatrepqunds theoardsi ferid mnmanw&roéof Phytochemlc[aﬂ};OﬁE]fuMOM efdodrsethal lnwe

pr obi ot i i Cr o-.organi (her.ei naf robL re,food-

P oor St HeRertly F9ahe PRict iRy 8k heti PRt ot bERGHEH M

non-r epl saades may&iealbmkalbepunﬂwcrbli;uaihemahlls” m&@&mﬁhtﬁa&s’afefe@@tﬁmy\ent s of
m crobial,  cells tha 0 confer health benefijt n the host

adm ni st ehaycsl d’r%‘E"é gﬁfé‘ ?Péﬁ'i‘ﬁtémp%gr Y P ll?éﬁsl? 3enetﬂﬁ8fl R st i (ﬁ]%rl y
affect ajhesi eszymplemwhlymmn&@als Mdgshionadrichs Gicai #losbabasee, |eading to

effects on the health or well-being of the host. See, Salmnen S, Quwehand
A. Benno Y. el008911) meaﬁliwoeqr%&oun%voh@hdmlwet wegpphenclfefsuefeas formPeRms: Food

Sci . Techngle; 03:1%85%1 10arvaQdi; 1Q1a lpio'ib O8O Rinol)] tﬂa‘vcﬁmﬁ@l {p%%geﬁoﬁf}‘tmélﬁﬁﬁg

m cr o- organlsns inhibit or influence the gromﬁ and/ or ‘et abolismo
pat hogenilevanalbst évich hn fdie ckampst idnerbetins a mgerdthéapmnﬁrqi,t inewicauy &itie

activate; tohﬁm'ngﬂggnﬁavfa %E ks%@h I%If’\ g rk% gl% %:sﬂ: 91£1m #1?55(?1 bin! Q@d?ct%‘]‘)ve been

many di f °ér ent proache |ot|cé cts
Non- I|nlﬂwngﬁeksmpkesﬁmﬂm@mpbuap@@mn|ME$mde,Aaﬂmobdbu3n3ﬁ$péWQ1hku®r

Bacter0|des Blflnga da Clo
Enterococcaué)le 6%%lnsg rlﬁﬁghL é@FFP é£ %?%%%% —%p@%@%@g%%@é——

NblISSOC@@gMBma%Mﬁd@mﬁmﬁGBGC@MGQTqm&hﬁDMQBgM&m H&dﬂ@ﬁ@cmuﬁhvﬁehgﬂhkilum
Pept ostr occC P'Cﬂ@a Propi ani act m. Pseudocat enul.at u |zopus
Sacchar ol FRLS ™ &l Beaiols? o P dBtetiling ALPORENE: (eYwal ol
combi nat hﬁﬂ@cyﬁﬁl@fn@o(fsuch as, for example, pelargonldln peonidin, cyanidin, delphlmdln,
malvidin, petunidin), isoflavones (phytoestrogens) (such as, for example, daidzein

(formononetin), genistein (biochanin A), glycitein), dihydroflavonols, chalcones, coumestans



[ 0066] As used herein, a "processed whole food" is a whole food that has
been nodified fromits natural or prepared state and is in a state so that
it can bewplaraweiTat o a tube feed formnul ation. [ O@ET]USTha/ 08 HAsTE
"protein,"” "peptide,” "oligopeptides" or "polypeptide," as used herein, are
understood to refer to any conposition that includes, a single am no acids
(nononers), two or nore amino acids joined together by a peptide bond

(di pepti @ytoettragpeptand & ouokstiod) Bheegtd @els,(sweblab:agkapic fridcinllsodcid, Tanmt og,

anal og, m.netic,.salt rodryg, netabolite, or fragnment therepf or.

conbi ot Piits veRbire gt HdsuREgRe ek 6 eheRloBumplints o e above
terms ischiblogémibanigealtatidiith®ssuid fied, WosRari)Siddnbh £@hytbéstiokdds), Byrappr eci at ed
t hat pol ypeptides (or peptides ar proteins or oligopeptides) often contain
am no’ acFESORRRFSTRA PN Y ootk lgeizenal: 8 rﬂS?err £ER e TaroP 48 Pihe. 20
nat ural | Yyr%ﬁuhffdr_ﬁ%/tﬁm&,o oot £Rhal 2R utdpeth); TBMBeRMsN sk | &S, fok N&lakfling t he
term nal ‘am no acids, may be nodified in a given polypeptide, either by

nat ural pruEeEd gycresidbengspiggatpaealyanginusisalagigs.ot her post-transl ati onal

nodi fi cati ons; By .cal: if4 i ] i i known
M the art.  Aveay Phe ehose mairrrihf ThQr bR QRO BcRbBIR)

pol ypept ingbelingf cardtencpr(ewd s, farveamplen oraatitande B-chitetenar ecarotend, i hearetdng, o,

acetyl ation c ti %Q?-ri 0s iLon, amdati oval e t hrment of
a fl avang'i%ap%lrg’ %éuﬁoesﬁg@%i e O,ﬂ ug%e\’/é)}“gh%negt %ngc)ha(r%glr?% Q}g]’fs (guc\éo%'sy E%rc Xea%@l?ede or
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di agnosed as suffering froma di sease or nedical condition. f%e term does
not necessarily inply that a subject is treated until total recovery. The
terms "treatnment” and "treat" also refgr to the maintenance and/or
pronotion of health in an individual not suffering froma di sease but who
may be susceptible to the devel opnent of an unhealthy condition, such as
nitrogen inbal ance or nuscle loss. The terns "treatnent,” "treat" and "to
alleviate" are also intended to include the potentiation or otherw se
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[0074] As used herein, "whole food" or "real food" is understood to nean a
food typically ingested by an individual in a normal daily diet when the
food i s iwoOi2oR/med7ar al or prepared state as opposed topramySc@doeHds
conmponents of the food. For exanple, a whole food may include any known
fruits, vegetables, grain, nmeats or sources of protein. [ 0075] As
used herein, "zoo-chem cals" refers to functional foods that have health
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[ 0082] Indeed, bone fractures are a significant problemin children with
spastic quadriplegia due to many factors. Additionally, many children with
cerebral welsp/ms@4t aki ng rmul tiple anticonvul sant nedi cacirarsgoifios2isei zur e
control, and alterations in vitamn D and cal ci um netabol i sm are associ at ed
w th sonme anticonvul sant use. See, Hahn, T.J. et al., Effect of Chronic

Ant i convul sant Therapy on Serum 25- Hydr oxycal ci ferol Levels in Adults, The
New Engl aipdptide, @f ngq}eptldpp co88En 9 Prkcblay duinelog? anal@gZ ApimeBeesalt] pendridunt er,

J. et al tere tabol.i.smin
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Met abol i s . of djnical, Investigation, Vol p 741-748 (1972)
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that commercially are wheat and fractionated wheat proteins, corn and it fractions including

zein, rice, oat, potato, peanut, and any proteins derived from beans, buckwheat, lentils,

pulses, single cell proteins, or combinations thereof. Animal based proteins may be selected

from the group consisting of beef, poultry, fish, lamb, seafood, or combinations thereof.

[0069] All dosage ranges contained within this application are intended to include all

numbers, whole or fractions, contained within said range.
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Phase |: Inflammtion Wund exudation Fibrin clot formation Vitamn C
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Angi ogenewpD=2012Riok7ebl ast proliferation Collagen synt he®C3/US2011/042148

[0070] As used herein, a “synbiotic” is a supplement that contains both a prebiotic
and a probiotic that work together to improve the microflora of the intestine.

[0071] As used herein, the terms “treatment,” “treat” and “to alleviate” include both
prophylactic or preventive treatment (that prevent and/or slow the development of a targeted
pathologic condition or disorder) and curative, therapeutic or disease-modifying treatment,
including therapeutic measures that cure, slow down, lessen symptoms of, and/or halt
progression of a diagnosed pathologic condition or disorder; and treatment of patients at risk
of contracting a disease or suspected to have contracted a disease, as well as patients who are
ill or have been diagnosed as suffering from a disease or medical condition. The term does
not necessarily imply that a subject is treated until total recovery. The terms “treatment” and
“treat” also refer to the maintenance and/or promotion of health in an individual not suffering
from a discasec but who may be susceptible to the development of an unhealthy condition,

2% <

such as nitrogen imbalance or muscle loss. The terms “treatment,” “treat” and “to alleviate”

are also intended to include the potentiation or otherwise enhancement of one or more

EE TS

primary prophylactic or therapeutic measure. The terms “treatment,” “treat” and “to
alleviate” are further intended to include the dietary management of a disease or condition or
the dietary management for prophylaxis or prevention a disease or condition.

[0072] As used herein, a “tube feed” is a complete or incomplete nutritional product
or composition that is administered to an animal’s gastrointestinal system, other than through
oral administration, including but not limited to a nasogastric tube, orogastric tube, gastric
tube, jejunostomy tube (“J-tube”), percutancous endoscopic gastrostomy (“PEG”), port, such
as a chest wall port that provides access to the stomach, jejunum and other suitable access
ports.

[0073] As used herein the term “vitamin® is understood to include any of various fat-
soluble or water-soluble organic substances (non-limiting examples include vitamin A,
Vitamin Bl (thiamine), Vitamin B2 (riboflavin), Vitamin B3 (niacin or niacinamide),
Vitamin B5 (pantothenic acid), Vitamin B6 (pyridoxine, pyridoxal, or pyridoxamine, or
pyridoxine hydrochloride), Vitamin B7 (biotin), Vitamin B9 (folic acid), and Vitamin B12
(various cobalamins; commonly cyanocobalamin in vitamin supplements), vitamin C, vitamin
D, vitamin E, vitamin K, K1 and K2 (i.e. MK-4, MK-7), folic acid and biotin) essential in
minute amounts for normal growth and activity of the body and obtained naturally from plant
and animal foods or synthetically made, pro-vitamins, derivatives, analogs.

[0074] As used herein, “whole food” or “real food” is understood to mean a food

typically ingested by an individual in a normal daily diet when the food is in its natural or
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prepared state as opposed to any reduced components of the food. For example, a whole food
may include any known fruits, vegetables, grain, meats or sources of protein.

[0075] As used herein, “zoo-chemicals” refers to functional foods that have health
benefits beyond basic nutrition, and are health promoting compounds that are found in animal
sources.

[0076] Patients that are either inactive or fed one single diet for a significant amount
of time are susceptible to metabolic disturbances that may result from a lack of variety or
proper nutrient values in their diets. For example, long-term tube-fed patients may suffer
from such disturbances. Although the basic nutritional needs of the patient may be met
through tube feeding, current formulas for tube feeding are not optimized for maintenance of
patient health over long time periods.

[0077] Patients who receive long-term tube feeds often remain on a single dictary
source for weeks, months, or even years. Such long-term, tube fed patients may suffer from
any number of health complications including, for example, bone, muscle, neurological,
gastrointestinal and immune health disorders. The nutritional needs of such long-term, tube
fed patients with these types of chronic diseases and complications will certainly differ from
those requiring short-term tube feedings.

[0078] For example, cercbral palsy is a chronic, non-progressive motor disability that
results from an injury to the developing brain early in life. Cerebral palsy is generally
characterized by dysfunctions in motor coordination and muscle tone. Because these patients
are often wheel-chair bound or have severe difficulty with ambulation, their energy needs are
significantly lower than those of healthy children, but their protein needs are often higher to
support growth, repair and anabolic functions. These children often require exclusive tube
feeding. Although the feeding needs of long-term tube fed patients is different than short-
term tube fed patients, the skilled artisan will appreciate that the present compositions may be
used for either short or long-term tube fed patients, as well as patients receiving supplemental
nutritional.

[0079] In another example, while the body’s blood pH is fairly well maintained over
time, primarily through regulation by the kidneys and lungs, dietary intake can significantly
influence the body’s acid/basc balance. Hospitalized, institutionalized, and recovering
patients may be at an increased risk of metabolic disturbances caused by poor renal and/or
pulmonary function. As a result, the acid-base potential of the diet becomes increasingly
important in maintenance of the patient’s health, including musculoskeletal and immune

health.
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Vitamn A Vitam n C Zi nc Manganese [0087] There are al so significant
heal th econom c inplications with prevention of pressure ul cer devel opnent
or progreseion/ookior exanpl e, the average healing tines fom/yseessuzies ul cers

are longer at |ater stages of the ulcers, with Stage IIl and Stage |V
ul cers requiring substantially longer treatnent than Stage Il. In a UK cost
of illness study, it is clear that there are increased treatnment costs with

i ncreased sevi@oBalyUmh ipgesalaml dflet membolSee fodde naebd caﬁ;goﬁ'ted&ds eithe'F heoreost of
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GC, et al., The cost of eaI|n pressure Icers agqro s multiple health care
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shown belRuyidikdiahl enedlth. TA%&%U&I age |ekalde ThRALOIRNtacldest Resudhr @gsure
U cer Including Hospital Stay Mean (SD)

modification may help to preserve skeletal muscle mass and musculoskeletal status and
improve the health of patients with a variety of pathological conditions including, for
example, muscle loss. The manipulation of Phosphorus (P), Sodium (Na), Magnesium (Mg),
Potassium (K) and Calcium (Ca) in complete nutritional formulas can serve to enhance net
alkaline production in this manner.

[0081] Because long-term tube fed patients lack variation in their food sources they
may be particularly susceptible to the effects of such acid-forming diets. Although the
kidneys are efficient at neutralizing acids, long term exposure to high acid is believed to
overwhelm the kidneys’ capacity to neutralize acid and potential damage may occur. As a
result, alkaline compounds that include, but are not limited to, calcium are used to neutralize
these dietary acids (in the case of muscle, glutamine can act as a buffer). The most readily
available source of calcium in the body is bone. One theory is that high acid diets may
contribute to bone loss as the body mobilizes stored calcium to buffer metabolic acid. The
hypothesis is that low acid diets may result in benefits that include attenuation of bone and
muscle loss as well as maintaining renal health. See, Wachman, A., et al., Diet and
Osteoporosis, Lancet, 1:958-959 (1968); sce also, Frassetto L, ¢t al., Potassium Bicarbonate
Reduces Urinary Nitrogen Excretion in Postmenopausal Women, J. Clin. Endocrinol. Metab.,
82:254-259 (1997).

[0082] Indeed, bone fractures arc a significant problem in children with spastic
quadriplegia due to many factors. Additionally, many children with cerebral palsy are taking
multiple anticonvulsant medications for seizure control, and alterations in vitamin D and
calcium metabolism are associated with some anticonvulsant use. See, Hahn, T.J. et al.,
Effect of Chronic Anticonvulsant Therapy on Serum 25-Hydroxycalciferol Levels in Adults,
The New England J. of Med., pp. 900-904 (November 2, 1972). See also, Hunter, J. et al,,
Altered Calcium Metabolism in Epileptic Children on Anticonvulsants, British Medical
Journal, pp. 202-204 (October 23, 2971). See also, Hahn, T.J. et al., Phenobarbital-Induced
Alterations in Vitamin D Metabolism, J. of Clinical Investigation, Vol. 51, pp 741-748

(1972). Although the influence of anticonvulsant medication on vitamin D status is not
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Hospitalization Cost per Pressure U cer Stage | $1,119 $443
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completely clear, it is apparent that non-ambulatory children are at increased risk for bone
fractures.

[0083] Studies have shown that medications to control seizures, such as phenobarbital
and Dilantin, can alter the metabolism and the circulating half-life of vitamin D. Research
has also suggested that patients on at least two anti-seizure medications who are
institutionalized and, therefore, not obtaining most of their vitamin D requirement from
exposure to sunlight, increase their vitamin D intake to approximately 25 ug (1,000 IU)/day
to maintain their serum 25(OH)D levels within the mid-normal range of 25 to 45 ng/ml (62.5
to 112.5 nmol/liter). It is thought that this should prevent the osteomalacia and vitamin D
deficiency associated with anti-seizure medications.

[0084] In yet another example, patients, and especially children, with cerebral palsy
and neuromuscular disorders are also frequently at risk of developing pressure ulcers or
chronic wounds and, as such, may require special diets. Individuals that are susceptible to
chronic wounds include, for example, those with prolonged immobilization, bed and chair
bound and/or experiencing incontinence, those that are experiencing protein-energy
malnourishment, immunosuppressed, or those with neurological, traumatic or terminal
illnesses, or those with circulatory or sensory deficits. See, Agency for Health Care Policy
and Research, 1992, 1994. Recciving adequate nutrition plays a key role in prevention and
treatment of such chronic wounds.

[0085] For example, specific nutrients such as, for example, protein, vitamin A,
vitamin C, vitamin E, zinc and arginine can play a role in reducing the risk of developing
pressure ulcers, particularly if a deficiency is suspected. Adequate hydration also plays a
significant role in reducing the risk of developing pressure ulcers. Indeed, it has been
reported that incidence of pressure ulcer development was lower in a group receiving
additional protein, arginine, vitamin C and zinc when compared to a control group (13%
versus 72%). See, Neander, et al., 4 specific nutritional supplement reduces incidence of
pressure ulcers in elderly people, Numico Research, www.numico-research.com.

[0086] Once a chronic wound or pressure ulcer has developed, various nutrients play
an important role in healing, with specific nutrients having an impact at different phases of
the process. For example, Table 1 below demonstrates the key nutrients that impact different
phases of wound healing. As is shown in Table 1, certain vitamins, minerals and amino acids

are present at the different phases of wound healing,.
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$676 (n=37) (4,234) (581) Stage Ill and IV $10, 185 $700 $9, 485 (n=8)
(27, 635)
WO 2012/006074 PCT/US2011/042148

TABLE 1

Phase Process Key Nutrients
Vitamin C
Vitamin E

Phase I: o Wound exudation Selenium
Inflammation e Fibrin clot formation Arginine

Cysteine
Methionine
Vitamin A

e Angiogenesis

e Fibroblast proliferation Vlt‘arm‘n C
Phase II: . Thiamin
. . e Collagen synthesis L
Proliferation . . Pantothenic acid
o Wound matrix formation )
. . Zinc
and epithelialization
Manganese
e Collagen cross linkage Xit:ﬁiﬁ é
Phase III: e Wound contraction Zine
Maturation and Remodeling | @ Tensile strength Conper
development pp
Manganese

[0087] There arc also significant health economic implications with prevention of
pressure ulcer development or progression. For example, the average healing times for
pressure ulcers are longer at later stages of the ulcers, with Stage III and Stage IV ulcers
requiring substantially longer treatment than Stage 1. In a UK cost of illness study, it is clear
that there are increased treatment costs with increased severity of pressure ulcers. See,
Bennett G, et al., The cost of pressure ulcers in the UK, Age and Ageing, 33: 230-235 (2004).
In another study, it was shown that Stage III and Stage IV pressure ulcers cost substantially
more to treat than Stage I1 pressure ulcers. See, Xakellis GC, et al., The cost of healing
pressure ulcers across multiple health care settings, Adv. Wound Care, 9:18-22 (1996).

These significant costs are shown below in Table 2.

TABLE 2
Stage Total Treatment Treatment Cost Hospitalization
Cost per Pressure  per Pressure Ulcer  Cost per Pressure
Ulcer Including Excluding Ulcer
Hospital Stay Hospital Stay
Mean (SD) Mean (SD)
Stage 1 $1,119 $443 $676
(n=37) (4,234) (581)
Stage III and IV $10, 185 $700 $9,485
(n=8) (27,635) (831)
All ulcers $2731 $489 $2.242
(n=45) (12,184) (629)
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(831)

Al ulcers $2731 $489 $2, 242 (n=45) (12, 184) (629)

WO 2012/006074 PCT/US2011/042148

[0088] More general still, there are many costs that must be taken into consideration
for a pediatric patient on a tube feeding regime. Any underlying medical condition such as,
for example, cerebral palsy, failure-to-thrive, neuromuscular disorders, brain injury,
developmental delay, immunodeficiency, low bone density, chronic wounds, etc. may require
medical care in a hospital or other medical facility. Alternatively, many of these conditions
may also require, or allow supplementation of hospital visits with, home medical care. In
either situation, daily feedings of a tube fed pediatric patient may include costs for the tube
feed formula, costs for use of equipment to administer feedings, costs for health care
personnel to administer feedings, costs for secondary health monitoring equipment, costs for
doctor visits, etc. As discussed above with respect to pressure ulcers, a skilled artisan will
appreciate that these costs will increase with increasing severity of the underlying medical
condition.

[0089] As such, it would be beneficial for a pediatric tube fed patient, or the
carctakers of the pediatric patient, to be able to reduce the frequency of medical visits,
hospital stays, frequency of feedings, etc. in order to reduce healthcare costs. For example, it
is known that pediatric tube fed patients commonly experience an impedance to normal
growth because the patients are typically sedentary and not consuming all necessary micro-
and macronutrients that are found in non-tube-fed meals. If the pediatric patient were
administered a tube feed formulation, however, that provided all necessary micro- and
macronutrients, higher amounts of protein and lower calories, for example, the tube fed
pediatric patient may be able to experience an improved health status by minimizing
excessive weight gain and/or excessive adipose tissue. Thus, administration of such a tube
feeding may reduce medical costs associated with the pediatric patients condition as well as
reduce the number of nutritional modulars (i.e. protein, fiber, micronutrients) which are
typically “added back” to diluted 1.0 kcal formulas.

[0090] Based on the above discussions, it is clear that long-term tube feeding can
cause any number of primary or secondary health concerns. Over time, if tube-feed formulas
provided to patients having similar health complications to those described above do not
provide all dictary constituents necessary to meet the patient’s physiological needs, the
cumulative day-after-day nutritional inadequacy (or differences from a natural, varied and
balanced real food diet) may have gradual and detrimental side-effects on the patient’s

wellbeing and, therefore, clinical outcome.
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[ 0097] Physiol ogical feeding also includes introduction of variety into the
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be further diversified by including ethnic food while enhancing the

phyt onut moentffqetiod insdimictivitg apd das@ahaboliom \Hagh proseid digistimye begethatthes, her bs

or spices. . This regi men i.ncorporates benefits of re f beyon asi c
ut 11 ent o e SRy ool bR EE S BheniTions cSnbRnEar e e dH heal ¢
benef i t sof libRpheaelic Suppiehditieon Quter@du@omQdf drb Wi iRend 2, (DM rifdilingxt dat i ve
stress nodul ation | eading to reduced insulin resistance and thus |ncreased
bi o- ut i | B4R S5V dHHG! ¥ d dCFtbandieg Piogan’ Boales e sed sh s ari ng' bt net
aci d excpgl efedLArdNAGot @HQ;P%HS?M?('M%%%% gf e ANg. Bl Bk (By.aher

qual ity bone mmss. &T’é’ 8] an enbodi nent, tube feed fornul ations
of the pfeseP3di 2l slsurle Ri Rt gbala Meneriofdd andealgup daterdchsdin/lesaponent .
Wiol e f opgts;, f0RFAliby: RS IEL Rl NP dngANShi § UaR Svuk s8] {5591 369 (4o

wel | -recognlluzg’% macr onutrioent);e,e lv?ttgn'f’ns and m ner al S@BSever af gf fg)hese

f ood con8td, elsent sBiendlawdd et 9hRupidherdhe dlss withd higlchreotin Besenengyi Gt abooyi de
several benefits to.a,patient on a |ong-term.tube feedin i-et

00507 Pl ek 81 BRY ko BB Pl PRSI S PRET AR Sl & rany
fruits aRdppleddBad2iless (280ng ot her foods. There are thousands of

phyt ochem cal can be cateqgarized.generally int.q three in _groups.
e et orotgbeterebenfialt BRECURR afEielorte vl SOvPamaRbrIe s
conpoundgernbiie asie Gabbed shdin toShet BEeen@l wWish cleofic discatOhendi i%. amdrefdrant
sterols. The third group is al kal oj.ds and sul fur containi.ng corrpour!.gs.

Phyt ochePedpdonGdhGeP qfﬁO%%lMdawdﬁFrH "Qér]?@?e%it,t CEETCYIMPEFIY t o

ant i oxi daRt Satiedt§3th ah IR SIRPE &mt ShdPAIRY D RET yaisal ThIQ! @R 1bd¥ {onbibmmpak ory
processes, clot formation, asthma, and di abetes. Researchers have theorized
that to FBRBYSESE Hedwbst obBisdri @lsp b ppebys benbhicspnosric phige@ehentedl ¥ t hey
shoul d bg.gRPSYNRd I#SrafA ied&for%?'ﬂ?e f‘z&é?l%h‘k?%% 1 Pir Ey?z%mcz‘?z”&l’o‘?é&cen@at ural
conbi nation and potentially synergistic effects. This rmay partially explain
t he heal famabsnefiltssirean JocPataed Ik entioo deubnt CoAdieh (RHSD eAfnr bi €len. andr.

veget abl lner i ntake of fruits and vegetables is associated with
reduced ??@'%gﬁgﬁz?q%roni c diseases. In order to enhance the

phyt ochem cal [099@fTHeewoitidnhlecoprpesieois majt bé sdnaoinatereclaaspamildsi @risgoniimican

enbodi ment. Ahe ¢ osi ti E‘rislenitnt?lle%d{e‘ var,i ous fi{iurlstas andi v?egqu 95b| Esl

cont ai ni nué (HEDE Oniborbpliment, TSR FOPRLUYS BARTRBTTEF 23RBS ne

t ri phosphiateit anagindss aled #iysidlogivhieesjoass tonluclcedihg deasiad. €Tidl sethogpassRsy f or
energy metabolism. Demand, for nucl eotides is highest in tissues with rapid
cel |t ur AYURIFSYENoado ¢ pedigfite AR > CRIeRir R, 808 &Y PERSSR SSGFIBE Bt a ned
through gi gicArf¥edintt akgis addcaataed hisvaighot pRtcRliy agetRRtN WM asiEN GRGAAOUS
synt hesi s of nucl eotides, although a high energy requiring process, appears
to be suPPinGiasie (¢-&- KEEPORYITHINE Rieians Y HBe ¢B attaHBS ABEPOPEIC B5bgRNoUS
(di etarypaoHC hiabAR! HE FoLECHNS i€ WL B JphatitcOnswl thelAWhd aQiya$t I €SS,
e.g., gut injury, sepsis, and i mune chall enge. See; Kul karni et al., The
Rol e of DfletmbgdyIemse erdslinghr bane [zewtth thesruplhofibeneimencraldensitph : Tha nRshinasn

Jour nal gf ritj 44 4 ( 4. - t he

popul at | e 1 B Bnerbiel g Sn Sl louoHEHELRl o8 BAIERE nflorhd

sedent ar yespdsd rictideng tanstinigsa ofithchinwdinn H3h- 1 /Gty apaidailiogt@micyeaspdvpfake from
exogenoug, gl et dese o6 %{%a%gdmﬁ%hio‘sﬁ'feﬁé{al%{evélo Sn‘?éjn‘%g{hﬁg ylea{d'tif ERL g WHI Ch
is comoh 1N Iong-ierm ube f ed pa‘%en S SVASBET at ey W I nmpai red

i mune f advainunio@ b vatdrar tbogitd). fldnmt dnthodinhddf 0ddnfl éth deedingasfdhg prredns
synthesis canstitutes.a nmajor. sourc f cl eot.i des, . nucl eotj des ¢ al so
bo 0bt ai RWGTPH EHEPRGIE SPURL RS Lo PO ADAI §Hiselans o 419 11 oods of
ani mal apehry egicabligidesn ue thAchabdi Nghd ddlts B HRh& it Rdhh TRIh PFRIGIaNbut peas,
yeast, beans and m k. Further, concentrations of RNA and DNA in foods are
dependentdl9fic tarireRdtsstlong with acroppigfonugricaty ngpdy shaelds bi syabuaigdgRepsure

nucl eot i gﬁirﬁgr& LhAamitPnl K. eggs and fruits. Consequently, organ neats,
fresh seafood, and dried | egunes are rich food sources. However, tube feeds
by design are highly refined and do not contain nucl eotides. Thus,

nucl eoti des have been added to correctypotential alterations in nornmal gut
and i mune function. [00102] As nentioned above, and in addition to bone
specific effects, human correl ational data suggests that dietary intake of
fruits and vegetabl es support a net al kaline environnent which can help
regul ate netabolic homeostatis. This net alkaline state has been associated
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of the cell energy charge can attenuate the upregul ation of catabolic
processes resulting fromnetabolic stress, nutritional stress, or both,
whi ch i ncwoder/psartei n br eakdown. [ 00104] AMP PCOtUs2onlkinase
("AMPK") is a protein that serves as a cell energy charge sensor that
responds to ATP/ AMP as wel |l phosphocreatine/creatine ("PCr" / "Cr")
changing ratios for the prioritization of cellular processes based on
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categorized generally into three main groups. The first group is flavonoids and allied
phenolic and polyphenolic compounds. The second group is terpenoids, ¢.g., carotenoids and
plant sterols. The third group is alkaloids and sulfur containing compounds. Phytochemicals
are active in the body and, in general, act similarly to antioxidants. They also appear to play
beneficial roles in inflammatory processes, clot formation, asthma, and diabetes. Researchers
have theorized that to receive the most benefit from consumption of phytochemicals, they
should be consumed as part of whole foods, because of the complex, natural combination and
potentially synergistic effects. This may partially explain the health benefits associated with
consumption of whole fruits and vegetables. Increased intake of fruits and vegetables is
associated with reduced risk of many chronic diseases. In order to enhance the
phytochemical profile of the present nutritional compositions, in an embodiment, the
compositions include various fruits and vegetables containing these compounds.
[00100] As a component of adenosine triphosphate and associated molecules,
nucleotides are also necessary for energy metabolism. Demand for nucleotides is highest in
tissues with rapid cell turnover such as the gut and immune cells. Nucleotides can be

obtained through dietary intake and also through the salvage pathway. Endogenous synthesis
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[ 00109] These responses were largely reversed wth additions of RNA or
uracil, suggesting a form dable role for pyrimdines and/or limted

capaci ty wonotdmse74sal vage. Furthernore, dietary nucl eocaas2eengighown to
reverse | ost immune response secondary to protein-calorie malnutrition
nore so than calories and protein alone. However, this reversal was |imted
to pyrimdines. [00110] I nvestigations of the role of nucleotides in
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ti me. [00111] The i munosuppr essive effects of nucl eotide freé diets have

al so profhsdedeipartn oagetdiccrarletionsalsedsgient tbediddenvand thase pitbrivands wey | as
syner gl Sgéﬁﬂﬁﬁ?ﬁl{%@ﬂ@ﬂ&ﬁﬁ%%go 1 GG OPRLILAE 2Bivith NS eldndil ﬂ%tgge\,” dence

i nfluence on T-"hel per ce ers and function. {/Valt i ous nmechani sis of
act i on hawhwhbieetwnprapos dahgttomesylicafed padtieste, fsi mrdoniged vRdsimpaged ammuhe

exogenop;;un@Hc():A %I(atailtgr%ﬁ {lttsfmtgc%loheyed to influence the initial phase of antigen
processi ng and: yrrphogy e proliferation via action on the T-hel per-inducer

as evi denced 9101jcr easdthohgv edndogrhotsd Byntheghy | coastitutey nphmijdr osogars of This i s
al so suggestive of s ression of uncanmtted T-1| hocyt e response. Al so,
o) eot | BB HoUdY Prs RS ED R e o PSR T o5 o) SR P EREPE Bhase: of
the cel | iyt Ifeadstdfusirhdl hinbi e aigblé oaipi itladingf fok YrphpICyiesall protche pSagphase to

illicit necessary i munol ogi cal signals.. Nucleotide restriction may also
| over t héeaéﬁsﬁn;?@% Mk iert?V= SHCHARIPR ORI aRd PNy foefiﬁ 4rs depeadqnb iR r

macr ophagg @bty i Thus, MOR 1A ddefeads)ha®é hisXQARRRYEISaIBOIhhE BSIKNBY:s @h$0
nodul at e T- hel per cel | nediated anti body production. A review of studies

i nvest i gAtithgCanpenusatly.cagacmpashdiesh serdondr and dindupumes s Hele fqodsawices: ed

effects pgwkllerY b 9eRA0% id%si}éh‘é?e, Rizh BB AARAS S d Ao IntaiR Sudifbtiibd F @h@CT 1 ONS
in human systens. In vi tyro indings’in splenic rodent cells prinmed with

Tcel | - depedieheides hatei brensadded i agmert potpniifli diemtionndr eaxes duh andhemmunber of
anti bodycprpducing cells in yeast RNA containing cultures. RNA additions to
normal strains denonstrated simlar results and were nullified by T-cell
depl eti on. Thi#8102]he artsibedipnetl gbovet anidncraddisen tnberesyperiBe effectsT-hombh

ndeene e BRI Rh A o 5 bbb B ThRoPPSEl Bl b0ty

environment which can help regulate metabolic homeostatis. This net alkaline state has been
associated with an enhanced preservation of lean body mass, at least in older individuals.
See, Dawson-Hughes B, et al., Alkaline diets favor lean tissue mass in older adults, Am J
Clin Nutr. Mar; 87(3):662-5 (2008). Thus, the manipulation of Phosphorus (P), Sodium (Na),
Magnesium (Mg), Potassium (K) and Calcium (Ca) in complete nutritional formulas can
serve to enhance net alkaline production to further minimize endogenous skeletal muscle
proteolysis as well as preserve lean body mass.

[00103] The cell energy charge has been proposed as an important control for
the cell to favor either anabolic or catabolic processes. Cell energy charge has been defined
Energy charge = (ATP + %4 ADP)/(ATP + ADP + AMP) [where ATP, ADP, and AMP
signify adenosine 5'-triphosphate, -diphosphate, and -monophosphate, respectivelyl].
Metabolic stress, nutritional stress, or both may result in a loss of nucleotides from the

adenylate pool and become conditionally essential under these conditions. The maintenance
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[ 00113] I munogl obul i n production has al so been shown to increase in in
vitro adult human peripheral bl ood nononuclear cell in response to T-cell
dependentwearnvigmso7and stinuli. Specifically, this invol peu/useenesses

i mrunogl obulin M ("IgM) and G ("1gG') production. |1gM production
increased in the functionally immture unbilical cord nononuclear cells in
response to T-cell dependent stimuli as well. [00114] Accordingly, in a

st at e of ofithe lcelbtretey chafdeche attynpate lﬁmoxppacguhahed ofitaedbatiy prouesseatiuttes fooml d

potenti al | ert sim nune, effects. in vivo.. Ant response to
el Bt esm B AES G Brbe B i e St s M ned o mucl eot i de
diets for projoonggd perAMPro@MdKinaga! FANBRTY {sof pf&slnrta@u Hryesr &8s @eied Wi th
nucl eoti de suppl enentation. However, the m xture used f suppl errent ation

showed nBREEF ERAFEHITNIR AL respondity BIRYAMPotue!s strleceﬁft%fé?ﬁﬂaeéé’ﬁa

anti gens«gprgg gln‘geraﬁ)cfs B BleGR ok 8atRhH ff CbiBul A prb QSRS baRR &l dvhtabl STHIERS).
response. In addition, significant increases in the nunbers of

ant i gen- Spestficelly AMRE g teBe thy rgrsiations] rgnied | af skeleirlempisiceprotsen synthegitient
spl enic gse\k,gl%g Bt PhESH &lﬁng%t&g&hggponﬁé IAdd| tions of AMP, GW or UMP

have al so resul ted in Increased 1gGre n rodents. GW was al so shown
to increase | @WN¥dspongelditoneli. esudlertideet @nmbenfamfsiabnimubt eottritienal

suppl ement hav ve .incre i.IG in | gM and
IgA in tﬁjag%eﬁlg "E[;\J gsesu%DIﬁ %goyo'?‘lpl?(?‘?ﬁ glse rg???m%stg hlllilfle er agot!rllcen ? |[eons of
speci f i cChgGicageicosie alppasenuatianmai3elhrm@*a@gh®1whlonal| mspohe afsscrcew:tecrmnlh h of

life. S t I
nor mal 1 ARAIRSTEReo oy gk PR GO0 b SBE: ni ng formul ag.

[ 00115] Mechanjostéaial | y Extonsivé txgeriafedtation wh vm: mﬂﬁ@fcv af idensy atdedtiloyight to
i nvol ve nucl eotide effects on T-hel er cel nt| en present ati on,

nmodul at i OFPIOFEE iTHreEPE Af REuki My r>1 ing g at:el |aé9§ fenTeopgyqted.”

suppr ess edidBRRSREE! biaGscRCihatMAL h&@n&foﬂ&l&@fly|rﬁlcﬂe&1de§$l9&n§§uﬁ&nﬁ k@eRe
stimulus, and increased specific antibody response nedi ated through resting

T-cel | s. SPFSBICEMdr ON-PPEfia iy muie repensees Freines audvde dreragsadamearagen pngdel |
di fferenpiakd-8Rintd? lﬁnﬂ'h% P &7 £8hdnSe WThGdbeAL, %le&EdsE@fésisﬁénéJ‘%@a(\!t@gal'aﬁd B-cel |

response. Thus, it 1s clear that nucleotides, as well as phytochem cals,
can pr esélmgalse&etlt%ill, aghipgcobdgliadft weviefli ts to pati ents havi ng any of t he

above- ment | On nd' t ILg%a%%ero %h]fﬁe]r ngtl(ﬁlkl %ci %9011? rtdﬂ(%a@anmb%: Stlﬂ’F\Blt %.Clo te that

any known fru nd ve es nmay be use e presen i onal
conposi t sagic mmlebsm@ asl, mhemh,r nudies)tldendlemgbstnahnha@fsbeahéluancsmhyc&eagaﬁ of
phyt ochem ¢ urthe al so

oo oci abeipRaC e e LR o bbbt ey "B Py RS BRo i amount <
ef f ecti vend pyrpmidinicd & 1hbleas|ea.tm anhulwned lyrépt®uyted. Cinesupp@fita rdstablishpdhytaeichem cal s
andfor n o(i”l 31(1) 1 fdrggtlzlt[e% %‘Cpelllgv?er}ll?ngl & e\é)?';]ntual%otldy et?zﬁlrs .epaeé‘g (QIBS%(,%, has been
identified in undifferentiated bone marrow and thymocytes of rodents fed diets devoid of
nucleotides.

[00108] In vitro and in vivo studies of rodents on nucleotide free diets have
demonstrated suppressed cell-mediated immune responses. Splenic lymphocytes from
nucleotide free hosts evidenced significant decreases in proliferate response to mitogens,
decreased interleukin-2 (“IL-2”) production and lower levels of IL-2 receptor and Lyt-1
surface markers. IL-2 is a growth factor for lymphocytes, while Lyt-1 is a marker of helper-
inducer T-cell immunity. Delayed cutancous hypersensitivity was also lower.

[00109] These responses were largely reversed with additions of RNA or

uracil, suggesting a formidable role for pyrimidines and/or limited capacity for their salvage.

Furthermore, dietary nucleotides were shown to reverse lost immune response secondary to
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[ 00117] Al t hough the known fruits and vegetabl es may provide a small anount
of nucleotides, the primary benefit derived fromnucleotides wll be

obt ai ned W9 2atbdiong4addi t i onal sources of exogenous nucl ectriusesL1/ok14@n
enbodi ment, certain nmeats may serve as a source of exogenous nucl eoti des.
For exanple, the nutritional conpositions of the present disclosure include

nucl eotides in an anmount of at |east about 10 ng/ 100 kcal. In an
enbodi rreptoxelm-bﬁommainhirrmnaIrnoﬁ:@m)thsﬁ taloms danderatee afonentabeoudr, thd myrd00 kcal
to about 19 00 kcal. nucl eotides. In an enbodi nent, the nutritional

conp05|t|8ﬁgm'? ViE BTGt 16 ngy/ 100 kcal nucl eotides. In an embodi ment,

fruits and vegolahl es anestifabiosObe thoubleoPhublvaideotih desterib aad fapgodi ment,
tabl es ar partial source_of nucleotides. [00118]

fruits an
Si mil ar| e CElﬁ%ehﬁtﬁ plse ir?i’ﬁéng dsES FoPisiRCcof RpdratsppeBRStOldF Seraaingedivthcl ude

fruits apehyReatab)igsi@st fcsHAMEE Qo ChirPRUbQC BRIMcAR! of JidprdB RO BNt the
nutritional conpositions include an effective anount of phytochem cals.

[ 00119] Fempased ta¢haseler npgcatide fige disents dngrcpsodiabiisy todbigsgioss Sriw ¢y a ncl ude
any know@bsfef\}éht M%e@ﬁecr%&d AR%ivh s §Fkrd QoseRRP ﬂal%d &@mgﬁ&le&ﬁg%yt

pear, apricot, peach, nectarines, plum cherry, ackb berry, raspberry,

mul ber r ydies aftavmrlaﬂychaqun beithy Qan%d@ebbmany Pgiudames of GNpef mectl, bitingt |

r hubar b, &gﬂéxéﬁeﬁ%“%qoHy@%&gggﬂgﬂhmgonegranate | enon, |ine, nandarin,

or ange, ?an erine, gua 0, pineapple, etc. Simlarly, vegetables may
|nclude any kNOMﬁJvegeﬂ&bhﬁm&m@hq@s$mbubﬁamsofnmmkammtﬁm:@kgaeawaahmanth

arugul a, brus uts, . cabpa celery .lettuce, radicchio r cress,
Spi nach” RIS Do moISBide fisfingloarbeHTHEMY It pEdES” bt MhepdThh, rots
pot at oes amﬁlald:lsﬁlbpres@iéh &hﬂh@@clloﬁﬁ)an&\AEQ" hedeUindings cvﬁ&ﬂbg influence onhT hﬁ@el%@l]

nmenti one ove, nutritiona ositions .in accordance WI t t he esent

di scl osuP¥IREY 81chfUgRioEmpYHtows &eg%w H . actiprybavarhsempPropeTed gp GYRIpIA ¢ these

requi r ed fih @in Sy PR ctidA 3P kb genddnalcicOiies iPHERLEY B nBhcD A inRS PhaAB L

mai ntain nutritional adequacy. In an enbodinent, the nutritional

conposi t PN duassyRe aad dpupRasyist Piskfstaion. ViTHstion oneths Thelpereingusyr 9o _
dietary prigtRbdby et e sl plilnHyti&Hpidd é&hﬁ@ﬁhﬁ&fl@faﬁb "s'ué]g%é{fvla ofis mlk
protein, neat prootein or egg proteln) veget abl € protein (such as soy

pr ot ei n, suprecasioppbersiommitt¢dcElymuoeyte respenge.pédsopnusicetiag resictieromby past ons

t her eof e i I

conS|st|ng&B?@\A§q§8 @?%iqnﬁﬂ%gfh&mgégéﬁﬁégg<§“% 9¥$ ?$Bﬁ£§tﬂ&9H&thb pea
or conbi hatphoegestth elteefbphdsmmlﬂiﬂmhecesmﬂdmm%glcai kigngds.olNed¢leptids rgsgatipn ot ei n

I . ” | e Il b
neh nded i 1 bRE: R HaNE CREeE TAFRO T et Nt FTE B PRe POYRUNE and

i ncreaseadthityvari ety of macronutrient sources ot mmc a real food diet
whi | e deliverj hi gh allt rotein bl ends that Vi gssen i al
nutritional @ﬁg’rzﬂerrent etf“é(rgr ’f)‘ﬁﬁ??‘isn@w% B@jﬁ‘ﬁ aﬁ é@%dga&‘n&rhepe&&% d on
the nutr bfeianal anbib&dyl bRdBdtiohPeal foview 80 8tuaRl enRkeiadhd hullBotlic, adfiB@ B Ot €i N
isolate) there are limtations in_the anmount of vegetable protein sources
that canhweoRhElugedesPany ifeyidgd sffeqtoin 8w, i tie aam%awéelﬁ @ PEbRpl e of
pea protej fiyh %ﬂl&fé% h@nhn Qfstdnfte ﬁnﬂﬁt’r& PRARAPIS féﬂlc%déiﬁ? o6y pritd Wiotrei n i s
relatively rich in arginine, but limting in P he sul phur-contai ni ng am no
aci ds, metlhiwaideat atmdn%@ls?d@eﬁ élgnmmvmreasn?& injthe p@m@r loff entitiody peodapipt e, to
D1 end. PBIR! Al ARR! AL Lol OTLLEIRLR! B forSOHLEAn{ SUabhoied | K
protein or conplete vegeta% rotei ns) having ur i ci ent

sul phur &mltaarenlilltsgmémeummdhﬁ@lsbﬁ Bcolt ﬂavéettlosudhus:ieﬁa aitibodyydid Ganiotraaseriot ei n
(i.e., isqolate ates and concen s one such . yeg

br ot el n SPERE a1 bOTRE EeE B ZRBERPE D T n e APRE M no
aci ds tOmhumﬂhﬁﬁmau@aﬁﬂbmﬂneaa@smﬁﬂm&ﬁdoﬁmd&ﬁMe;to del i ver the necessary

protein quali t he patient ion derived proteins are

typically nnr&mé%ﬂndang n@ﬂ@ﬁﬁﬂ@‘¥%ﬁ?§ﬁﬁ?ﬁ@ogﬁpggoﬁgﬁﬁngﬁﬁﬁnU%@%?abIe

pr ot ei Ns adfiidnRAr F¥eIp Roral H1dRINMbIRAUEedreBl iidleshdise ¥ BLOIS U&pénhénlﬁhﬁt@geh Qns

associ ated mnth tube feeding and the need to maintain the necessg@g%
rotein

nutriti oMU aSgestirlpy @EseinPiOlV%élCW?eﬁiullﬂén%?lOPW& Nhé“l%héomndlﬁ ®

com ng froma vegetabl e source.
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[00122] The skilled artisan will appreciate that the protein content of the

present nutritional conpositions should be higher than typical |ong-term

t ube feedwbanmulost7itons. For exanpl e, the Recommended Di ecangs2@iijoaasice

("RDA") of protein for both nmen and wonen is 0.80 g of good quality

protei n/ kg body wei ght/day and is based on careful analysis of available

nitrogen bal ance studies. See, National Acadeny of Sciences, Institute of

Medi ci neproﬁom@nandthpltdcmbmn Bﬁﬁdfaded Imet&lar&lnaeinem;erinmmaa akelsili¢abr cdether gy,

Carbohydra |be Fat E, fc e}gntole ter Protein, and Am no

Aci ds (NH@ & Eyeﬂfﬂﬁg? cellgle )it a%We mbodi ment, the present

corrpOSl tions mnma]de pmt:@ﬂdﬁlgtyo uaaBﬁﬂtd &Niuclddtiad demaxney, i@forpdromd akewy 1.0 to
dy. wei g not her. enmbodi nen t he present conpositiaons

pr ov. de Bv@?%lid?ﬁ ?%%%%ﬁtuaﬁhfxqrhm%ardw cgretaolito 148199y 259°%FKY hody

wei ght.  AQC QestindeltYantihe WieapPlese@MRORIdbh9 NSRRI QY ind8cdidet &bR fop 2

patient in an anount that is nearly twce the RDA of protein for nen and

wonen. prolonged oparindlp. |andadmanpedifisien wae psthei restosedprwith daeclgatidan

armount t%{@[e%hﬁﬁo@b%%ew fR ARAHL ugég%o?@%f PBdnf80h RAQIRI b BRLet 4, I N

anot her erbodi nent, the protein is provided in an amount to provide from

about 18%ocingibeiyt pradagiomer gyigkn-dencpdant entrecpesugdeyyive A nedlentidecffedthonli ment

t he prot r d r 5% bout 25%

ener gy ?08%%}3 %c?&ﬁuﬁgrea%ngg [ﬁ%h‘lggn s?%lﬂ’{c%?\flt 19&6556%?@%191{%&%5 afiaitng%et% and

t he de5| s@dlfanmumhogibblmmewgytlﬁgr @tts ]wemtoéasenvetdan ln@depr mlranmtecdalls m thb] prepatce ent,

the skilled arti.san a hat _t ano

el o b af QudyiaRs D Adalion® RRIAGE LSS 87 P G RlsR ek B RS iiet G of

pL otein gdpﬂﬂae $it ﬁfd%ﬁirsrgﬁgMHaryastaﬁ)soﬁshpahlt@ mcréa?ylgmng@oﬁsreg rStadietin ptotefn t Od
about 110 g. In an enpbodi e a nt o roteln mni ste r day
to a pat FEFRS ARPUE a%d@ Spp ?ﬁl%%ftfor@vgg PV oK lfe@aﬁ el a%[ﬁsq oF

provi dedihglapavidAfnt (e first tHratShémb Lo AW AROUN Bighd: cBERh@itHInYBYspeaficdGul at ed
depending on the weight of the patient and the desired_ anount of energ

ay
f rom pr ofgdit corapsan pRchililaaglabylin e thsafisementhafdifes Specilh llikyely tatve, the
nut ritiopaloROmmRshd ﬁl%ﬂﬁs@fncﬁeﬁk% iRLESEM e SCLasHE &e&'i‘;?ﬂ&c‘?eo‘ﬂﬁe 5%@291‘&9% oric
(e.g., characterized by a | ow nunber of dietary calories) in order to
prOV|de forpatabent with proper nutrients but to manage wei ght gain without
conprom si ng atie e c S i .en, wound
repair, netab@??gﬁ q§mﬁ$H§%L%? & W Op%%ﬁ o&ﬂ% @géfgﬂﬁgdg%qg&kgg&?de
bet ween invoB® muﬁdeQOﬁ&MBaMdd&ydpﬁypbsa#anmgmdueﬂsmaamlamsmﬂbémdeﬁaned by
t he ener

ra

Pl R e e g T R A R T Y
Di cker SOBelBt 1n&iesp0n!;dy poaiger istmbdub.eqml infithed pediingntitodCrredpostl mydikted Cbese
Patlents rition 2 02 Hy ric E ter Tube Feeding in
Critical hiour | egspigs e F—"‘i% ﬁ?régor H?é%%rys‘gﬁfeé Tt @%E%}’%é BHnsSi Mg <fihce a
hypocal ogifferditiglonad d-1RIftyRQeAd Rhick afcQriMbridy RkElvEd HEB-¥ell WpoAkd. fI‘hﬁ@ tis
concepts. For exanple, a target population may have daily energ
r eqU| r englitrstha puglppidsseiaprelh Pglplewhﬁlalcilsme PREEHH SO CTAERIPEI waaéfmeﬁ@éo defi ne

|0“’eﬂﬁkﬁ&hBQh§%5ﬁﬁkﬁ§d%@¥hﬂhﬂﬁw9%&QM&QB9 kcal /nL. The present
nutrltlonal conposi tions may have cal oric densities that range from about
0.3 to about DObl&cal / rihe skifedgrtisantyodianpmeiate thié amuknown] fonta lane vegstebics i ons
have a Cﬁla9 rb% ﬁse(aqﬁ'ﬁ{ esfeﬁt% R)%ﬂ%o%p&ﬁ qurl Qs tﬁe E’ﬁlﬁé z/rnmxfe etabl S arc %00125]
Csnol ality’is a neasure of e osno Sol Ut e per ogr sol vent
(osnol / kepunee c(fmhytlogl)emldsahs ami/ce mbcidmtnbmt Furthze thﬁ gsléndtartimat miill abm albprecwte
et ko dal o Sy R BBk ke § e SR AT RI R S Pl RS on
have an psivat aditht ¥ ﬁﬁ@ﬁmﬁSwﬁ@mﬁcﬁhﬂﬂﬂmhmﬂmﬂﬁhmﬁbr38@&6@&%1%gmmﬁﬁeﬁhe
[00126]Indan enﬁf T 9 5 the nutritional conpositions also include
cur cum n2CERPBTHACH I8 8%Bnponent of the spice tuneric (curcuma |onga) and

i s responsi bl moipn the Aigbl@he @h&in BhitsCaht WEgetBIEGHMT froVlasa sRachhbeal |y
been shown to possess anti-]nfl ammato ant|OX|dant and antj-proteol ytic

properti 85 nuwcttwe% b PHE R bINs Hig deraied gq% Becleeitficpetil dier pRiaipt Pertdngho
experi enggyipsaf w&‘és FESHEIRN &c‘lé&ﬁh&a@n RO oI MRS, CHEIR WER % eREQYA de sone
attenuation of skeletal nuscle proteolysis. Inportantly, curcum n has been
shown to antagoni ze the upregul ati on of nuclear factor-0 (NF- 0) and this
gene is inextricably tied to initiatip ? an intracellul ar signaling cascade
responsi bl e for inducing skeletal nuscle atrophy during unl oadi ng
conditions. See, Hunter, et al., Disruption of Either the tYl kbl or the
8cl1l3 CGene inhibits Skeletal Muscle Atrophy, J. Clin. Invest., 114(10):
1504-11 (2004). WD 2012/006074PCT/ US2011/ 042148



[00127] The nutritional conpositions of the present disclosure may al so

i ncl ude a source of carbohydrates. Any suitable carbohydrate nay be used in
t he presew0D 2ntavsd74onal conpositions includi ng, but not PCIrmdsted/ os4s
sucrose, |actose, glucose, fructose, corn syrup solids, nmaltodextrin,

nodi fied starch, anylose starch, tapioca starch, corn or conbi nations

t hereof. Carbohydrates nay be provided in an anount sufficient to provide

f r om abosduréb086 dxogabouhud@ifdént Bdr eﬁamp@ythe Inmtrﬁmn:ﬂr’dm@bmasrts oftthe present

car bohydr,at.es are oVi in.an anou | CI e from about
PRt e S TR S KA pR L 0 (v U e
PUt riti 0Bl?ibodil\?mﬂmf)metﬂm&n%@ﬁﬁohmﬁEMde g@ﬁﬁwbgt flé’ lf@/moakd ffdastdrmoui nel ude,
or exanp ol e ral ns | C may e o0 tal ne rom.ail erent. sources.
The di ff kegfpueetidrsy Tn AR crGRdBSHy o pairitogalcompgyifions proyif pbayh 46

m croni Zgg/1@0alchl APl ZRGarf LR dimeRNHuitB¥ndOVdeBlabiRl Sref hOBIR BEIERF Or a
pseudo-cereal . In an enbodi nent, the grain is a hydrolyzed whole grain

conponenfuclgmsidgs da ahembpdimeny, f“ﬁWPéW?&ﬁ‘é@lWEﬂ sepagfigsepresotfpoplesitdesi s an
enzymat i cal | vid 5t ed sihfhify, Gha! PG Rhodfiord whth 953k dReRRApent

di gested by u5| ng at | east an al pha-anyl ase, which anyl ase OWS no
hydr ol yt insludet firwist gndt wegetalilss dises aﬂpyr0¢|dfepls'tqm@mcalﬁ thlealamb@ém@mattée The
hydr ol yz ed by the use of a
pr ot ease%%\rl\lﬁg ngorg‘%cf%et{élslg%gﬁgg\/:gl{%fg eeplg(fun? &tcghgf':tcﬁ%/nl%? %Etowar ds dietary

fi bers when |[001b& act ifvetsshabded 1ﬁl’the pt‘qsdrtmhwlenlal\cbmpmtgmamymmmameylt may
be provi ded t.he for a_.co centrate owder ui.ce,

ur e oF CgdHatebs PcrEdim ot s8R d5tPee weopd Pty Ticel B el daed
in the phesafis, P, dheanablackobiPRShipberds . mulb&ns Suiwersf claaberi@yluchgtyide any
suitable fat or f t m . xture. For exagﬁ:l t he flat sour ce ma){ i ncl ude, but
is not | EWP?Se@”tPS TUif 8 PR P: AP R QL0 VRISTREIOB; POMEEEHRICH{IFMOTs 1% ower

oi I, hi ghuRERIne osdpt.| ANEIrine! 2RRSERANEI, |pln&1§f9|@| 3Ol ISimi@Rge Vagtiatsl mapoy Oi |,
palmoil, coconut oil, blackcurrant Seed borage oil, lecithins, and
the | i ke)icludpiapakngu segetdicrugls a&nbpknqtdtnyltedd?, aégﬂ%arﬁaﬁmbn@mgtﬂérwel%e
source Ofp @t dBYac! éé?erPQetlu?c%Sra'afcf:ﬁlBeQat\éle cRbOFindlh Fllthibthe JicliRdhabove
(e.qg., ollve ‘ol | for yphenol content). Fats may be provided in an anount
suf fi ci esteen Deap,rWSd@ﬂfatQ)hﬁemﬁmotgm’%atOGS abbt rudRee, otavcadn@rmgys, cetien an
enbodi nent, t ts a € Iy from
about 25@6to gﬁli 3og§§3?lﬁ%é%§$§§95ﬁﬂyﬁggﬁﬁﬁ$§?@%%gﬁ‘%%%%%g?“?§w§9

[ 00130] | presamt disbloslirerdate highemoutts iof iprtah. dh@pm&oMﬁon&mbUmih@nemnmﬂude one
g[ pggr gl gr ebll’t%;[lallb%ﬁc functlonls prpeste{'vréQGan)%oH}r)mggs a%fd npanﬁglln(tjlun%%ne{l I:algequglicey 545 la gum
ar abi nogaxha@‘duaeﬁ the tnagltioad reothpxditi@nscofupticd @@dur@o(sfqmthiar Iteproteiaasyilct act ose,
gal act ool i ggsacchari des,. gal act omann entlo ccharides, .

gl ucool i B’Ggg’ééﬁﬁ?"ﬁd&wlng‘&glild@&n‘?m|nﬁh?fnﬁed S g BES’I ﬁil‘bg%’é%éhg}l&dggtem
|aCtOﬂeOhﬁMfﬁ@&ﬂ)o}@gﬁ9&%&ﬁp$@gmﬁﬁ&bﬂk&§Qmmh&%&ﬁy1ﬁ&£&0d@5&ﬁh&§m,@kbk
oligosaccharides, partially H‘gdrol yzed uar gum ectlcoll Qsacchari des,

resi st anpr%ﬁtuaraeﬁ@%a prp@t%grca alagwrthfﬁeo i PHENPesbBe cthapiogas is selected
si al yl | aghRsge ¢ W%ﬁ%g%@%&y Aifokers L9, c@sleg@tfa%ﬁeat X¥AxOQyl 9%@%%?' des,

their hydro |y or “combi nati ons t hér eof
cornblnatlons thereof. In another embodiment, the protem iS pea protein or pea protein
isolate.
[00121] In an embodiment, vegetable proteins will be included to further

enhance the net alkaline profile of the formula and increase the variety of macronutrient
sources ot mimic a real food diet while delivering high quality protein blends that provide the
essential nutritional requirements for supporting growth and development. Based on the
nutritional profile of specific vegetable proteins (e.g., pea protein isolate) there are limitations
in the amount of vegetable protein sources that can be included in a formula. For example,

the amino acid profile of pea protein includes all of the indispensable amino acids. Pea
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[00131] The nutritional conpositions may further includes one or nore
probiotics. Non-limting exanples of probiotics include Aerococcus,

Asper gi | Iwe,20Bao6@ro0i des, Bifi dobacterium Candida, C oPCrius2ano42148

Debar omyces, Enterococcus, Fusobacterium Lactobacillus, Lactococcus,
Leuconost oc, Melissococcus, M crococcus, Micor, Cenococcus, Pedi ococcus,
Penicillium Peptostrepococcus, Pichia, Propionibacterium

Pseudocapmrih at wigtivelyi ddpirs argbaes hat dmptresin Bt aspiphliccmednisg afsiroepiidscoccus,
Torul opsi s, .\Wi sse] | a .orIfonbin%tions.fhﬁ;eof. OO%fZgCne or .nor.e, am no
aci ds maff Y DEBIEEERt HNDHe iR DI MU UBHpIS DITD RS PRI 1P i ng
exanpl eswah aaRtiptagiotdsn donedeysehak atlkNRotcl @icBnpRtc wgpablagidiens) ag@ag t at e,
citrulline, cysteine, glutanate, glutanjne, Igc'ne, hi stidine, .

hydr oxypPBFFiRR, S"ﬁ%har-a Bing ﬁ@}ln%ﬁﬁ?%%%$66§}l%b, fiaFHx AR iEOCinsGfeuci ne,
| euci ne, jshM&dsNRydrB aidsOMdN@ncRSRY) Bl @RI Ji6h vBERUUId BrotHe Wh@: cdndptol e,

t hreoni ne, tryptophan, tyrosine, valine, or conbinations thereof.

[ 00133] TRRPTeRRNG anpwHs OF SHHBTORiIGHE FaNO fagids He rfuithes | aygacn rfbe gminpppad

synbi ot i f ' I [FPE- Ny L0 g d
exanples5§¢m$§ﬁ%%g%8?%B%g%%éﬁgﬁggp@?$$%sHﬂép%gﬁPn%ﬁ%%gmggégggﬁgﬁggﬁgic acid
(" DHA") , pwitaess aggetypelho intra gbendahtEPASY phusrcontermibign aminonacidshthae ofegetdrlpier
non-limtjing sour f at d ¢ nent.s i . pl.an our ces
of " omegaPs i auignele R SRRSO OB MO, Kibiikea RiRCho80N <
may al sofdedinpred drtnceditd hennaut the heessaly nonpos! vdlanst. prdlom; therfotmulkgmex anpl es

of anti oxi nts i l_ude taxanthin, car noi ds, coenzyne 0 ("CoQ0"),
21 awonor iehief i dstR S5 2R g S RO RORMER oo At ool f ber g )

i tgna_n, :EUt ei [amizgﬁppermas mlr%lpé}a{agal will s%iredﬂtt?lrtha}l‘g\r/]ﬂhé qmt)qainA;odménEajfiﬁne C,b
vitamn , Zeaxan In, or ¢ I nat | S reor. ntl oxi dants nNu e
provi dedPisH hl@l%fﬂ%@[; rfpnﬁaﬁlg?% 61?‘Pé‘I1dO @6%@5?& it WH?Fagnlo%{?Hﬁt tf offedbout
500 to akgtlalioRO0Fdr! dxhaple] the b OB AEDEiaryt RBoREMcE PRIOAN: §F BbRinPlopVi ded
in an anpunt of about 1,000 IU L. [00135]The nutritional conpositions also
i ncl ude PetBarengmdgvameans 050 Lt good amlity ppeinge bpdpweiehtigpy andpebaspd end may

contain g, BK Eﬁéﬁ}%isféf SR GuB0G daDFeL UkiEs T 5RENGtiomPlAdBAEf bOG & BRY

include, for exanple, fructooligosaccharides, acacia gum i'nulin, etc.
| nsol ubl &nsfijulreps Mrdiciticn doodiend Nmtriteonabpdrd, Dppsary Refeendei lntakes YND Energy,

2012/ 0069‘211%%—41”92%,20%1%/@19 4%%,18 Fatty Acids, Cholesterol, Protein, and Amino Acids
(Macronutrients), Chapter 10 (2005). In an embodiment, the present compositions provide
protein to a patient in an amount of from about 1.0 to 2.5 g/kg body weight. In another
embodiment, the present compositions provide protein to a patient in an amount of about 1.5
to 2.0 g/kg body weight. Accordingly, the present compositions may provide protein to a
patient in an amount that is nearly twice the RDA of protein for men and women.

[00123] In an embodiment, the protein is provided in an amount to provide
about 10 to about 30% energy from protein per day. In another embodiment, the protein is
provided in an amount to provide from about 18% to about 35% energy from protein per day.
In another embodiment, the protein is provided in an amount to provide from about 15% to
about 25% energy from protein per day. Depending on the weight of the patient, and the
desired amount of energy from protein to be provided to the patient, the skilled artisan will
appreciate that the amounts of protein administered to a patient per day may vary. For
example, the amount of protein administered per day to a patient may range from about 20 g
to about 110 g. In an embodiment, the amount of protein administered per day to a patient

may range from about 27 g to about 105 g. The Examples provided below further illustrate
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[ 00136] I n enbodi nents of the present disclosure, nethods of nmaking a
conplete daily feeding tube feed conposition are provided. The nethods

i ncl ude cwolwrymeg7a whol e food conponent, a source of vipCardsesi1o421a8 neral s
and a source of protein that provides energy fromprotein in an anount from
about 18%to about 35%to forma mxture. The nethods further include
processing the mxture to forma tube feed conposition that is a conplete
dai | y f egdwngoudbhef prodessiyig daiopldtaicdepaeliig] enderwdgngfahe patgueind thg and

t he whole food co nent be .a source, of phytochem cal s and/ or

nucl eot | JEYST FREMRLE SdBaT BRI AR Rag e e iR ed 1 rom the or oup

ccﬁnsi S]Ei n?08f1 [3())3}1:{4] uit, A ﬂﬁﬁﬁb@bﬁggvgg tH@&ﬁltritﬁm@l’ ablﬁposﬂfoal_Q%T}thaabie@diﬁ »

t her eof . n yet anot her e i ment, the present djsclosure provides
met hods 8FCIPHET PPuKEbe INEORS RIS IRBUPEIFTIZSH DY sl b ‘ifé{i"i’t%rc?]@“ﬁﬁt“i‘ ent
havi ng aprddnderdryifd ampaticaalwimopaiptd aﬂnrieht@%&dtbn&aﬁdg@S@eig&ngaih%ﬁMuw be fed
pateints. The nethods iInclude admnistering to a tube fed pediatric patient
havi ng afompig@ising the paticat & Aralbdadi. musenleskplgisb Bdscipp.cvougd renadt me@hplicy

f eedi ng, cbyberlaedy! AR AORXLNG oPlRoRRREA YOI Gnd G0hocREPARENt , 2

source of vitan ns-or neral s, ource of proteln that provides from
about 18%yperakivioulict8& avocregieithedby theaneign profidsd i sitdgyirm §odrenpssalFor

condi tion I fail -1 i ve,. Q 1l ar_.di sorders,
oonch | B 35, BB aSel b sl ALLALAS ALK SOV QISR Ao

pr essur eSed, d¥clsrsoahat ahj Eywauhdie, Emoerot Ok Raklingns Clivgndoflll QU0 B8 dmrs, sti | |

et anot . enbodi t rese di osur rovi.de ods, of treatin
Yo o pRabiRny ARk, M pSR R st F? G Yt [EO RS Pafingy T 4
| ong- t er MhésyBatdnedtspash Bd cofugdat sikdta hylfoealomd Bietisnd Najpodelond farmukt£Ei Ng to
a tube f E pedi at.ric patient that is obese, or at risk of becom ng obese, a
hypocal oﬁ gy t&’BrPE{f@fF’ét CPICTRIS-  EQHICTYIPIE:th ETEL RPPRIGHPR PRY i Tome i9aLY GBrBY a

pr ocessegqihehétd MO RRARAEBOO t0A1, SWIGEd OESVEN 30dBEncd U fANEFIN SnergPd a
source of protein that provides from about 18% to about 35% energy from

at p 0
pr ot ei n. f{qrooe3gp eaythnetislaw BSveal/MEnt Ther prescpt ByEHENH cBPRSipNE Ny oAV eles

met hods  ofjoff 8&H§¥tﬂe£‘9ha!9%ﬂé@!frc9ﬁ QYER d.9 1A abdPq J RAIREIIRLA GnRRAIh&R the The
nmet hods i nclude adm nistering to a tube fed pediatric patient in need of

sane a hypodenabrerspossonphavee cdlaiib derfsde ompbowntithetofabert Offolraaliinht i on i ncl udi ng
a processed f ood onp all r f Vi 1 r_mner ~cand a
source of pr \(,)\@gli%s]t hat dp:)sr ov:ﬁg’;gg rngeﬁ%?% Oo&ﬁh%g@f%%@%%ﬁ%u%ﬁ%g %ﬁogf%l?/ Ofr om

pr ot ei n. sql@Ht {@3jronky et Osmbighem aardoddidment, thd presepr mgstidnat teupossionempy ovi des
met hods Rf mai nt a i,n a.tu '

patient . alyﬁeanr?é?lﬂ%‘g{%'qﬁeﬁgffe %gsgtglﬁ%??ﬁ eﬁﬁ%ﬁgr #’(ﬁ%{ot%%’/% Pt gﬁf‘&ﬁﬁer%glglaatg{ehgane a
hypocal otheCpreaiphtetieénatl @binpoditidditags ah womokB&dthat is less than or equal to 380
mOsm/kg water.
[00126] In an embodiment, the nutritional compositions also include curcumin.
Curcumin is a component of the spice tumeric (curcuma longa) and is responsible for the
yellow color of curry. Curcumin has specifically been shown to possess anti-inflammatory,
antioxidant and anti-proteolytic properties. With regards to long-term, tube fed pediatric
patients who experience profound decrements in lean body mass, curcumin may provide
some attenuation of skeletal muscle proteolysis. Importantly, curcumin has been shown to
antagonize the upregulation of nuclear factor-K3 (NF- KP) and this gene is inextricably tied to
initiating an intracellular signaling cascade responsible for inducing skeletal muscle atrophy
during unloading conditions. See, Hunter, et al., Disruption of Either the Nikbi or the Bci3

Gene Inhibits Skeletal Muscie 4trophy, J. Clin. Invest., 114(10):1504-11 (2004).
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formul ation including a processed whol e food conmponent, a source of
vitamns or mnerals, and a source of protein that provides from about 18%
to about B6%EM®sEy from protein. [00141] In stilPCTyUSRO1AN0GI1AET
enbodi nent, the present disclosure provides nethods of inproving bone
health in a tube fed pediatric patient on an anti-seizure nedication. The
nmet hods i nclude admnistering to a tube fed pediatric patient on an
anti-seizure ndenatioﬁhanmmpomabmhp@nmmmnﬁ%epEmdmﬁhwoheedMﬁgmohmbﬂefeed

formul ati on incl udi a cesse ood c npon source .of vitamn
Dt hat - p o0ites! it SudelE Rt RefB Dol oA Ptk Pt RETH Gl o on
or per 66&mksalons amhdmge Ouf 6& 1ohitddl @ ehdlodehaktopy, cg\rmdde@s fhucRe, aealtyriB% t o
about 35% ener romprotein. [00142]1In a&other enbodi ment , nethods of
reduci ngSHE& tl%g%iﬁétﬂeoep ifipg) plagehy %@Oteeaarﬁ dFBIPFA 5kt GOBRPT SPTBPIBFHARS ded.
The net haggok NEhYes, dPiQVihal B’@pr@whé’@fﬂ%' Moufis subRdTRl & Frodiak Inénd QG M9, tube
feed fornul ation including a processed whole food conponent, a source of

vi t ani nstobopi ¢Ep stal cngigy. n sbembedipentpthecabphitdres 45e BIVIEs IF posmeARdUt 18
to about (iRIMANGS PovidoRoR AbelNsPE! odaour T38; BN QS %u&t Ber niRgbisge

adm nistering the tube feed fornulation to e fed pediatric patient
havi ng apcrapmddobyi ng medi cal condition that reqU|res nedlcal care The
adm nistratio t he medi ca
condition of l[b i)isplat eﬁ;ﬁ?%}mﬁggal Cﬁ%g&ﬁ ?‘ﬁ Yfhe ch\rfldi;%r%}lgsn leg {%Qy
conditionwh@esﬁke&m&mcfwbﬂrumangnﬂmﬂlnmwﬁnsﬂmm@ﬁdmnneh@amamomahsyThe
failure- tg ive neur.onu cu aB di sorders,, brain ln ﬁ negt

del ay, pf fe{ﬁ%l EUTEE Y é%“t “ﬁWB 9 fY%Ps B ﬂﬁ&?%ﬂﬁ%‘ﬁf él}zﬁ §E?ﬂ%é?18‘ij) &7

i munodeflbei),endymayl @tgniace:rtemﬂemstiehlyor agfse&E)LUe&:aul BehSmbobinet, ehanguindsa or
conbi natjons ther eof 00143] I n stil the i ment, nethods of

i npr ovi nbyt}ﬂ@%‘@t F BraHecoIPR NGy éﬁ.uﬁf‘dir%ﬁﬂ% psﬁiratr?eggﬁo THEIHEAPRIIE ncl ude
adm ni st gf dnNGzratRalfNdib et \tmgﬁaﬁ%n{p@ﬁéﬁub@é Whble lgft@d shpdge de9e€ sy ed
whol e food conponent, a source of vitamins or mnerals, and a source of
protein BHEE apleeyiaaalphaamass otich algha-gnypsshoss go gygipbtie jagtipertorgdpody

vei ght pﬁfetag;@ﬁbeﬁé‘hﬁ{eﬁ'lﬁ tﬁ@%ctfx%rﬁ&ié atTh@%y@fo@ﬂe@%o‘ié‘@raﬁhbérﬁp&%ﬁtﬁn%b%t 900
to about 1,100 kcal per day. The source of protein ray provide about 1.8 g
protein ﬁeﬁlek@g@mwm giatof a proteabod wthicd. Botgasp slve ne hydrolwty abady taeinght . The
formul ati r oV Wi Y, 144] 1 n
another - SRBohneRe AR AQTER' vle b 1BReed Y, BERL fiffonGfiney 80

pr e- adol esoeeled $n trecomn of & digulid, T hencamtang dspowdet, udeicadnpuress e comigndtmna

pre- adolgecegt a tube feed formulation including a processed whol e food
conmponen source of vitamns or mnerals, and a source of protein that
provides fromoabmyt 1. 25 sb@cahdufat 2nafSalgo eotreludedarn thg phadyt wetightal per
day, wherein the f&ﬂﬂu|atloq?PrOVld S the1P E doIe cent with about 1,100
to about SAMPRIBIRE all NpEresaRf. fafray Wslide ampPuighlgeias of FFa%}”‘b‘F%v fe®dfdtt 1.35 ¢

protein prrfakeuRRMaMRcBE, bullis ARAHited. t63vakeRbRtRI Budkeds KEckAd¥omadight . The
formul ati on may praqvi de t he pre-adol escent with about 1. 200 kcal per day.

[ 00145] NﬂtﬁﬂOWFbﬁlélhl%lbﬂlﬁﬁsﬁuﬂﬂWFé @pese%%rf@eelmoﬂdh@emwl SOF&i): BeMgEhef i ci al

when adnpfioatesiedidcReRAhi &2l DilNBNLAIoR MAMIRL ¥nPiheN&A, Lhint@ RO %h 28S
di scussed above. For exanple, adm nistration of nutritional conpositions

accor di ngnikdat),iee combisetims dicself. 0 he soures of gt neyetsotictless cefine versiopsipisthe and

th | ' i
I b e S S i Gt e g
del ays) wfﬁblelhteb pravids fodm klghrug A0% uo ‘aixme 40%rtgte}r cnely. thh es embpditngntetherfgsei ve

| ong- ternttube eedin |nc dln for tituents, the
e Par et Rrg T AL SRR AR LR R e Do R S R LT

macr o- aﬁdnnhﬂmﬁﬂubﬁmeﬁm@mreqU|red for healthy chlldren Addltlonally,
f eedi ng this be feed for ation to the .children potentially
have a unique‘%ﬁﬁglonalnéﬁﬁ ?m?%ngg?éﬁFU@PQ”ﬁﬁmoﬁgﬁﬁ @hm"ﬂﬁmﬁeoneo

more prebiotics. Non-limiting examples of prebiotics include acacia gum, alpha glucan,

arabinogalactans, beta  glucan, dextrans, fructooligosaccharides, fucosyllactose,

galactooligosaccharides, galactomannans, gentiooligosaccharides, glucooligosaccharides,
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[ 00146] By using the inproved conpositions and net hods of adm ni stering
sane, the issues associated with nuscle, bone, neurol ogi cal and i mmune
heal t h mayokeizmwswrtved i n i ndividuals who are either in&crivseoionisigsl
standard tube-feeding diets over long terns. Indeed, the inproved
nutritional conpositions provide sufficient volume, increased protein and
hi gher | evels of certain mcro- and nmacronutrients w thout providing
excessi veuarpangynuliBy shmaltdobigoabeiarides, provedeamoss) lionduubay dctuldst hleaanahol e

food conpopent that.offers the benefit f. bipactives b nd the essenti al
mor o _aRAHeCFERIF Bl SechggEn Ry iy s P A U e pa THOROMCRE AR on. - ¢ he
foll mé\ﬁ' ngesﬁmfrﬁl @ﬁr@eg [ |feﬁ5%ﬂ?1@édi ve sﬁfchnilt rsiaudcﬁm@adac@ﬁﬂmsi tis(bl[b]ﬂlai:tﬂse, |
accordance wt e present djsclosure. [00148] EXAMPLES [ 00149] Hypocal ori c,
hi gh- proﬁ%ﬁoméosm AP 7 e uBLwh%dinO%Hﬁa%haPE%s their a%&‘?ﬂ’]@f%ﬁ’i@e W th the
present dischasus getde! ude a whol e food conponent. As di scussed above, the
present conpositions also provide high anounts of protein to a patient. For
exanpl e, the W8MPdsi ti dis mstipnebiogeositionscBielidtbe aibidst WE BbdAT 1.5 to
2.0 9 pr Pltoglolﬁ/cé(g chyliﬁ‘}ﬁﬁl h?exanll esa%f?g%%ti@nltncluﬁg'eA%EJc]c&sl, Ogﬁjergillus,
conpositions nmay have cal oric densities of about 0.5-0.8 kcal/m?7

osnol al | Beagroideat Bifidobaterid®) asditig WaserdiumucPeorirdess,i nErderoeqrount  of
about 16F”39/ 100 .kcal,, vitam.n D in an appunt of | east 500, 1 U/ L, and a
protein SBureaTt L Lﬁ?t‘é}?ffcafe{‘]é’ ABGTE L8 AR Oc’sg%%hé%’é‘r’cg%‘s’f %%O%Orcngséi n.

i s gener Mikyr, KndWmotdvats, pr Redloroqouovi degiciliout 4Pkgadtrepm@egys, pePidisam

rotein. WD.2012/ 006074PCT/ US2011/ 042148 [ 00150] I n an exanpl a 10 kg (22
R e S o ey 12 T Bl A AT O
protein Bﬂe;il%dogﬂgﬁTd}ftlo@.b}QWeiske@,bﬂco?n‘tﬁré@i/okgt,heﬁebﬁ pati ent vvouljd bgo expe?:t ed
to consune - rans O rotein per . Further, to provide 18% dai
energy from pt8t¥in, tr%lelgf R@repatn?@nfw@%maa Heo ﬁscm?%fgﬂt @ecawglﬂwqm é of
protei n pahpddakns. ANGRNEHIMY YeanPldd W adiddORdds iGAIRONhLihO @rggﬂnaca@ﬁrme with
the present disclosure may include 27 g of protein. [00151]If dietary
requi r endyiesatem AdREE. CHEENE heluteapEe. 19uRGINSatalsHie, dustidine, hydroxyproline,

hydroxyserine, hydroxytyrosine, hydroxylysine, isoleucine, leucine, lysine, methionine,

It

phenylalanine, proline, serine, taurine, threonine, tryptophan, tyrosine, wvaline, or
combinations thereof.

[00133] The nutritional compositions may further include one or more
synbiotics, and/or fatty acid components of fish oils. Non-limiting examples of fatty acid
components of fish oils include docosahexaenoic acid (“DHA”), eicosapentacnoic acid
(“EPA”), or combinations thereof. Other non-limiting sources of fatty acid components
include krill, plant sources of omega 3, flaxseed, walnut, and algae.

[00134] One or more antioxidants may also be present in the nutritional
compositions. Non-limiting examples of antioxidants include astaxanthin, carotenoids,
coenzyme Q10 (“CoQ10”), flavonoids, glutathione Goji (wolfberry), hesperidin,
lactowolfberry, lignan, lutein, lycopene, polyphenols, sclenium, vitamin A, vitamin C,
vitamin E, zeaxanthin, or combinations thereof. The antioxidants may be provided in the
present nutritional compositions in an amount from about 500 to about 1,500 IU/L. In an
embodiment, the antioxidants are provided in an amount of about 1,000 IU/L.

[00135] The nutritional compositions also include fiber or a blend of different
types of fiber. The fiber blend may contain a mixture of soluble and insoluble fibers.
Soluble fibers may include, for example, fructooligosaccharides, acacia gum, inulin, etc.

Insoluble fibers may include, for example, pea outer fiber.
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provided with 25% energy fromprotein per day, the 10 kg patient may
consune a nutritional conposition in accordance with the present clains

t hat has w®.2612poed74pr ot ei n. [ 00152] I n anot her exanpl e, &C2AISk@ 105548 b)

pati ent consunmes about 1,000 kcal/day. If the 25 kg patient receives
protein in a range of about 1.5 to 2.0 g/kg, the patient woul d be expected
to consune 38-50 grans of protein per day. Further, to provide 18% daily
ener gy from ppotd|n, thﬁz e&ﬂoold'gnqn&nt b&nte \weasbrd diieclaswfp,limﬁhbdsmfcmkimgm 45 g of

protein per .day a nutritional SI tjon ccordance with
Phe. r oo BiTer oE SebEGRRE WS ot ePerfes 5 BV Edt B mepaprSpfy Sratar,
requi r enenitoldigdatoathohdial a sb@cs an&n&’émkg)r pﬂlhelelatanlaea RE@d 6 Provdid Bha?5%

energy from protein_per day, the 25 tient ma consune a nutritional
conposi t PORIGHEEROTAR REACRR # i‘rﬂ%‘mbfr@@e%Pmd]lgs/ﬂotfi’B’ﬂtéSt/hﬁ’t OHR& IUE- g of

protein. The rnethods fubHOlirdldd dﬂ?oé’e@ﬁmé‘ﬁ@%%r&&% £1ubd 48 ckBpéBnl (Rt ipat i ent

consunes about 200 kcal / the 40 kg patient receives proteinin a
range of cpRlgle @ﬂs feesling. 0 The ngocefesm pay itehideyendgrigag ex peeefzmetadcibasune

60-80 gr %ﬁlgqﬁoﬂp [gdn@ntprﬁéy gy sod: Eée Bihﬁ{ ochOmRERQYh 4l Pr@t‘i@o@éés' YTRNGRGY from

protein, ati1 ent” woul re urred to consune 54 g of protein per
day. Accéodi cngllpynenamﬁ}afoﬁ |S¢lﬁmﬁafromc§1m¢>gi§um Pamising aﬁ:a:ﬁvxﬂ,aaqmewlﬁha miaat, pr esent
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thrive, neuromuscular disorders, brain injury, developmental delay, immunodeficiency, low
bone density, pressure ulcers, chronic wounds, or combinations thereof.

[00138] In still yet another embodiment, the present disclosure provides
methods of treating and/or preventing obesity or minimizing excessive fat-mass accretion in a
long-term tube fed pediatric patient. The methods include administering to a tube fed
pediatric patient that is obese, or at risk of becoming obese, a hypocaloric, complete daily
feeding, tube feed formulation including a processed whole food component, a source of
vitamins or minerals, and a source of protein that provides from about 18% to about 35%
energy from protein.

[00139] In another embodiment, the present disclosure provides methods of
promoting normal growth in a tube fed pediatric patient. The methods include administering
to a tube fed pediatric patient in need of same a hypocaloric, complete daily feeding, tube
feed formulation including a processed whole food component, a source of vitamins or
minerals, and a source of protein that provides from about 18% to about 35% energy from
protein.

[00140] In yet another embodiment, the present disclosure provides methods of
maintaining metabolic homeostasis in a tube fed pediatric patient. The methods include

administering to a patient in need of same a hypocaloric, complete daily feeding, tube feed
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tube feed fornmul ati on according to Claim1 further conprising a caloric
density from about 0.5 to about 0.8 kcal per nl. 3. The tube feed
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further &mplaien iy safuheideeediefec suhed thapingy smdedygeouplictd rendtiphehadt a
pubun, ey ol i Sabush il B FLBSBUGIRLE Bt ool
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condition is sclected from the group consisting of cercbral palsy, failure-to-thrive,
neuromuscular disorders, brain injury, developmental delay, prolonged bed rest,
immobilization, paraplegia/quadraplegia, immunodeficiency, low bone density, pressure
ulcers, chronic wounds, or combinations thereof.

[00143] In still yet another embodiment, methods of improving the overall
health of children are provided. The methods include administering to a child a tube feed
formulation including a processed whole food component, a source of vitamins or minerals,
and a source of protein that provides from about 1.6 to about 3.6 g protein per kg body weight
per day, wherein the formulation provides the child with about 900 to about 1,100 kcal per
day. The source of protein may provide about 1.8 g protein per kg body weight, or about 3.5
g protein per kg body weight. The formulation may provide the child with about 1,000 kcal
per day.

[00144] In another embodiment, methods of improving the overall health of
pre-adolescents are provided. The methods include administering to a pre-adolescent a tube
feed formulation including a processed whole food component, a source of vitamins or
minerals, and a source of protein that provides from about 1.25 to about 2.75 g protein per kg

body weight per day, wherein the formulation provides the pre-adolescent with about 1,100
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severe brain injuries, such as those related to premature births or developmental delays) will

help the children survive longer. As these children receive long-term tube feeding including
formulas with real food constituents, the children receive the benefits of food bioactives
beyond the essential macro- and micronutrients required for healthy children. Additionally,
feeding this type of tube-feed formulation to the children may potentially have a unique
emotional appeal to caregivers and parents.

[00146] By using the improved compositions and methods of administering
same, the issucs associated with muscle, bone, neurological and immune health may be
resolved in individuals who are either inactive or fed standard tube-feeding diets over long
terms. Indeed, the improved nutritional compositions provide sufficient volume, increased
protein and higher levels of certain micro- and macronutrients without providing excessive
energy. Such a formulation provides an individual with a whole food component that offers
the benefits of bioactives beyond the essential macro- and micronutrients.

[00147] By way of example and not limitation, the following Examples are

illustrative of nutritional compositions in accordance with the present disclosure.

[00148] EXAMPLES

[00149] Hypocaloric, high-protein, blenderized tube feeding compositions in
accordance with the present disclosure include a whole food component. As discussed
above, the present compositions also provide high amounts of protein to a patient. For
example, the compositions may provide a recommended amount of about 1.5 to 2.0 g
protein/kg body weight. In an embodiment, the nutritional compositions may have caloric
densities of about 0.5-0.8 kcal/ml, osmolalities that are </= 380 mOsm/kg water, nucleotides
in an amount of about 16 mg/100 kcal, vitamin D in an amount of at least 500 1U/L, and a
protein source that provides about 18 to about 35% ecnergy from protein. It is generally

known that protein provides about 4 kcal energy per gram protein.

33



formul ati on conprises nucleotides in an anount of at |east about 10 ng/ 100
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wherein the tube feed fornmulation has a caloric density fromabout 0.5 to

about 0. 87 ReAPOFEr i . 19. The nethod according to any one of O ains
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G ains 1@01%119059{1%11 iMC%E)I%iaHCCtV\plﬁl thggr%sefn?glgims that has 37.5 g of protein.

[00152] In another example, a 25 kg (55 lb) patient consumes about 1,000
kcal/day. If the 25 kg patient receives protein in a range of about 1.5 to 2.0 g/kg, the patient
would be expected to consume 38-50 grams of protein per day. Further, to provide 18% daily
energy from protein, the 25 kg patient would be required to consume 45 g of protein per day.
Accordingly, a nutritional composition in accordance with the present disclosure may include
45 g of protein.

[00153] If dietary requirements mandated that the same 25 kg patient be
provided with 25% energy from protein per day, the 25 kg patient may consume a nutritional
composition in accordance with the present disclosure that has 62.5 g of protein.

[00154] In yet another example, a 40 kg (88 lb) patient consumes about 1,200
kcal/day. If the 40 kg patient receives protein in a range of about 1.5 to 2.0 g/kg, the patient
would be expected to consume 60-80 grams of protein per day. Further, to provide 18% daily
energy from protein, the 40 kg patient would be required to consume 54 g of protein per day.
Accordingly, a nutritional composition in accordance with the present disclosure may include
54 g of protein.

[00155] If dietary requirements mandated that the same 40 kg patient be
provided with 25% energy from protein per day, the 40 kg patient may consume a nutritional
composition in accordance with the present disclosure that has 75 g of protein.

[00156] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the art.

Such changes and modifications can be made without departing from the spirit and scope of
the present subject matter and without diminishing its intended advantages. It is therefore

intended that such changes and modifications be covered by the appended claims.
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CLAIMS
The invention is claimed as follows:

1. A complete daily feeding tube feed formulation comprising:
a processed whole food component;
a source of vitamins or minerals; and
a source of protein that provides energy from protein in an amount from about

18% to about 35% of the total energy of the formulation.

2. The tube feed formulation according to Claim 1 further comprising a caloric

density from about 0.5 to about 0.8 kcal per ml.

3. The tube feed formulation according to Claims 1 or 2, wherein the processed
whole food component is selected from the group consisting of a processed fruit, a processed

vegetable, a processed meat, a processed grain, and combinations thereof.

4, The tube feed formulation according to any one of the preceding claims,
wherein the protein is selected from the group consisting of dairy based proteins, plant based

proteins, animal based proteins, artificial proteins, and combinations thereof.

5. The tube feed formulation according to Claim 4, wherein the dairy based
proteins are selected from the group consisting of casein, caseinates, casein hydrolysate,
whey, whey hydrolysates, whey concentrates, whey isolates, milk protein concentrate, milk

protein isolate, and combinations thereof.

6. The tube feed formulation according to Claim 4, wherein the plant based
proteins are selected from the group consisting of soy protein, pea protein, canola protein,
wheat and fractionated wheat proteins, corn proteins, zein proteins, rice proteins, oat proteins,
potato proteins, peanut proteins, green pea powder, green bean powder, spirulina, proteins
derived from vegetables, beans, buckwheat, lentils, pulses, single cell proteins, and

combinations thereof.
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7. The tube feed formulation according to any one of the preceding claims
further comprising a phytonutrient selected from the group consisting of flavanoids, allied
phenolic compounds, polyphenolic compounds, terpenoids, alkaloids, sulphur-containing

compounds, and combinations thereof.

8. The tube feed formulation according to any one of the preceding claims
further comprising a nucleotide selected from the group consisting of a subunit of
deoxyribonucleic acid, a subunit of ribonucleic acid, polymeric forms of DNA and RNA, and
combinations thereof, wherein the nucleotide is provided in an amount of at least about 10

mg/100 kcal.

9. A method of making a tube feed composition, the method comprising:
combining a whole food component, a source of vitamins or minerals and a
source of protein that provides energy from protein in an amount from about 18% to about
35% to form a mixture; and
processing the mixture to form a tube feed composition that is a complete

daily feeding.

10.  The method according to Claim 9, wherein the whole food component is

selected from the group consisting of a fruit, a vegetable, a meat, a grain, and combinations

thereof.

11. The method according to Claims 9 or 10, wherein the processing comprises
blenderizing.

12.  The method according to any one of Claims 9 to 11, wherein the whole food

component is a source of phytochemicals and/or nucleotides.

13.  The method according to any one of Claims 9 to 12, wherein the tube feed

formulation has a caloric density from about 0.5 to about 0.8 kcal per ml.

14.  The method according to any one of Claims 9 to 13, wherein the source of

vitamins or minerals comprises a source of vitamin D that provides at least 500 IU.
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15.  The method according to any one of Claims 9 to 14, wherein the tube feed

formulation comprises nucleotides in an amount of at least about 10 mg/100 kcal.

16. A method of improving the overall health of a tube fed pediatric patient
having an underlying medical condition, the method comprising:

administering to a tube fed pediatric patient having an underlying medical condition a
hypocaloric, complete daily feeding, tube feed formulation comprising a processed whole
food component, a source of vitamins or minerals, and a source of protein that provides from

about 18% to about 35% energy from protein.

17. The method according to Claim 16, wherein the underlying medical condition
is selected from the group consisting of cerebral palsy, failure-to-thrive, neuromuscular
disorders, brain injury, developmental delay, immunodeficiency, low bone density, pressure

ulcers, chronic wounds, long-term tube fed patients, and combinations thereof.

18. The method according to Claims 16 or 17, wherein the tube feed formulation

has a caloric density from about 0.5 to about 0.8 kcal per ml.
19.  The method according to any one of Claims 16 to 18, wherein the source of
vitamins or minerals comprises a source of vitamin D that provides at least 500 IU of vitamin

D per liter of the formulation or per 600 kcal.

20.  The method according to any one of Claims 16 to 19, wherein the tube feed

formulation comprises nucleotides in an amount of at least about 10 mg/100 kcal.
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