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invention relates to a method for preparing an enteral nutrition atigher bmd
of a patient, which involves the use of a standard enteral solution to
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condition. The present invention also pertains to the different nodul es,
that are preferably in dry formand to the use thereof in the treatnent
and/ or nourishment of a critically ill person. Many patients in a
critically ill condition have to be fed via the enteral route, which

I nvol ves the wuse of special nutritionin liquid form supplied to the
patient via a tube directly into the stonmach. Enteral formulations include
~a variety of different substances, such as proteins respectively amno
acids, carbohydrates, |ipids et MNutritibasl Medampounds known to provide a
-nutritional value to an individual, but also substances beneficial to the
. well being or recovery of an individual, such as e.g. vitamns. Yet, a
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fact, the water utilized for this purpose on-site does either not meet the
safety standards or due to the handling in mxing the water with the
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For t on, dary formul ations to be supgl enmented by water are n(t),ge]

popul Briters18foDGT1a2004 iudd /4788833 of different substances, such as protems respectively
amino acids, carbohydrates, lipids etc., that 1s compounds known to provide a nutritional value to
an individual, but also substances beneficial to the well being or recovery of an individual, such
as e.g. vitamins. Yet, a problem involved in providing these formulation resides in that some

substances are not stable in lignid when stored for a prolonged period of time or must be

submitted to heat treatment during the manufacturing process.

Enteral formulations are occasionally provided in dry form, to be supplemented with water. After
dissolving or suspending the powder in the liquid, the formulation may be administered to the
patient. Though formulations in dry form have an advantage that even compounds, known to be
unstable in liquids, may be included as such, the addition of water on-site, i.e. in the hospital or
at the bed of the patient poses problems as régards a potential contamination of the fermulation
by pathogens. In fact, the water utilized for this purpose on-site does either not meet the safety
;standards or due to the handling in mixing the water with the powder contamination occurs,
Since an enteral formulation prdvides all nutrients for growth of pathogens, micro-orgamsms
once entered said formulation will rapidly grow and may represent a danger for the patient. For

this reason, dry formulations to be supplemented by water are not popular.
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using ready-to-use fornulations that had been manufactured under 1 )
essentially aseptic conditions in the factory and that are provided i ﬂUCL?UUL
bag to be corpgeiggs;wi th the feeding system These fornul ati ongcegphpiod
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w th one or the other substance known to pronote an individual's recovery.
However, it has been shown that in the clinical course of a patient, the
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patient, since they. represent yready-to-use fornulations containing

pr edet er niﬂ%ﬂ“it?\BF‘é’H‘PtE é’.“ﬁmﬁ?{ﬁ@c , due to the fact that the presently
sold, ready-to-use fornul ations contain predeterm ned ingredients, they
regularly do not supply a patient with all of the different nutritional
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prepar i ngSapleddti&Ptal food material at the bed of a critically ill person
whi ch conprises, (i) providing a standard enteral formulation and (i)
adding to this standard enteral fornulation via a closed systemone or nore
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the fact that the presently sold, ready-to-use formulations contain predetermined ingredients, they
regularly do not supply a patient with all of the different nutritional ingredients he requires. For
this reason a number of different ready-to-use nutritional formulations have been designed which
meet the requirements of some disease conditions. Yet, up to now, there is not enteral
formulation in the art that may cope with all of a patient's demand and in addition considers the

changing nutrnitional needs of a patient.

Therefore, a need exists for an appropriate course of nutrition, which addresses the changing
nutritional needs of a patient and simultaneously avoids contamination of the enteral formulation

by micro-organisms.

The above problem has been sotved by a method for preparing an enteral food material at the bed
of a cntically ill pc'rson which comprises, (i) providing a standard enteral formulation and (ii)
adding to this standard enteral formulation via a closed system one or more compositions in a

module form, containing selected nutrients, adapted for a specific clinical condition.

Within the context of this invention the term “standard enteral formulation” compnses any



WO 01/ 78533 PCT/ EPO1/ 03790 3 standard enteral diet, such as e.g.
comercial |y available diet, that contains anounts of proteins and/b°r []Cl ?ﬂl]ﬂ

pepti des s5ar bohydrates and/or |ipids; normally incl
SRS VR DoHED

di ets. l'es of tube-feeding diets are e.g. NUTRENO, N

SONDALI S(r), SONDALIS HP(r), PEPTAMEN r) PEPTAMEN 1. 50, PEPTAMEN VHP(r),
REABI LANO or REABI LAN HNO, exanples f oral diets are the ranges of

CLI NUTRENO and NUBASI CS(r) products, respect ively. The term "nodul e"

r epr eslendadaenenat idigtomedh eprEoghe |comnﬁemclaldpjcaveﬂ@lﬂgh@in@la@rcomm ghowrite aif

a7 1 or DRl o EapAen 2 oh CROIORY I GG e T ab%%ﬁhécf g F“ase"
ag. oP FAPlfce 23@:% Phonofed ARIYA NPHRERP. JPHRG FHEn, nBplisel,

i's 1 NGPHNASARIS YIB! PEPTRYMAY @Eﬁﬂ]@ﬁﬁﬂ@%@ E*@mt:m\'f QIHF@CﬁtlpmuhN@ or

enconpasses a W de’ variety of pathologi es including, but not ITmted to

~mul ti REABILANINGe éeitplesdst draj dieys, ardthidingés SROEN/BRERN® ayd MNUBASICS®
i nfl ammat ory response syndrone), major surgery or aquired respiratory
dlstrE§§U§§nﬂﬁbﬁ%“FhRDS) Consequently, in a first aspect the present
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syndrome), major surgery or aquired respiratory distress syndrome (ARDS). -

Consequently, in a first aspect the present invention provides for a method for prepanng an
enteral formulation directly at the bed of the patient via a closed system. The enteral formulation
can rapidly and easily be adapte.d to the different nutritional needs of a patient during the clinical
course, i.e. during the different stages afier a major adverse event for the body. Thus it becomes
possible to deliver a specific nutrient to a patient at a specific time during the clinical course of

recovery.

The composition of the module is preferably mixed with the standard enteral formulation via the
system described in EP 0 861 654, the contents of which is incorporated herein by way of refe-

Ience.,

Further, the ingredients of the modules are preferably present in dry form, which allows a long
storability also of components, that are not stable in liquids. With the system described in EP 0
851 654 it is possible to mix the ingredients of one or more module(s} without contact with the

. environment, so that a potential contamination of the enteral formulation may be avoided. In
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m cro-organi sns due to a handling by the attending personal or contact

w th the environnent, such as exposure tg air. In addition also a storage
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procyst n tine), vitamn E, vitam n C B- carot ene and/ or
precurs ggtrﬁg‘egrﬂég%sqﬂ%(ﬁ%s%g' sel enium According to another preferred

enbodi ment the substances for |imting hypernetabolismand nuscle-wasting
of the 'qujl ent are selected fromthe gro;g conprising glutam ne, cysteine
and prEduekoeal eomdiians\aanatigalsmey, be é‘éifﬂef(‘ éwmg:pwéimféi cOWEE PEFeqoNEry are e.g.
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met abolites, selected mcronutrients (zi nc, selenium copper), antioxidant

Vi t am ngcdoYiindNions pfefefred Eembednthe MY dibktances against an oxjdative stress condition are
selected from compounds having anti-oxidative activity and/or precursors thereof and/or
glutamine, preferably from cdmpounds selected from the group consisting of glutamine, cysteine
and precursors or derivatives thereof (acetylcysteine, procysteine, methionine, cystine), vitamin

E, vitamin C, B-carotene and/or precursors thereof, zinc and selenium.

Accordihg to another preferred embodiment the substances for Jimiting hypermetabolism and
muscle wasting of the patient are selected from the group comprising glutamine, cysteine and
precursors or derivatives thereof (acetylcysteine, procysieine, methionine, cystine), threonine,

aspartate, serine and/or precursors thereof.

According to another preferred embodiment the substances -for assisting wound healing are
selected from the group comprising specific amino acids (arginine, proline, hydroxyprohine,
ghitamine, glycine), milk-derived or recombinant growth factors (for example transforming
growth factor B-2) , bioactive peptides, probiotic bacteria and/or their metabolites, selected
micronutrients (zinc, selenium, copper), antioxidant vitamins (Vitamins A, E, C, carotenoids),

other vitamins (Folic écid, vitamin B12), flavonoids, lycopene, fatty acids which modify the
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- substances to effect an acquired respisratory distress syndrone (ARDS) and
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coppentioxdhytbdenning (Viseties tAgdEy O, amiotenofdg) tcyntieirs: Apd [PyecGrsors) or 1deHyvatpzEs B6,

Niacin, Folic acid, B12, Biotin), isoflavones, mlk-derived_or reconbinant
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m xt tregsforaiggrowie tastadiBdg to still another preferred enbodi ment the
substances for reconstituting the gut's mcroflora conprise probiotics,
preferably m cro-organisns bel onging to the genus Lactobacillus and/or

Bi f i dolafhes !Bl Rmefhef phifyrédembbdigichl e absdapdy tgisndtdloné GeGMaleohdty and
Bi fi do- bacteriumlongum ST11 (CNCM 1-2170), and/or prebiotics, preferably
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copper, molybdenium), selected vitamins (Vitamins A, E, C, K1, B1, B2, B6, Niacn, Folic acid,
B12, Biotin), isoflavones, milk-derived or recombinant bioactive peptides and growth factors (for
example casein glycomacropeptide, casein, phosphopeptides, osteoprotegerin), prebiotics,
preferably selected from the group comprising fructo-oligosaccharides, acacia gum or an

oligosaccharide produced from glucose, galactese, xylose, maltose, sucrose, lactose, or

starch, xylan, hemicellulose, inulin or 2 mixture thereof.

According to still another preferred embodiment the substances for recomstituting the gut's
microflora comprise probiotics, preferably micro-organisms belonging to the genus Lactoba;i]]us
and/or Bifidobacterium, preferably Lactobacillus acidophilus Lal (CNCM 1-1225} and Bifido-
bacterium Jongum ST11 (CNCM 1-2170), and/or prebiotics, preferably prebiotics selected
from the group comprising fructo-oligosaccharides, acacia gum or an oligosaccharide produ-
ced from glucose, galactose, xvlose, maltose, sucrose, lactose, or starch, xylan, hemiceliulo-

se, inulin or a mixture thereof.

The modules may be utilized in single form, i.e. a module for a specific function, €.g. assisting
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As af example, a plurzhty of nutnotisonal modulg? for treatment o?g cgncggyalrlll patient includes a

first module, comprising substances against oxidative stress, a second module, comprising sub-

stances for limiting hypermetabolism/muscle waste and/or a third module, comprising substances

for reconstituting the gut's microflora.

Preferably, the first module comprises three or more nutrients selected from the group which
consists of glutamine, cyst_eine, vitamin E, vitamin C, P-carotene, zinc and selenium. More
preferably, it comprises at least five of these nutrients. Most preferably, it comprises all of these
nutrients. Preferably, the amounts of these nutnents, if present in the first module, per 500m1 of

enteral diet are as follows:

Glutamine: preferably about 5g to about 10g, more preferably about 6g. Glutamine provides the
advantage of providing fuel to gastrointestinal and immune cells, in addition it helps avoid early
depletion of glutamine, furthermore it helps reduce bacterial translocation and_ helps prevent

muscle loss and improves nitrogen balance.

Cysteine: preferably about 1.5g to about 5g, more preferably about 2.5g. Cysteine provides the

~advantage of aiding defence against oxidative stress, it is necessary for sustained synthesis of



Cysteine: preferably about 1.5g to about 5g, nore preferably about 2.5g.

Cysteine provides the advantage of aiding defence against oxidativeg 2004

stress, it is necessary for sustained synthesis of WO 01/ 785%%\7%}%‘ gﬂg%q
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conpensate for its increased | osses during oxidative stress, it has
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second nodul e preferably. conprises t%ee r. nore nutrients sel
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serine. Mrre preferably, it conprises all of these nutrients. Preferably,
the amounts of these nutrients, if present in the second nodul e, per 500ml
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it has antioxidant properties, it helps promote syntbesis of metallothionein, it is an essential co-

factor for protein synthesis and helps improve the function of the immune system.

Selenjum: preferably about 40pg to about 100ug, more preferably about 50ug. The presence of
selenium provides the advantage that it helps compensate for its increased losses during

oxidative stress, it has antioxidant properties and is a co-factor for ghatathione peroxidase.

The second module preferably comprises three or more nutrients selected from the group which
consists of glutamine, cysteine, threonine, aspartate and serine. More preferably, it comprises all
of these nutrients. Preferably, the amounts of these nutrients, if present in the second module, per

500m] of enteral diet are as follows:

Glutamine: preferably about 5g to about 10g, more preferably about 6g. Glutamne provide; the
advantage of helping 1o prevent muscle loss, in addition it helps improve nitrogen balance, it
provides fuel to gastrcintestinal and immune cells, furthermore it helps reduce bactenal

_ translocation and helps prevent muscle loss and improves nitrogen balance.



advant age of helping to prevent nuscle loss, in addition it hel ps inprove
nitrogen bal ance, it provides fuel to gastrointestinal and i mmune C?ﬂh?‘?%&
furthernore it hel ps reduce bacterial translocation and hel ps prevent K

muscl e Ios\§9ggg&g/j§t)r oves nitrogen balance. 1 8 OCT 2004 WO 9%%2}%33 8

PCT/ EPO1/ 03 eine: preferably about 1.5g to about 5g, BrPéter abl v
about 2.5g. Cysteine provides the advantage of aiding defence against

oxi dative stress, it is necessary for sustained synthesis of glutathione (a
maj or antioxidant), it provides a synergistic effect for glutam ne
synthesis and aids synthesis of proteins produced in the acute phase of

oxi dat i . I C e r OV | N . f . ee
oyt ol 1 e o B G by erat B MR 2 YRRt e
aci d owrdeitiege afrvildnpdtdsce agsny| BYSdIOE REesss YiSisi MRessaBi RirQisfAghed synihesis of
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pr ef er amlino agidoartotderOgnino s teByRgsteingroyspme freethivhinea poottysiéireg or Aspiantrat e
and ser,i ne provide the advantage of providing a source of nitrogen for
conpengﬁT?ﬁg I ncreased | osses during critical illness. Preferably, the
third nodul e conprises one or nore conponents sel ected fromthe group which
consi sts of a bacterium having probiotic properties and/or a prebiotic’

sel ect Hreonara: t frefegatdy pbourtii.@ghtocabvnt b $gsmblevinrt fepdblg aban sy, iTieediiSProvides
acaci a_gum or an oligosaccharide produced from glucose, gal actose, xylose,
mal t os&iC ad1@ntEe thitall (hsRIBOTes tSYRIBS!S 0 PEMEINR e duser U dBe 2ciiguphiase oboxydative

m Xt ur e f. f erahl he i avi proRi otic properties,i
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( CNCM dasirddfipsti3l fractobadimysi @, ST11 (CNCM 1-2170), both of which have been

deposited with the Institute Pasteur according to the Budapest Treaty and
may be freely obtained therefrom Preferably, the mcro-organisns are

pr esenksﬁﬁ‘tafté:e&%?er%wea%out 1.5g to about 4g, more preferably about 1.9g; Senne: preferably
about 4.0g to about 8.0g, more preferably about 4.6g. Aspartate and serine provide the advantage

of providing a source of nitrogen for compensating increased losses during critical illness.

Preferably, the third module comprises one or more components selected from the group which
consists of a bacterium having probiotic properties and/or a prebiotic selected from the group
which comprises fructooligosaccharide (FOS), acacia gum or an oligosacchaﬁde produced from
glucose, galactose, xylose, maltose, sucrose, lactose, starch, xylan, hemicellulose, inulin, or a

mixture thereof,

Preferably the bacterium having probiotic properties is selected from the group which consists of
Lactobacillus acidophilus Lail (CNCM 1-1225). Bifidobacteria, ST11 (CNCM 1-2170), both of
which have been deposited with the Institute Pasteur according to the Budapest Treaty and
may be freely obtained therefrom. Preferably, the micro-organisms are present in freeze dried
form. In addition, preferably the amount of lactic acid bactenum in the module is 10%-10" cfu

(colony fonﬁing units), more preferably the amount is about 10'° cfu.

The third module provides the advantage that it promotes the restoration of the intestinal flora



form In addition, preferably the anpunt of lactic acid bacteriumin &}Bﬁ
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PCT/ EP01/ 03790 4 often destroyed by angantecedent treatnment with
antibiotics. In addition, in view of the fact that it preferably includes

a "friendly" bacterium it provides the advantage, that .it.aid r i.on
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nodul e can be achi eved. Al so superposition of the nodules is possible,
whi ch provi des the advantage that a patient's needs may be addressed

w t hqut .saf.ety concerns. The ritj.enal . ;

i SIS anY dhe B P Al phRaT sy PR oI el Y arder, staring
or fagitRrabdilet rkad fueteeanPpRvaing rheady 2t ahelr mddulde\Berddges pidferapbywdier or
liquid concentrate is added (by using a suitable device, supra) to standard
f eedimgdiagevastaptio theix bm@f #spr oducts in cans, bottles, plastic cups or
bags. If it is desired to produce a powdered nodule, the ingredients are
first dried (if necessary) e.g. by being transferred to a suitable drying
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and dry-m xed. )
because some nutrients may be used to address several symptoms and should not be wnhdraWn

abruptly. This provides the advantage that a smooth transition from treatment with one type of

module to treatment with another type of module can be achieved.

Also superposition of the modules is possible, which provides the advantage that a patient’s

needs may be addressed without safety concerns.

The nutritional modules are enterally administrable, for example in the form of a powder, a
liquid concentrate, or for oral intake, for example as a ready-to-drink beverage. The powder or
liquid concentrate is added (by using a suitable device, supra) to standard feeding bags or to
standard products in cars, botiles, plastic cups or bags. If it is desired to produce a powdered
module, the ingredients are first dried (if necessary) e.g. by being transferred to a svitable drying
apparatus, such as a spray dner ér freeze drier, converted to powder form and dry-mixed. The
ingredients of 2 module are then stored in a container, adapied to allow mixing with the standard
enteral formu]atibn without contact with the environment, such as in bags or the apparatus

 described in EP 0 861 654.



i ngredients of a nodule are then stored in a container, adapted to allow
mxing with the standard enteral fornulation wthout contact with thélT M
envi ronnment, such as in bags or the apparatus described in EP 0 861 654. 18
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suitable for nutrition during the early phase of clinical conditions
including multiple trauma, head traunmd{l buns, extensive surgery or sepsis;
and the hypernetabolic "flow phase” of a condition after injury. This
nodul e maybe adm ni stered alone or it may be adm nistered during the first
three days after injury or sepsis together with a low volunme of a high

pr ot eAn edibddepehdel Sleadantbdant Bralitablefor nﬁﬁiticﬁx@u@ﬂ&theac& sel ¢l diviical
avail abl e diet such as NUTREN(r), NUTREN(r) VHP, SONDALI S(r), SONDALIS
HP( r )corBRRPANENCdIng mPIERRANVENNA.. Ixad) trauREP DANEN eX18REIVE SuREABIoL Apf91Y and the

REABI.LAN HN . G NUTREN UBASCI S . b i ched. 1 ' ly,
T mPEEneehd i S Bhe P AGORHEORSTFOR Y obis JRTHE Fiad adBE N B
it m ¥ BbeuP . & e HBHR
ot ui e SpnBliskitfubied 2 S hecOAGK fer LA B L6RlCREe B VAR RO

t he fhiolshe B0 WHigh pddea of epidefsemdbld/eradral diast F@lxudinple, @ldonnyierstillyhivailable
Furthernore, it may be admnistered in conbination with parenteral

nut r idi¢tovuch As NETEEN@NNIDIRENS©eYHIRY SBIuALIS®, SONRALE 1818 REFTANVIING,
duri tabalic "flow ph f_clinical it ' di
il P MR ST S Vithie  BEAMT BN P8 aROHES CLRmERERGy &

dul re: _ | T ) ST S
nor SRS NSRSt T BE TR oBof 0 B B
t ogetaheht e tsBedhd HRbEaI the e b ARG injurP b 88 safto thEQ@itBraQPﬁicﬂl &nverRinkde

standard enteral diet. For exanple, a commercially available diet such as
NUT RERBrmaof RERgh pidtein SORBRILd St dardenerl I8t HPE; apprmanEkierfjrst mopEpTAdeEN

1.5(r), PEPTAMEN VHP(r R AN HN(r.) , | NTUTREN(. or .NUBASCI.SO . ma
e 6l RO ot FSt o1 PRAVS dboms ey @ RuEerer 3t JPY dreBPp e aty
abouteofhtidationbi¥ith Perlefitta) nEtddper nore, it may be admnistered in conbination
wth parenteral nutrition. An enbodinent of a third nodule is suitable for

nutrition during the whole period of critical illness, particularly during
and after .treatnment with antjbiotics and in case of djarrhoea. The ,amgunt
ot A5k SRR b e Facee 35 ehBUGh "B rodRs e BUREgneiEbe e 1T br

bact @hh& of@irfical conditions including multiple trauma, head trauma, burns, extensive surgery or

sepsis. This module may be administered alone or it may be admimstered during the penod from
about the second to about the tenth day after injury or sepsis together with a tvpical conventional
volume of a high protein or peptide standard enteral diet. For example, a commercially available
diet such as NUTREN®, NUTREN® VHP, SONDALIS®; SONDALIS HP®, PEPTAMEN®,
PEPTAMEN 1.5®, PEPTAMEN VHP®, REABILAN HN®, CLINUTREN® or NUBASCIS®
may be enriched. The amount of the second module added is preferably at least about 0.01% by

weight. Furthemmore, it may be admimstered in combination with parenteral nutrition.

An embodiment of a third module is suitable for nutrition during the whole period of cntical
illness, particularly during and after treatment with antibiotics and in case of diarrhoea. The
amount of this module added is preferably enough to provide at Jeast 10° cfu of bacteria, more
preferably at Jeast 10'° cfu of bacteria. According to yet another preferred embediment 2 module
of the present invention consists of (a) a first module whjc.:h consists of at least one component
having anti-oxidative activity and/or precursors thereof and/or glutamine, and (b) 2 second

module, which consists of at least one component limiting hypermetabolism/muscle wasie of the



preferably at |east 101 cfu of bacteria. According to yet another preferred
enbodi nent a nodule of the present invention consists of (a) a firdt NCT 7004
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activity and/or precursors thereof and/or glutam ne, and (b) 2 second
"~ nodul e, which consists of at |east ongjconponent limting
hyper nmet abol i sm nuscl e waste of the WD 01/78533 11 patient, and optionally
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Example 1:
A First Module

An embodiment of a first module was produced by blending the following nutrients in the

required amounts. Its composition 1s indicated below:

Nutnent Quantity
Glutamine 6g
Cysteine : 2.5g

- Vitamin E - : 30mg
Vitamin C 140mg
P-carotene fmg
Zinc 6mg
Seleninm R 50pg

Administration of this module can be superposed with administration of another module. Le. in 2
given patient and a given day, several different modules can be administered in different amounts
independently. Furthermore, the module can be administered a number of times per day. For
example, it can be administered once per day. Alternatively, it can be administered more than
once per day, for example about 3 to about 5 times per day. Of course, it can be administered in
less or greater amounts depending on the needs of a patient and combined with vanious volumes

of the standard enteral feed which are usually dispatched in units of 500 ml or 1000 ml..

Example 2:
A Second Module

An embodiment of a second module was produced by blending the following nutrients in the

required amounts. Its composition s indicated below:



6ng 509 Administration of this nopdule can be superposed wth

adm ni stration of another nodule. I.e. in a given patient and a givengdgy. 0.

several different nodul es can be adm nistered in different anounts
I ndependsd byz83Bur t hernore, the nodul e can be adm ni st er edp@r/RESABTS0OT
times per day. For exanple, it can be adm nistered once per day.

Alternatively, it can be adninistered #re than once per day, for exanple

about 3 to about 5 tines per day. O course, it can be admnistered in

| ess or gremb@nt anounts depending on the needuahtig pati ent and conbi ned
with vari opsgiMahLipes of the standard enteral [fgged which are usually
dlspatchedLl S%n,gets of 500 ni or 1000 m . Example 2: A Second Mdule An
enbodi ment Sgcond nodul e was produced by ;bj.ending the follow ng

SB
nutrlents ts conposid.ion is indicated below. 1 8
OCT 2004 %%f ‘§§%qﬁ‘§ ct’fr%*%e)#lh?1 ﬁ_paaa{e am ne Sl gtg L- Cysteine L-Threonine
L- Aspartat e g in formof sodiumaspartate) L6§er|ne Quantity 6g 2.5g

1.89 19g 4.6g PCT/EP01/03790 Administration of this nodule can be
super poRGHiNatin 3O b Y daBbeup@PRLdaak; il Reit BstrdtioR- of aother module. Le. in a

given patient and a given day, several different modules can be administered in different amounts
independently. Furthermore, the module can be administered a number of times per day. For
example, it can be administered once per day. Altemmatively, it can be administered more than
once per day, for example about 3 to about 5 times per day. Of course, it can be administered in
less or greater arriounts depending on the needs of a patient and combined with various volumes

of the standard enteral feed which are usually dispatched in units of 500 ml or 1000 ml.

Ex\amgle 3:
A Third Module

An embodiment of a third module was produced by blending the following nutnents in the

required amounts. Its composition is indicated below:

Nutrient | Quantity
Lactic acid bacterium Lal | 10" cfu

Administration of this module can be superposed with administration of another module. Le. in a
given patient and a given day, several different modules can be administered in different amourts
independently. Furthermore, the module can be administered a number of times per day. For
" example, it can be administered once per day. Alternatively, it can be administered more than
once per day, for example about 3 to about 5 times per day. Of course, it can be administered in
less or greater amounts depending on the needs of a patient and combined with various volumes

of the standard enteral feed which are usually dispatched in units of 500 ml or 1000 ml.

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 invention



gi ven patient and a given day, several different nodul es can be
adninistered in different amounts independently. Furthernore, the noddiGT 200
can be adm nistered a nunber of tines per day. For exanpléqgkgwg qmbe

adni ni st e¥ediGhéé per day. Alternatively, it can be admi ni re than
- once per day, for exanple about 3 to qgout 5 tinmes per day, O course, it
can be adm nistered in | ess or greater-anounts dependi ng on the needs of a
pati ent and conbined with various volunes of the standard enteral feed
whi chasd evidsuabinyinghiyatcitedant agnintagesf 150 thentfonsr intanged tpat speh chpnges and
Third Mdul e, An_enbodi pent of a tEi d nodul e was produced by bl ending the
f ol | owodgfigations Bpeavearst e appepde é[i”’&?munt s. Its conposition is indicated
below. Nutrient | Quantity Lactic acid bacteriumLal 1010 cfu
Adm ni stration of this nodul e can be superposed with adm nistration of
another nodule. |I.e. in a given patient and a given day, several different
nodul es can be adm nistered in different anobunts i ndependently.
Furthernore, the nodul e can be adm ni stered a nunber of tinmes per day. For
exanple, it can be adm nistered once per day. Alternatively, it can be
adm ni stered nore than once per day, for exanple about 3 to about 5 tines
per day. O course, it can be admnistered in |ess or greater anbunts
dependi ng on the needs of a patient and conmbined with various vol unes of
the standard enteral feed which are usually dispatched in units of 500 mi
or 1000 m. It should be understood that various changes and nodifications
to the presently preferred enbodinents described herein will be apparent
to those skilled in the art. Such changes and nodifications can be nade
wi t hout departing fromthe spirit and scope of the present invention 18 OCT
2004 WO 01/ 78733 PCT/EPO1/ 037901 13 and without dimnishing its attendant
advantages. It is therefore intended that such changes and nodifications
be covered by the appended clains. 18 OCT 2004



WO 01/ 78533 PCT/EPO /03790 14 O ains A process for preparing an enteral
food material at the bed of a critically ill person which corrprises]ginh 2004
providing a standard enteral forrmulation, (ii) adding to this standard ™

enteral f Lon via a closed systemone or nore conposi-ti |.a, a
WoTh§dsEon yst! dl /ﬁ@
nodul e form containing selected nutrients, adapted for a ? ECI ?@}ﬁo

clinical condition. The process accordijgg to claim1, wherein . the
conpositions to be added to the standard fornulation are in dry form 3.
The process according to any of the clainms 1 or 2, wherein the
conpositions, adapted to a clinical condition, contain substances (a) (b)

(c) (d) (e) (1) against oxidative §§f§ﬁ§, for limtation of

hyper met abol i sm nmuscl e waste for wound ealing, for acquired respiratory
di stress syndrone and ot her acute inflammtory conditions (Systemc

| nfl anmat ory Respaonse Syndrome = SIRS), for recovery from bone trauna, for
recondti t udiPRRFEShETRIEPHINg a3y gfiea} fpod matenpkatphe dbed of aceriicallngll persen ayhisis,
wherein tQ%n§¥§§§ances agai nst oxidative stress are selected from
conpounds et g anti-oxidative activity and/or precursors thereof and/or

gl ut am ne,)pr gfr8vRiM g2 §thdard entel Téenigigct ed from the group consisting of
glutamine, " cysteine, vitamn E, vitamn C, 13-carotene and/or precursors

thereof, Ziihc asidohgsad ethisumtandard enteral formulation via a closed system one or more
compositions in a module form, containing selected nutrients, adapted for a specific

clinical condition.

2. The process according to claim 1, wherein the compositions to be added to the standard

formulation are in dry form.

3. The process according to any of the claims 1 or 2, wherein the compositions, adapted to a
A clinical condition, contain substances
(a) against oxidative stress,
(b} for limitation of hypermetabolism/muscle waste
{c) for wound healing,
(d) for acquired respiratory distress syndrome and other acute inflammatory conditions
(Systemic Inflammatory Response Syndrome = SIRS),
(e) for recovery from bone trauma, ' '

(f) for reconstituting the gut's microflora.

4. The process according to claim 3, wherein the substances against oxidative stress are
selected from compounds having anti-oxidative activity and/or precursors thereof and/or
glutamine, preferably from compounds selected from the group consisting of glutamine,
cysteine, vitamin E, vitamin C, B-carotene and/or precursors thereof, zinc and seleniurn.

5. The process according torclaim 3, wherein the substances for limiting hypermetabolism/
muscle waste are selected from the group compnsing glutamine, cysteine, threonine,

aspartate, serine and/or precursors thereof.




5. The process according to claim3, wherein the substances for Iim'éi ﬁH
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according to claim3, wherein the subgg ances- for assisting wound healing
are selected fromthe group conprising specific am no acids (arginine,
prol i ne, hydroxyproline, utam ne, .gl.ycine m. | k- - R | pant
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pot assi uﬁ?ﬂaremaﬁc?’r?dg‘?s%ﬁﬁcgasﬁgé@n% er ?brlﬁ‘gzi ﬁ%ﬁ%ﬁﬁgﬁ%}q&?gppe_r . & _ m
nol ybdenichprissf e®lRbdVithiRfingientsVi (Bl nscldnink, &ppkg), BjtjoxB@ant BEAIN&Ci N,
Folic acid, "B12, Biotin), isoflavones, mlk- derived or, reconbi rﬁ:\nt d

bi oact | véVeptinges, EndC.granicnofdabt eysieg @pd eRERYFYS c 8k siER VY Yo -112vonods,

macr opepti de, casein phosphopepti des ' i PLebi obhESnolen
pr ef er abl XFC@S’I‘%’C{E‘ ac?‘{;o‘?’r\% ﬁ@”@?%‘&%‘“@&‘ﬁ%&?@f?ﬁ@%ﬁ %}Igﬁgos’ac%ha( imc)llggl,_C
acaci a gymdor o AhmaliidRTHE GRAY)] d8UPAGIved or recombinant growth factors with anti-

inflammatory properties such as transforming growth factor B2.

8.  The process according to claim 3, wherein the substances against bone trauma are selecied
from the group comprising calcium, preferably a milk calcium source, vitamin D and/or its
precursors, selected electrolytes and minerals (magnesium, zinc, sodium, potassiwm,
chloride, manganese, fer, jodine, chromium, copper, molybdenium), selected vitamins
(Vitamins A, E, C, K1, B1, B2, B6, Niacin, Folic acid, B12, Biotin), isoflavones, milk-
derived or recombinant bioactive peptides and growth factors (for example casein glyco-
macropeptide, casein phosphopeptides, osteoprotegerin), prebiotics, preferably selected
from the group comprising fructo-oligosaccharides, acacia gum or an oligosacchande pro-
duced from glucose, gaiactose, xylose, maltose, sucrose, lactose, or starch, xylan, hemi-

cellulose, innlin or a mixture thereof.

9. The process according to claim 3, wherein the substances for reconstituting the gut's
microflora are selected from probiotics and/or prebiotics, preferably from micro-organisms

belonging to the genus Lactobacillus and/or Bifidobacterium, and preferably from



duced from gl ucose, gal actose, xylose, maltose, sucrose, |actose, or
starch, xylan, hem - cellulose, inulin or a mxture thereof. 9. The Fpmﬂcm%
according to claim 3, wherein the substances for reconstituting the gut's
m crof | orecagigrssed ected from probiotics and/or prebiotics, pFeEgHARIYy from
m cro-organi sns belonging to the genus Lactobacillus and/or

Bi fi dobacterium and preferably from 1860CT 2004 WD 01/ 78533

PCT/ EPO1/ 03790 16 Lactobacillus acidophilus Lal (CNCMI-1225) and

Bifi dObaCtI%cildH’HchﬁB%moéml&s Lg\@%cgﬂ ?—%?%’an@ ﬁ‘%’@z{cﬁérﬁuﬁ ﬂgggﬁ%}fﬂt foNtﬁd

sel ected fromthe group consi to oligosacchari acaci a gumor
an of igodaZrhyy ixhe whertis ale forobiogt Us eetect@Riiash ahe gravp QofsistiRg PSRucto-
sucrose, |actose, or starch, xylan, hem cellulose, inulin or a mxture

t hereof . TO:2CFRECherdee es2%ie @urtrngrtdignsycdrithgrpdernddiron: ghatsms galdterse] n
t he nodul es.are ao&ﬂed to a standard enteral fornula f?quenti ally, |

super posed YoPseatMelses SREFOSS HaCtogaH SRt raldle iemicellulpse, AR 95 2omixture
patient dypingstreatnment. 11. The process according to any of the preceding
clains, wherein the critical ill patient is an individual suffering from
mul tiple trauma, head injury, buns, sepsis, systemc inflamatory response
syndrone, aquired respiratory distress syndrone, or has been subjected to
sur geid§. The proerssracedrdimeg torapgtwif éhe pretedngklayms,uphtremeht etbdvdshire addddetios:

and/ or excjpi.ents, for addition . a standard enteral formula at the bed
of a pati éi#d%fg‘fm*%ﬁaf aéquB’i‘Rf’é.EYi BYRSAPER CRRh IR Fams 1HRE: £AER 3 h4ethenb ! a)
agai nst OXNIREAME Yl RRRnt &ifing Aathisp tation of hypernetabol i snlnuscle
waste (c) for wound ‘healing, (d) for acquired respiratory distress

syndrone (ARDS) and, other acute inflammatory conditions (Systemc
I nfl ammat ory Response Syndronme = SIRS), (e) for recovery from bone trauns,
(f) f bl ¢ ésrpgtpqqsmaqugdtqgem@gy-og the pyesegding &laims, wherein the critical ill patient is an

individual suffering from multiple trauma, head injury, bums, sepsis, systemic
inflammatory response syndrome, aquired respiratory distress syndrome, or has been

subjected to surgery.

12. A nutritional module, optionally supplemented with carriers and/or excipients, for addition
to a standard entera] formula at the bed of a patient consisting of a composition containing
substances, acting '

(a) against oxidative stress,

(b) for limitation of hypermetabolism/muscle waste

(c) for wound healing,

(d) for acquired respiratory distress syndrome (ARDS) and. other acute inflammatory
conditions (Systemic Inflammatory Response Syndrome = SIRS}),

(e) for recovery from bone trauma,

(f)  for reconstituting the gut's microflora.

+ 13. The nutritional module according to claim 12, which contains substances against oxidative
stress, compnising glutamine, cysteine, vitamine E, vitamin C, 3-carotene and/or precursors

thereof, zinc and selemum.



13. The nutritional nodule according to claim 12, which contains substances
agai nst oxidative stress, conprising glutam ne, cysteine, vitam ne;ﬂlﬁ%mm
vitamn C_ 13-carotene and/or precursors thereof, zinc ar}%D.,Zkeijn(mi;Mm

01/ 78533WPAE>BCT 2004 PCT/ EPO1/ 03790 14. A nutritional ‘rodul @ accor di ng
to claim12; which contains substances;for limting hypernetabolismand
nmuscl e wasting of the patient are selected fromthe group conprising

gl utam ne, .cysteine, threonine, aspartate, serjne and/or,precursors ...

t her 8df . Agnitatignalr medRigapcRping doatedht dﬁnd”}ﬁlﬁf‘c?%?ﬁ?if}’b%’?cgﬁ f?&n‘%%ﬁtlﬁlg
substancqg, fofeASalsh] 149 WRNOE wAGRld N9 CABPDLARJaR PRALAES fdthDheagidl
(argi nine/ proline,” hydroxyproline, ©glutamne, glycine), mlk-derived or
reconbi NaRnpes Sufadiblcgsteine] thesoaine, esphrtates{evingi ang/og posstisors theteof. R-2) ,

bi oacti ve peptides, probiotic bacteria and/or their netabolites, selected
m cronutrients (zinc, selenium copper), antioxidant vitamns (Vitam ns A,

E, O, other .vitamns (foli.c acid, vitamn Bl2). carnotenoi ds, _Ff Qﬂﬂj S,

| ycopéne, & f‘HW’;PnégV’SBu\RA%CE‘Ple%Bi‘%}mt Ke VDHAY ?%f"ipsﬁagg%sonégmgn%ﬁ o

(ei cosap Rt ARNLAGY GeiaE | (Ghgi3hONBrdiiROh oMo ypEhE, glutamine,
gama- | i %F@ﬁ?%‘%@?’%& i%rc A nutri ticonagl glrmdu’l gr algcorg(?}?gy%o cl algm 12,

whi ch configiing, seilistemedsoagabmbinane gpiwthtfoctyrs or esamplencenstormiog gRWEI ng
conprising selected mcronutrients (zinc, seleniym copper), .antioxidant
TF Lo ns TRpt dhPhe Digacire Geptidot BABICHS) backia GPAGY 2t TpriihediRy Siecled
derivatives, flavonoids, | enge,  fat Gl | d.nfhamret ory @géd on
(ei cosapéﬂ’t(%loelﬁ%li—1 & %glzl&,%’ %Ei%ﬁg]?‘ Fﬁ%‘far i%gg%?ggé‘éé\é&mr@-s Ia(imﬁgpgni c ’aci d% ;

mi | k- der iNgehifé (folRCAHD] ViddhingBOMY barbabids s whdrididy) tliedpehé,afamyt aigs which
properties such as transformng growh factor 82. 17. A nutri t&lonal npdul e
accor di ngnedifethsiinflammaigny cespewsst(aicasipsaibencanadd. Agelianic BeifealPha-Anfgnc
conprisin .é:al Ci un]g_a&refer&gl y a mlk calciumsource, vitamn D and/or its
pr ecur sory % S B EMEAE D1 yt es and minerals (nmagnesium zinc, sodium
potassium chl ori de, manganese, fer, iodine, chrom um copper,

nmol ybdeni um), selected vitamns (Vitamns A E C Ki, Bl, B2, B6,. Niacin,
Fol i d6aciAl nuBitinaBimsiduie) accorivig tovdaas 12,mvhikk contains substances against respiratory

stress functions comprising comprising selected micronutrients (zinc, selenium, copper),

antioxidant vitamins (Vitamins A, E, C, carotenoids), cysteine ‘and precursors or
derivatives, flavonoids, lycopene, fatty acids with antinflammatory action
{eicosapentaenoic acid, alpha-linolenic acid, gamma-]inolenic acid), milk-derived or
recombinant growth factors with anti-inflammatory properties such as transforming growth

factor B2.

17. A nutritional module according to claim 12, which contains substances against bone
trauma comprising calcium, preferably a milk calcium source, vitamin D and/or its
precursors, selected electrolytes and minerals (magnesium, zinc, sodium, potassium,
chloride, manganese, fer, iodine, chromium, copper, molybdenium), selected vitamins
(Vitamins A, E, C, K1, B1, B2, B6, Niacin, Folic acid, B12, Biotin), 1soflavones, milk-
derived or recombinant bioactive peptides and growth factors (for example casein
glycomacropeptide, casein phosphopeptides, osteoprotegerin), pr_ebiotics preferably
selected from the group comprising fructo-oligosaccharides, acacia gum or an oligo-
sacchanide produced from glucose, galactose, xylose, maltose, sucrose, lactose, or starch,

xylan, hemicellulose, inulin or a mixture thereof.



derived or reconbi nant bioactive peptides and growh factors (for exanple
casein gl yconacropeptide, casein phosphopepti des, osteoprot egeriﬂ) BCT an
prebi otics preferably selected fromthe group conprising ’

f ruct o- ol Wgb®B#ssIsar i des, acacia gumor an oligo- sacchari dep@r/eeasthef rom
gl ucose, gal actose, xylose, maltose, sucrose, |lactose, or starch, xylan,
hemicellulose, inulin or a nmixture therl€of. 18 OCT 2004 WD 01/ 78533

PCT/ EPO1/ 03790 18 18. A nutritional nodul e according to claim 12, which
contairs sahstAnees riedui¢ acabinkislllai® 14 Rehig coftaMsWubkla@Ea 0 FiohsttlEng
probiotics, preferably mcro-organi sns belonging to the genus

Lact obaci H}legvéihdmrofélr & icooipastngr premotios, efrefeaditly rhimg-otgeordrhubelavgidp phithé s

Lal CNCM 1- 1225 Bifi b A 1 STI. | CN .2170), d/
e S M 2Rl B L fbach Srl oo S (N B e R £
fruct ool i gEaCKNAn n@gsm@@@ﬁa@oacgﬂmnorongprgggwp%&?&E}ﬁr 19878y %ﬂ%ﬁ%rét{i/ s,

gl ucose, gal actose, Xyl ose, naltose, su l'actose, or dtarc

heri cel | ulposferabily girehioties seledted ioen the . cdfiprisihg futitssligoenahaiBedy béacia
according to any of .the clainms 12 to 18, which is in a dry form 20. The
nut ri ti onsfUinS¥ Ae 0 BESEFEhiarge trsodycaf A, glugriseh ealaptoss, nxylase, Imaliaset ficeese,
conponent r rably .all, fi.v onponent s, wherei,n the anmount of a
conponent %fi(:rliog §I gn%%gr }e{},dafl’fhenblfe Is“g%-’t“’: IniUEn&r é‘f%‘?‘ﬁ'ﬁ?fﬁeirﬁofhe range:

gl utam ne: about 5 - about 10 g cysteine: about 1.5 - about 5 g vitamne
C. about 120 ng - about 300 ng zinc: about 5 ng - about 10 ng sel eni um
about 120 jThg nutatenal meginlg sqgomiing Tranyrmithe ¢leiomal 2 teolR, ivehial éoindi diy ferm. ¢l ai m
14, wherein the nodul e consists of at least three of the conponents,
preferably all, and wherein the anount of a conponents, if present, is

pr ef enabl YHeMmith8osANEERAE acc@litthalidhm #Pautich cbn?a*?%ust 19 sOthr&Y &nfidAtnts,
about 1.5 - about 5 g threoninel” about 1.0 - about 5.0 g
. preferably all five components, wherein the amount of a component in the module, if

present, 1s preferably in the range:

glutamine: about 5 —about 10 g

cysteine: about 1.5 —about 5 g

vitamine C: about 120 mg - about 300 mg

zinc: about 5 mg - sbout 10 mg

selenium: about 40 pg — about 100 pg

21. The nutritional module according to claim 14, wherein the module consists of at least three
of the components, preferably all, and wherein the amount of a components, if present, is

preferably mn the range of :

glutamine: about 5 —about 10 g
cysteine: about 1.5—about5 g
threonine: about 1.0~ about 5.0 g
aspartate: about 1.5—-about4 g
serine: ~ about 5 g—abouti0 g

22.  The nutritional module according to claim 15, wherein the amount of the bacterium in the

module is 10 - 10" cfu, and/or wherein the amount of the prebioticis 1 g~ 10 g.

- 23. A nutritional module for the treatment of a critically ill patient consisting of



aspartate: about 1.5 - about 4 g serine: about 5 g - about 10 g 22. The
nutritional nodule according to claim15, wherein the anount of thel8 0T 2004
bacteri unyppibdses nodule is 108 - 1013 cfu, and/or wherei pcirhgopiPopt of
the prebiotic is 1 g - 10 g. 23. A nutritional nodule for the treatnent of
acritically ill patient consisting offgWD 01/78533 19 18 OCT 2004

PCT/ EP01/ 03790 (a) a first nodul e which consists of. at | east one conponent

havi ng anti,-oxidative.ackivity . ang/ recursors er.eof and/ of. I ne,
and (5) & Waca it oifiE ShighdoteieB e leattghe BB itect BT ELafiB Bl O ipAY
limting hypgpiet Eﬁehﬂﬁ@tﬁ’é}%mﬁ%rglﬁﬁﬁﬁk%@f the patient, and optionally
including ordinary carriers and/or &xcipients. 24. Use of a nutritional
modul e acgby diangedomdamyodule, t vhich aonsistd 20f #R3 1dast ériee compepertatfoonlimiting

medi canment for the treatnent of a critically ill person, wherein one or
nore nodul es hypermetabplien angd mysele astiiedeldhe pettandd f ornul ati on at the bed

of a patient sequentiall. spper posed orn, at t.he sane tinme. 25. Use of a
ut 11 £ ondhd pRTEY ndludite pRtiBEY BRDEG R britndT> |1 55 ror the
preparation of an enteral nutrition adapted to a clinical condition of a

criticaply itk oP@huftond mblife B&Ddrdthg I Yy JPhd @8ns 12 — 23 for the

preparation of a medicament for the treatment of a critically ill person, wherein
one or more modules is/are mixed with a standard enteral formulation at the bed

of a patient sequentially, superposed or at the same time,

25.  Use of a nutritional module according to any of the claims 12 - 23 for the preparation of an
enteral nutrition adépted to a clinical condition of a critically ill patient at the bed of the

. patient.





