WO 01/ 78533 PCT/ EP01/ 03790 Nutritional Mdul es The present invention
relates to a nethod for preparing an enteral nutrition at the bed of a
pati ent, weki/ed333 nvol ves the use of a standard enteral sobat/Epsu/dmmmhi ch is
added, via a closed system one or nore conpositions in nodule form
containing selected nutrients, adapted for a specific clinical condition.
The present invention also pertains to the different nodules, that are
preferably in dry formand to the use, thereof in the treatnent and/or
nouri shnment of a critically ill person. Many patients in a critically il
condition have to be fed via the enteral route, which involves the use of
special nutrition in liquid form supplied to the patient via a tube
directly into the stomach. Enteral fornulations include a variety of

di fferent substances, such as [Nwriionsl Meslptesti vely am no acids,

car bohydrates, lipids etc., that is conpounds known to provide a
nutritional value to an individual, but also substances beneficial to the
wel | . _ R . i . g

b ol ok Pieeaft AERRFIae okl ort Blaring 4 enteP nfrion'd WO 2 Yakiens
subst whivhsnesleestht usd afid standurd eoteral solhton st whiel i§ added, pracl doggdcygtem) oue of
time or nust be _subnitteqwhg heat treatnen{ dgrin the(raqgi cturing

pr oc S MAEHCAPPSHIgRTR M9 fome qoptaung slepted gt eRiEgaqant gjf RS be
suppl gF e i I t i Vi : e t i the
i i G cpkhdch, DRI prestl Blvenfih M pRdRt (6 fhECHIL R HaRRy B

f or mupférablg in drydioym fand to thawee theread irathic aigetnidna indvemwshpennots crikelinilt o be
unstable in liquids, my be included as such, the addition of water

on-si PE€SO-. e. in the hospital or at the bed of the patient poses problens
as regards a potential contam nation of the fornulation by pathogens. In
fact, the water utilized for this purpose on-site does either not neet the
saf et Mangtpatielas tisa critichllg ill cohdidom vl torbg fed via the eatetdl@owtat whichvinvoltdsehe
powder contam nati on occurs, Since an enteral formulation provi des al
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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 liquid 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 formulation
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 provides all nutrients for growth of pathogens, micro-organisms
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.



2 Anot her option to provide enteral formulations resides in using
ready-to-use formul ations that had been manufactured under essentially
asepti c oomdi/tésers in the factory and that are provi ded i pCT/@Piag7400 be
connected with the feeding system These fornulations contain a
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m cr o- or gani sm; The above probl em has been solved by a nethod for
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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 nutritional 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 solved by a method for preparing an enteral food material at the bed
of a critically ill person 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" comprises any



Wthin the context of this invention the term"standard enteral

formul ati on" conprises any WO 01/ 78533 PCT/ EPO1/ 03790 3 standard enteral
diet, sushoar7833y. the conmmercially available diet, that pODMERIIMB7®NOUNt S
of proteins and/or peptides and/or carbohydrates and/or lipids, normally
included in such diets. Exanples of Bube-feeding diets are e.g. NUTREN(r),
NUTREN(r) VHP, SONDALI S(r), SONDALIS HP(r), PEPTAMEN(r), PEPTAMEN 1.5(r),
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term"critically ill" enconpasses a wi de variety of pathol ogies including,
but nproduets respgctivelynul ti pl e trauma, severe head injury, burns or
sepsis/SIRS (systemc inflammtory response syndrone), nmgajor surgery or
aquired respiratory distress syndrone (ARDS). Consequently, in a first
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enteral fornulation directly at the bed of the patient via a closed system
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during the clinical course of "recovery. The conposition of the nodule is
pr ef epfivhichns jedrparatéd héreindyaveyofdeferanee.al fornul ation via the system

described in EP 0 861 654, the contents of which is incorporated herein by
way of refe- rence. Further, the ingredients of the nodules are preferably

pr esefthe kddmIeyitk MMy VédcsRpastONvide {8y of pathologies including, but not limited to
multiple trauma, severe head injury, burns or sepsis/SIRS (systemic inflammatory response

syndrome), major surgery or aquired respiratory distress syndrome (ARDS).

Consequently, in a first aspect the present invention provides for a method for preparing 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 after 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-

rence.

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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oxi dative stress condition are selected from conpounds havi ng
anti-oxidative activity and/or precursors thereof and/or gl utam ne,
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and precursors or derivatives thereof (acetylcysteine, procysteine,
met hi oni ne, cystine), threonine, aspartate, serine and/or precursors

ther eﬂécording to a preferred embodiment the substances against an oxidative stress condition 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
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 limiting hypermetabolism and
muscle wasting of the patient are selected from the group comprising glutamine, cysteine and
precursors or derivatives thereof (acetylcysteine, procysteine, 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, hydroxyproline,
glutamine, 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 acid, vitamin B12), flavonoids, lycopene, fatty acids which modify the



According to another preferred enbodi nent the substances for assisting
wound healing are selected fromthe group conprising specific amno acids
(argi ni nayopr/mdssne, hydroxyproline, glutam ne, glycine),pai/kkreidsrioved or
reconbi nant growm h factors (for exanple transformng growh factor 13-2)
bi oactive peptides, probiotic bacteria and/or their netabolites, selected
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m neral s (magnesi um zinc, sodium potassium chloride, manganese, fer,

i odi nieanstormang growth faswd2, nol ybdeni un), selected vitanmins (Vitamns A E,
C, Ki, Bl1, B2, B6, Nacin, Folic acid, B 12, Biotin), isoflavones,

m | k- derived or reconbi nant bioactive peptides and growh factors (for
exanpheekdiagit® sfl1eeiRE paiTaRtd e@bodidehi the NBSERGNRRINSOBSNe trauma comprise
osteoprotegerin), prebiotics, preferably selected fromthe group
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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 glycomacropeptide, casein, phosphopeptides, osteoprotegerin), prebiotics,
preferably selected from the group comprising fructo-oligosaccharides, acacia gum or an
oligosaccharide produced from glucose, galactose, xylose, maltose, sucrose, lactose, or

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

According to still another preferred embodiment the substances for reconstituting the gut's
microflora comprise probiotics, preferably micro-organisms belonging to the genus Lactobacillus
and/or Bifidobacterium, preferably Lactobacillus acidophilus Lal (CNCM I-1225) and Bifido-
bacterium longum 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, xylose, maltose, sucrose, lactose, or starch, xylan, hemicellulo-

se, inulin or a mixture thereof.

The modules may be utilized in single form, i.e. a module for a specific function, e.g. assisting



According to still another preferred enbodi nent the substances for
reconstituting the gut's mcroflora conprise probiotics, preferably
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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, cysteine, vitamin E, vitamin C, B-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 nutrients, if present in the first module, per 500ml 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



consists of glutam ne, cysteine, vitamn E, vitamn C R-carotene, zinc and
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glutathione (a major antioxidant), it provides a synergistic effect for

gl ut atherefsynt hesis and aids synthesis of proteins produced in the acute
phase of oxidative stress. Preferably, cysteine can be provided in the
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that it hel ps conpensate for its increased |osses during oxidative stress,

It has. antiogxidant properties, it hel ps promte synthesis of )
net al LBChPEsh@rbly abput Smgdo abeuty{§rag, mere preferably about 6mg. The presence of zinc

provides the advantages that it helps compensate for its increased losses during oxidative stress,

it has antioxidant properties, it helps promote synthesis of metallothionein, it is an essential co-

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

Selenium: preferably about 40pg to about 100pug, 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 glutathione 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

500ml of enteral diet are as follows:

Glutamine: preferably about 5g to about 10g, more preferably about 6g. Glutamine provides the
advantage of helping to prevent muscle loss, in addition it helps improve nitrogen balance, it
provides fuel to gastrointestinal and immune cells, furthermore it helps reduce bacterial

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



factor for protein synthesis and hel ps inprove the function of the immune
system Selenium preferably about 40g to about 100g, nore preferably about
509. The woeresise of sel enium provi des the advant age thaPCT/EPHI3p®
conpensate for its increased | osses during oxidative stress, it has
antioxi dant properties and is a co-factor for glutathione peroxidase. The
second nodul e preferably conprises three or nore nutrients selected from
the group which consists of glutam ne, cysteine, threonine, aspartate and

serine, Mbre preferably, it conprises all _of these nutrients. Preferably,
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sustai ned synthesis of glutathione (a major antioxidant), it provides a
syner ¢haseefe” ef fect for glutamine synthesis and aids synthesis of proteins
produced in the acute phase of oxidative stress. Preferably, cysteine can
be provided in the formof free cysteine, a dipeptide or polypeptide

i ncl udihpebninges t gt feeabingboun ¢ 10igets. abaun N0, atdrd peeferablyeiboani .8g. Hateltine provides
acetyl cysteine, cystine, nethionine, procysteine, or a mxture thereof.
Thr eoihhadvastage dhaipit prometes synthesis of prtwing podoeed Hothe sl Bhass|of oxidative
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synt hegitfoiftbstilat @R¢t@hehigspr ot ecting the nucosal surface of the
gastrointestinal tract and lungs. Aspartate: preferably about 1.5g to about

49, nore preferably about 1.9g; Serine: preferably about 4.0Cg to about
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advan
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 Lal (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 bacterium in the module is 108-10" cfu

(colony fonriing units), more preferably the amount is about 10" cfu.

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



of providing a source of nitrogen for conpensating increased | osses during
critical illness. Preferably, the third nodul e conpri ses one or nore
conponentvo setssss ed fromthe group which consists of a bectEréunsrdvavi ng
probiotic properties and/or a prebiotic selected fromthe group which’
conpri ses fructooligosaccharide (FOS)9 acacia gumor an ol igosaccharide
produced from glucose, gal actose, xylose, naltose, sucrose, | actose,
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consi Breferahly ingledesimchriendly” %@?tewm itupsoyides thengdventage ey it mds ipayisaiencef a,
ST11 | - 0 f i e | i . I iLute
past elo i oy AR oY e, 4 AMotB fo AR AP R bjchub L Bk

t her efr Opatieht &fdteih ¥ .imphRvethEfudcsganthsiftmduae Bystgent in freeze dried
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nmodul e is 10%$-1013 cfu (colony formng units), nore preferably the amount
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Accor i fitextémporRidus hiabferanigalit 6BMprdnising Rggiesic 8afesy. of the nmodul es are
provided in powder form so that conpounds tending to degrade in |iquids,
such as glutam ne and cysteine , will only be contacted with liquid
di rect) rior to jts use. Myr.e preferably .th are.proyided in a ¢l pgsed
syst ohietzonyehe wpduiss S Provd®io MR EngtrbR Borf AP B GE M bfef Tt
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hygi enic safety. Preferably, the nodules are provided to a patient
suf f emodules pwerlaprin thedrlime pf wsess in order, starting with nmodule 1 and
successively providing nodule 2, then nodule 3. Mire preferably, the
nodul es overlap in their time of use.

Preferably, modules have components in common — i.e. they overlap in their composition

because some nutrients may be used to address several symptoms and should not be withdrawn
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 cans, bottles, 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 suitable drying
apparatus, such as a spray drier or freeze drier, converted to powder form and dry-mixed. The
ingredients of a module are then stored in a container, adapted to allow mixing with the standard
enteral formulatibn without contact with the environment, such as in bags or the apparatus

, described in EP 0 861 654.



Preferably, nodul es have conponents in common - i.e. they overlap in their
conposition because sone nutrients may be used to address several synptons
and shoulwionotssbe wi t hdrawn abruptly. This provides the pdvapéiget hat a
snooth transition fromtreatnment with one type of nobdule to treatnment with
anot her type of nodul e can be achieved® Al so superposition of the modul es

I s possible, which provides the advantage that a patient's needs nay be
addressed wi thout safety concerns. The nutritional nodules are enterally
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Alternatively, it ‘may be adm nistered during the period from about the
second to about the tenth day after injury or sepsis together with a
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phase of clinical conditions including multiple trauma, head trauma, burns, extensive surgery or

sepsis. This module may be administered alone or it may be administered during the period from
about the second to about the tenth day after injury or sepsis together with a typical 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. Furthermore, it may be administered in combination with parenteral nutrition.

An embodiment of a third module is suitable for nutrition during the whole period of critical
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 least 10® cfu of bacteria, more
preferably at least 10'° cfu of bacteria. According to yet another preferred embodiment a module
of the present invention consists of (a) a first module which consists of at least one component
having anti-oxidative activity and/or precursors thereof and/or glutamine, and (b) a second

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



is preferably at |east about 0.01% by weight. Furthernore, it may be

adm nistered in conbination with parenteral nutrition. An enbodi nent of a
second mwiobe78533 sui table for nutrition during the hyper neca@pbiios7dof | ow'
phase of clinical conditions including nultiple trauma, head trauma, burns,
extensive surgery or sepsis. This ule may be adm ni stered alone or it
may be adm nistered during the period from about the second to about the
t ent hpatieyt, afid eptiomajlyinchalingexdaiasy tagetshad/onexdipiantsypi cal conventi onal
volume of a high protein or peptide standard enteral diet. For exanple, a
commercially available diet such as NUTREN(r), NUTREN(r) VHP, SONDALI S(r);
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Furtherrmre it may be adm nistered in conbination with parenteral

nut r i #9less ot fateht of a third nodule is suitable for nutrition during
the whole period of critical illness, particularly during and after
treatment with antibiotics and in case of diarrhoea. The anount of this
nodul Exaxdpld:i s preferably enough to provide at |east 108 cfu of bacteria,
nor e preferabl y at |east 1010 cfu of bacteria. According to yet another

pr ef epddrstModHE nent a nodule of the present invention consists of (a) a
first nodul e which consists of at |east one corrponent havi ng

anti - QXx tiyv Ctd vi 0 n d (b)
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hyperﬁqﬁmlhmtmé&np@ﬁm 19fnd'idh&d\lﬂél&&/ 78533 PCT/ EPO1/ 03790 11 patient,
and optionally including ordinary carriers and/ or excipients. The foll ow ng

exanpl es are given by way of illustration only and in no way shoul d be
const rued N@Ser lLimting the subject mat uarltlf the present application
Per cent a rgesgxm—hem—se—t—nm-tared—ﬁanpl e 1:
A First I\/bgﬂtagmﬁn enbodi nent of a fi r<5 nodul e was produced by bl ending the
fol | owi ng lﬁeﬂele:nts in the o8

Vitamin 30mg A

Vitamin C 140mg

[B-carotene 6mg

Zinc 6mg

Selenium o 50pg

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 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 various 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 is indicated below:



required anmounts. Its conposition is indicated below Nutrient Quantity

G utamne 6g Cysteine 2.5g Vitamn E 30ng Vitamn C 140ng f3-carotene
6mg Zi novéng7ss&el eni um 50g Admi nistration of this nodul epCHEPOIGI3ZUPEr posed
with adm nistration of another nodule. |I.e. in a given patient and a given
day, several different nodul es can be Bdninistered in different anounts

I ndependently. Furthernore, the nodule can be adm ni stered a nunber of

ti mes per dNayrienFor exanple, it can be adm nj Quantisd once per day.

Al t er nat i val-@lutantinccan be admi ni stered nore thém once per day, for exanple
about 3 tolabgdins ti mes per day. OF course,|2bgcan be adm nistered in

| ess or grdaargeomiwunt s dependi ng on the needss5pf a patient and conbi ned

W t h vari ousAsmaltsees in frmtdfeoditi aspaitale)ent er aj 1.9¢ed whi ch are usually

di spat ched 1i-SeriaBi ts of 500 ml or 1000 ml. Exp#pge 2: A Second Mvdul e An
enbodi nent of a second nodul e was produced by bl ending the foll ow ng
nutrients in the required ampunts. Its conposition is indicated below. WO
01/ 7858@mixdstratpo of ¢85 s dulezanibe sipsiposed avith adyninistrefion efanethes gnodulecfetigiane
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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'bn 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

Example 3:
A Third Module

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



L-Serine 4.6g Admnistration of this nodul e can be superposed with

adm ni stration of another nodule. |I.e. in a given patient and a given day,
several dvéberssea nodul es can be admi nistered in differenPCEERPQNE390

i ndependently. Furthernore, the nodul e can be adm nistered a nunber of
times per day. For exanple, it can b& adninistered once per day.
Alternatively, it can be adm nistered nore than once per day, for exanple
about aid vithaibtodimifishing®ts apgendatdaydvaifageo Ut ketherefore ameraded dblati suck chargds amd

| ess or greater anmounts dependi ng: qn the needs of a patient and conbi ned
with V‘é’rd%éﬁﬁgo%ll"iﬁﬁ?§red§’b’ the,aprendettelpisent eral feed which are usual |y

di spatched in units of 500 mM or 1000 mM . Exanple 3: A Third Modul e An
enbodi ment of a third nodul e was produced by bl ending the follow ng
nutrients in the required amounts. Its conposition is indicated bel ow
Nutrient Quantity Lactic acid bacteriumLal 1010 cfu Adm nistration of
this nodul e can be superposed with adm nistration of another nodule. 1|.e.
in a given patient and a given day, several different nodul es can be

adm nistered in different anounts independently. Furthernore, the nodul e
can be adm nistered a nunber of tines per day. For exanple, it can be
adm ni stered once per day. Alternatively, it can be adm nistered nore than
once per day, for exanple about 3 to about 5 tines per day. O course, it
can be administered in less or greater anmounts depending on the needs of a
patient and conbined with various volunes of the standard enteral feed
whi ch are usually dispatched in units of 500 mM or 1000 m . It should be
understood that various changes and nodifications to the presently
preferred enbodi nents described herein will be apparent to those skilled
in the art. Such changes and nodifications can be nade w thout departing
fromthe spirit and scope of the present invention W 01/78533

PCT/ EP01/ 03790 13 and without dimnishing its attendant advantages. It is
therefore intended that such changes and



nodi fications be covered by the appended cl ainms. WO 01/ 78533 PCT/ EP0O1/ 03790
14 Clainms 1. A process for preparing an enteral food nmaterial at the bed
of a critweal/tssss || person which conprises (i) providi ngrar/gpamsayod
enteral fornulation, (ii) adding to this standard enteral fornulation via a
cl osed systemone or nore conpositiong in a nodule form containing
selected nutrients, adapted for a specific clinical condition. 2. The
process according to claim1l1l, 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 conpoSlaimsns, adapted to a clinical

condi tion, contain substances (a) against oxidative stress, (b) for
limtation of hypernetabolisn nmuscle waste (c) for wound healing, (d) for

acqui ried raeppodess for prapafihg as eneydddocdmacenidl o the bed ofitaccritichllyihpéresry which
conditions (Systemc Inflammtory Response Syndronme = SIRS) , (e) for
recovery fOBI®he trauma, (f) for reconstituting the gut's mcroflora. 4.

The processg agﬂ%e)‘(;:i jenggi stta(fldg}daén@régl’fg}émﬁlréﬁjn{' t he substances agai nst oxi dative
S

stress are from compoun aving anti-oxidative activity and/or
pr ecur sor giij hexég andihierstariatd ntena, fameigioablid hr€163ed0EREdM dones of atbrd
fromthe group consisting of glutamne, cysteine, vitamn E, vitamn

C, 13- car ot ene CARMPHFORY Bcy 9dhle forBr ewraining selegied nylrients, adepted forrpespseidicess
according to Qﬁﬁﬂéﬁ dndp@ﬁgeﬂ n the substances for limting hypernetabolism
nmuscl e waste are selected fromthe group conprising glutam ne, cysteine,

t hr eoni ne,

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
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) forrecovery 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, 8-carotene and/or precursors thereof, zinc and selenium.

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

aspartate, serine and/or precursors thereof.



aspartate, serine and/or precursors thereof. WO 01/78533 PCT/EPO1/ 03790 15
6. The process according to claim 3, wherein the substances for assisting
wound heavong7ss8® sel ected fromthe group conprising spepCT/EROIBTMO aci ds
(arginine, proline, hydroxyproline, ?I utam ne, glycine), mlk-derived or
reconbi nant growth factors (for exanpl® transforming growh factor 13-2),
bi oactive peptides, probiotic bacteria and/or their netabolites, selected
m cr o6ut r TR pocessi atcordigy torvlaim 3,00lpgrein)the aubistances fontassistirpnwosnd Maliagians A,
E, O, other vitamns (folic acid, vitam n B1l2) carotengjds, flavoqoids,

| ycopene, selepted romithe SipHp epmprigiag sReciraming agidsiarginyng arqlgsslydroxyproline,

(ei cosape ' 2l d, achi ' | : -4 1.nol en | .
garmo. || nep e ptahe): mAkERvAPE ot Han i (L8R G by fansform;
subst ancegroiveh Eick@rai-2phicetvd pgdides spobiatiobacterill sid/@stheis ynnatatwibiees( &RE¥FYd and
ot her acute inflammatory conditions (Systemc _Inflanmatory Respanse
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| ycopene, mbdify yheaaflamatdrin reaponse i tianeupérmitshoicidid) rrdohidoniograd) tafphadinolenid d,
al pha-linolenic acid, ganma-linolenic acid), mlk-derived or reconbi nant
growt h f agtidrgammna-Hnelgpicacidhf | anmat ory properties such as transforning
grow h factor 132. 8. The process according to claim3, wherein the

subst ances agai nst bone trauma are selected fromthe group conprising

cal ci pm Prepadil décardiightts clih @, Whefcin tHeesubsthhc@gitd effe@nd/ adquirkd respiratory
precursors, selected electrollytes and m nerals _(magnesi um _zinc, sodium
pot assi unglistress| gyndremendAddNBDs eand githerj @ghige infampgiann, cewdtiers (Systemic

mol ybdeni i&'m@ag]féa‘?lor%?g%?%%lsé @3??%{) v tS:'ﬁ{iS. fﬁyﬁdr gie %C @elecégl’ ﬁ% tl$e6’gr!)\[5paCi n,

Folic aci nes, rived or reconbl nant

bi oact i vecqaapidinke Sseldttedd itk dhutraeitor @irlcf Oteled@np! eoppagei antigkidant vitamins
macr opepti de, casein phosphopeptides, osteoprotegerin), prebiotics, .
pr ef er abl (Vitamnias t &d E, f €ogproteaowish ugystsirepahnd | PTgCUrpare t &- 8Py as c layangids,

acacta guf?cglgen%,n fa?tlyI &?&a&ﬁg%ﬁiigﬁa&r&%—ow action (eicosapentaenoic acid, alpha-linolenic
acid, gamma-linolenic acid), milk-derived or recombinant growth factors with anti-

inflammatory properties such as transforming growth factor 32.

8.  The process according to claim 3, wherein the substances against bone trauma are selected
from the group 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), 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 oligosaccharide pro-
duced from glucose, galactose, xylose, maltose, sucrose, lactose, or starch, xylan, hemi-

cellulose, inulin 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 process

accordi ngvoor/edsas m 3, wherein the substances for reconstiPOr/ER@/i3h® gut' s

mcroflora are selected fromprobiotics and/or prebiotics, preferably from

m cro-organi sns belonging to the gené@ Lact obaci | | us and/ or

Bi fi dobacterium and preferably from W 01/ 78533 PCT/ EPO1/ 03790 16

Lact obaci [Lactebadlilvbogeiddptidud bd1 (COMOM 1112232 5)d BifidoBadtemiab dogam 8T 1 (OyWM ST11

( CNCM I-21702), and wherein the prehiotic i s_selected fromfthe g&pg_ﬁ

consi st i n2df 0% ransk whegsin dbs peeialis de selsetdi GoguheoBronn emsiibagtharrige

produced fy. e, 0 ) ] l.ac or

St arc, g ERSpERRS ap Rt 36 B ap ciEGRRSNal; bRRReed tiR 3RionsBbilRfiosdt

accor di ngxyRséalbse, Recios€clacions ¢l thrdh, xyhaal Bemidelalo¥edituin & £ naideee to

a standard enteral fornula sequentially, superposed or at the sane tine,

each withthesegfect to the feeding of a patient during treatnment. 11. The

process according to any of the preceding clains, wherein the critical ill

patient is an individual suffering fromnultiple trauma, head injury,

burns joSeRgk g_mc%yssac%m&ng {0 Prefedif® BARRE wheRdh PREmoaflids hrthdded to a

respiratory distress syndrong, or has been subjected to surgery. 12. A

nut ri t i onsfandard ehteral dptminda s¢qugntsallyp bgregpitsed oniat the came itigres ezahdwish respect to

exci pi entaﬁstrg({. adpition to a standard enteral formula at the bed of a

patient cHldeedinggt ppatient AR ¢aficont ai ni ng  subst ances, acting (a)

agai nst oxidative stress, (b) for Iimtation of hypernetabolismnuscle

waste (c) for wound healing, (d) for acquired respiratory distress

syndr obe TARPGjcessnatcoidingy tosanyt of the pregading etayms,coheeini tha sri(iGy Sl @atient is an

I nfl anmat ory Response Syndrone = SIRS), . . .
individual suffering from multiple trauma, head injury, burns, 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 enteral 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, comprising glutamine, cysteine, vitamine E, vitamin C, B-carotene and/or precursors

thereof, zinc and selenium.



(e) for recovery frombone trauma, (f) for reconstituting the gut's

m croflora. 13. The nutritional nodul e according to claim 12, which

cont ai ns wolbstsEBEes agai nst oxi dative stress, conpri si ngpgl/granizng,
cysteine, vitamne E, vitamn C B-carotene and/ or precursors thereof,
zinc and sel enium WD 01/78533 PCT/EPHA/ 03790 17 14. A nutritional nodul e
according to claim 12, which contains substances for limting

hyper it aohutsitioasidmudslel ecomxﬁng rg déint He, peticlervontiines sWistored for bmititg
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cont ai ns dPH}l?x’: i I [ofaT)7Ts i c am no
acids (arginin %ﬁt Be %ﬁb%o@%ﬁ ro |ngaﬁﬁﬁu§‘teg?ne ne, %r%?%?ogi)ﬂfé?éd‘f

m | k- derived or recorrbl nant grow h factors (for exanple transform ng growh

factor_13-2), ctive peptijdes, praohio bacterl and/ qr their
met abbdi t Adiut %%qr@@fr@éulerﬁce&emtt? clamd 2( W i‘lﬁ’g‘ cogfnsHu ﬂ‘i"‘n‘i?ég ASYISUREWOE dant

vitam ns ( m 2)
car ot enoi Agng ElirfingCepdlic SENG) aqith (@i, HrOlihE Bt Gopiey gluaint
I nf | ammat ghymne)espﬂmﬂmv(e&h mompmbtrm&tngnowthufaaiorsa(rfmcbuanhuph ctraasfodmng growth
alpha-linlenl aci gamma-linoleni¢c acid). 16, A putriti ul e
accor di ngla€ E?rc§ z;P’mbPZ‘CUWn|R?Ht1€‘?§ntp591h‘§tl%%f%cé%d/abéﬁﬁétmﬁég i‘tF%t grted
stress fu S n Nt Se( &N
el on; um PgoAg O TRRL Sl Obprhnf R B WHaif, POMAAISTA TR, CUrehst)
cyst ei ne weitdhips §folicsais, vitamideBl)atarotesoids,| Bavonoidds lycbymepém adidd twhielci ds
wi th antinfl ammatory action ‘(eicosapentaenogic acid pha-|i nol enl ¢ acid,
gamma- | | nBREHY theapflemmalary kespersef@aogpentaeaouisid &mchgiroaw 314 alphgrlmolgnia,
anti-infl Fera-Hﬁ&lQﬁE ln(a such as transformng growth factor 132. 17. A
nutritional 'modul e accor to claim12, which contains substances agai nst
bone trauma conpri sing caI cium preferabl y a mlk cal ciumsource, vitamn
D and/or its . . . . . .

16. A nutritional module according to claim 12, which 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-linolenic 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), 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 oligo-
saccharide produced from glucose, galactose, xylose, maltose, sucrose, lactose, or starch,

xylan, hemicellulose, inulin or a mixture thereof.



precursors, selected electrolytes and m nerals (magnesi um zinc, sodium
potassium chloride, nmanganese, fer, iodine, chromum copper,

nol ybdeniwepi/7sses ected vitamins (Vitamins A E C K1, BRCT/BB1/B60 Ni acin,
Folic acid, B12, Biotin), isoflavones, mlk- derived or reconbi nant

bi oactive pepti des and growt h fact orsl§for exanpl e casein

gl ycomacropepti de, casein phosphopepti des, osteoprotegerin), prebiotics

pr ef erl@bl A nsteitieailedodule mrddrding to ¢inimol?p misch gorftaine sobstdricgo ﬁncred:mxsﬁtﬂldag
acacia gumor an oligo- saccharide pr oduced from gl ucose, ct ose,
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m)dul e ac i ng cont di'ns subst ances reconstituting
the gut's (@Né)M)fILma) amlﬁdomtepmblamlgumsSTpr @N@bllﬂmwm&mgﬁmbmm
bel onging to the genus Lact obaC| | | us and/or Bif i dgbact ﬁl’l um, preferably
Lact obaci Praferablyi erspiefictiselegtpd foondhg sroppoeymprivingitiictpobgeserhafes: cﬂ‘i@?}'f‘n
ST11 (CNC%&I ) r i I from
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ol i gosacc haitdsd Lortarch) g thn h@ﬁicglllulﬁmﬁmhgalraeﬁmaﬁe theyédfse rral tose sucr ose,
| act ose, or starch, xylan, hem cellulose, inulin or a mxture thereof. 19.
The nutritional nodule according to any of the clains 12 to 18, which is in
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onen i ve conpone

wherein the anmount of a conponent in the nodule, if present, is preferabl y
in the range: “%Ilut am ne: about 5 - about 10 g cysteine: about 1.5 - about
59 ¢hta tiopgh modutepacrprdingaigotleinz d w@@m&tau&bﬁdﬁass thrge comperAnts; 0 ny
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present, is 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 — about 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 in 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 —about 4 g
serine: ~about 5 g—about 10 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



of the conmponents, preferably all, and wherein the anmount of a conponents,
if present, is preferably in the range of : glutamne: about 5 - about 10
g cysteiwenyasest 1.5 - about 5 g threonine: about 1.0 pCcwEPM033900 g
aspartate: about 1.5 - about 4 g serine: about 5 g - about 10 g 22. The
nutritional nodul e according to clai m45, wherein the amount of the
bacteriumin the nodule is 108 - 1013 cfu, and/or wherein the anmount of
the prebi @) caifistingdule Which.consists Af BUbist bhOeahpsmeathayif@anti-beidativadctieiny of
acritically ill patient consisting of WO 01/78533 PCT/ EP01/ 03790 19 (a) a
first nodul e Wwhd/enpreeserstheresf and/or ghiamippandonponent havi ng anti - oxi dati ve
activity nd/or._prec S eqf / I 1 he, S

rodul e, wiPen 2o spend; HRle, WAERCRoRARC O 8 IGRTAIE cBiBphcht Tor® SRR
hyper net abol i appen@tabbBsh andvafikt1d @vasfind sfah@pitiedit , and optional Iy including
ordinary carriers_and/or excipients. 24. Use of a nutritional nodule
accor di ng andopiignally inghuding afdipary parriersand/opexqipientsy eat ment of a critically
ill person, wherein one or nore nodules is/are mxed with a standard
enteral fornulation at the bed of a patient sequentially, superposed or at
the saue tUsewf adfutritidinal Glodalendétondingodadny rordhe elaies 02 di2Bgfdrah@igatfifent 6La
clains 12 - 23 for the preparation of an enteral nutritjon adapted to_ a
clinical eBteallyidinpessora vehareincael r mpre padplenis/are mixed peidh of st@rhgrd prterabnt .

formulation at the bed of a patient sequentially, superposed or at the same time.

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

patient.



