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Within the context of this specification the term “impaired gastro-intestinal tract
function” represents all ailments wherein the GI tract is compromised including
inflammatory bowel conditions and other ailments selected from patients
suffering from surgery, trauma, burns, malnutrition, chronic illness or those
20 suffering from prolonged periods of reduced oral intake.

Q)i

Patients suffering from a loss of nutrients require adequate nutritional support. A
lack of adequate nutritional support can result in malnutrition associated
i complications. Thus, the goal of nutritional support is to maintain body mass,
25 provide nitrogen and energy in adequate amounts to support healing, meet
metabolic demands characterised by the degree of stress, and support immune
function.

A traditional form of nutritional support has involved enterally administering

30 whole protein liquid formula to a patient to remedy protein deficiency. However,
some patients requiring nutritional support have a compromised absorptive
capacity and thus cannot tolerate whole protein liquid formulae as well as the
long-chain fatty acids or complex carbohydrates often present in such whole
protein formulae.
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In addition, the known formulae suffer from the problems that they are unstable
having a shelf life under refrigeration of no more than 48 hours. This means that

20 either they can not be stored in a form that is ready to use or that after a short
period the known formulae must be disposed of because they have reached the
end of their shelf life. Of course, this is not an efficient use of resources.

Therefore, a need exists for an enteral or oral nutritional composition that meets

25 the nutrient requirements of metabolically stressed patients. Furthermore, there
is a need for a composition which is stable and can be stored in a ready to use
form until required.

The present invention addresses the problems set out above.

30 :
Remarkably, a composition has now been found that may be administered to
patients suffering from impaired gastro-intestinal tract function. In addition, it
has now suprisingly been found that this composition is capable of being stored
in a form that is ready to use and has a shelf life of at least nine months (and

35 more likely in the region of a complete year) in its intact container.



3 Accordingly, in a first aspect the present invention provides a
conmposition for the treatment of inpaired gastro-intestinal tractlBf@dcHlbon

whi ch congjéil%{,\:e am no acids including about 9.0%to about 17.0%

“glutamc ight of total 5 ami no acid conposition. |RCAEFOLGAIBS
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conprises the steps of blending free am no acids including about 9.0%to
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use of the conmposition in the manufacture of a nedicanment for the
treatment of, i npgired gastro-intestinal tract function.. 15 In a forth
aspect the ARFO &rtﬁiy % %t&lﬁm%qmﬂnmm;w@w ﬁﬁpMQ}amﬁ}r the

i nt esti nal hreaﬁheﬁvaﬁm g 6 AREHAS g&mﬁkﬂg\y&% nrg%xélsﬁ g}]é% AR

of the conposjt.io nta st an_e
accor di ng '[rgc‘td? ? Aut 0(3)] %"rl('égf]yg%‘ﬂ@mlﬁ md/bmgmgbh@fﬂotalfe of

at | eaSt ni aﬁnﬁarytcm;c@mg,ogﬁ{(ﬁlj ikely in the region of a conplete year in
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enbo mant 0 prg F*f ion. In view of the fact that this am no
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t he conposi r
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Thi s provi des the advantage that a low level of arginine in a diet
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Bboutt 335 A Tofth ASPERKHE IRySRAROY G b RiethoR G HRaReRb P F P HB e dgasstu
mtestma] tract ﬁmctlon whlch comprises administering an effective amount of
the composition.

Advantageously, an embodiment of a composition according to the invention is
20 remarkably stable having a shelf life of at least nine months and more likely in
the region of a complete year in its intact container.

Advantageously, an embodiment of a composition according to the invention
: corresponds closely with the amino acid requirement and body protein
25 distribution of a human or companion animal.

Preferably an embodiment of the composition is in ready to use form for use in
providing oral or enteral nutrition.

30 Preferably, no glutamine is added. In direct contrast to known formulae, which
have added glutamine, this amino acid is preferably substantially absent in an
embodiment of the present invention. In view of the fact that this amino acid is
not heat stable it provides the advantage that an embodiment of the composition
can be treated with heat during its preparation.
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adva agesqﬁ%ﬂ ®}- is a direct precursor of glutathione mhlch |s a
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Preferably an embodiment of the composition comprises aspartic acid. This
provides the advantage that aspartic acid promotes recovery or resistance to an
acute inflammatory condition.

p.

20
Preferably an embodiment of the composition comprises leucine. This provides
the advantage that leucine promotes stimulation of muscle protein synthesis.

Preferably an embodiment of the composition comprises threonine. This

25 provides the advantage that it meets the increased requirement for this amino acid
during acute inflammation and hypercatabolism for synthesis of inflammatory
proteins. In addition a high level of this amino acid helps reduce muscle protein
breakdown and spare muscle mass,

30 Preferably an embodiment of the composition comprises proline. This provides
the advantage that proline promotes synthesis of collagen and thereby promotes
wound healing.

Preferably an embodiment of the composition comprises tryptophan. This
35 provides the advantage that tryptophan promotes an increase of protein synthesis.



the free radicals produced during acute inflanmation, sepsis, 08 0CT 7004
hypercatabolism ischema, etc. In addition, it pronotes an increase in

t'he redox\kﬁBBﬁQ&Pgl of the body and pronptes synthesis of inflamuatory

-proteins rich in this 10 am no acid. Preferably an RPGDERDIEIASS Of
t he conposition conprises |ysine. Preferablg an enbodi nent of the
conposition conprises branched am no acids. 15 This provides the advantage
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- Al t er nat i vePyefesalSlvairenmiBbdiRfent 0P ¥ I - tine...Preferafly,
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10 amino acid.

Preferably an embodiment of the composition comprises lysine.

Preferably an embodiment of the composition comprises branched amino acids.
15 This provides the advantage that it they are required for maintenance of muscle
mass and increased glutamine status.

Advantageously, the overall amino acid profile of an embodiment of a
composition according to the invention is suitable for nutrition of an intensive
20 care patient.

Advantageously, in alternative embodiments of the invention some amino acids
may be provided in the form of short polypeptides of as acyl-derivatives. This
provides the advantage of improving their solubility (tyrosine, cjsteine,

45 glutamine) or increasing their stability to heat treatment (cysteine and glutamine).
Alternatively, cysteine may be provided in the form of cystine.

Preferably, an embodiment of the composition according to the present invention
comprises one or more of the folowing amino acids in the following amounts:

30
Amino acids Amount
{g/100g total amino acids)
Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 24-32




Pro dy Aa Ser Tyr Cys Asp Qu dn Aromatics Sul phur contag'ﬁnbmgzﬂm
BCAA 3.2-"."',.2 b5.0-12.0 1.7-2.2 5.5-7.0 1.8-2.3 2.3-7.0 5.0-6.0

1.9-3.2 5?50‘-1 5.0-16.0 1.0-4.0 2.3-10.0 4.0-15.0 9.0, - 0
4.2-11.2 W . 571%”2 22.0-28. 0 PCT/ EP01/ 03188 More preferabl ypﬁégﬂ‘?g"&g%nt
conprises all of the above amino acids in 6he amounts specified. 5

Preferably, an enbodi nent of the conposition may be adm nistered enterally.
In an alternative enbodinment it may be adm nistered orally. Preferably, it

is -

Phe 3272
Thr 5.0-12.0
Trp 1.7-2.2
Val 5.5-7.0
His 1.8-2.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-32
Ala 1.5-5.1
Ser 5.0-16.0
Tyr 1.0-4.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gin 0-17.0
Aromatics 4.2-11.2
Sulphur containing 47-13.2
BCAA 22.0-28.0

More preferably the embodiment comprises all of the above amino acids in the
amounts specified.

5 Preferably, an embodiment of the composition may be administered enterally. In
an alternative embodiment it may be administered orally. Preferably, it is
suitable for metabolically stressed patients; human and companion animal.

Preferably, an embodiment of the composition comprises free amino acids which
10 provide about 15% to about 25% of the energy of the composition, more
preferably about 20% of the energy of the composition.

Preferably, an embodiment of the composition comprises a carbohydrate source

which provides about 40% to about 75% of the energy of the composition, more
15 preferably about 65% to about 75% of the energy of the composition, most

preferably about 70% of the energy of the composition. Preferably, the



suitable for netabolically stressed patients; human and conpani on igi @I
Preferably, an enbodi nent of the conposition conprises free am no 2004
which 10 provi de about 15%to about 25% of the energy of the conposition,
‘nore pref YRBIEBBout 20% of the energy of the conposition. Pretapsfbiigs an
embodi ment of the conposition conprises a cgrbohydrate source which

provi des about 40%to about 75% of the energy of the conposition, nore 15
pref erably about 65%to about 75% of the energy of the conposition, nost
preferably about 70% of the energy of the conposition. Preferably, the 0 8
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of the conpodarghnPrfrmblyethealdw prateimstanch ishioshpratenvéstasoryntdto SYrER.
- about 40% of the energy of the conposition, nore preferably ‘about 5%to
about 15% ener of the conposition, nost preferably about 10% energy of
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medi um and |$agidRPamit $9) | oy P .M xture. conprises

about 70%toﬂgg(l)ui? SO%tlso‘%%%qlﬂqﬁ%)r/f’oﬁ%%%ﬁgllg,&%ﬁe@oﬂ?@s&% OT8hout
75% Pref er JBPIETRREY AbQuL& trabrutskidh energy pfithe comiposition) ¥hast gireferabhai n

trigl | defboT0P% ‘ s;ﬁlg?,ut . - Mt
i:llzlguéggrlsoeﬁ)e n oi))/ eggi- orggli%i’? 15 Pre _ér%ﬁﬂﬁabﬁﬁgﬁgﬁ%%gé&ﬁﬂgg%
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osnolarity abou .0 abou )0, re preferably
about 650 tf‘?%gégﬁ%sg’&“?%e@ '@F&F’é&&{ﬂ SPIRHSES Font 2% toabes BB medinm
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Preferably, muagpﬁﬁggﬁgﬁgf%dz& osition is in ready-to-use form is

nutri %onally conp arns free am no acids, carbohydrates,
lipidSy vitamns and mnerals in proportions suitable for older children

(10+ year s) Pa¢férably, an embodiment of the composition has a caloric density of at least
about 1.0 to about 1.4 kcal/mi.

Preferably, an embodiment of the composition has a maximum osmolarity
20 (mOsm/kg water) of about 600 to about 900, more preferably about 650 to about
800, most preferably about 750 mOsm.

Preferably, an embodiment of the composition comprises vitamins and minerals.

25 Preferably, an embodiment of the composition is in ready-to-use form, is
nutritionally complete, and contains free amino acids, carbohydrates, lipids,
vitamms and minerals in proportions suitable for older children (10+ years) and
adults.

30 Preferably, an embodiment of the method according to the invention comprises
the steps of blending the required free amino acids in the required amounts.

Preferably the method comprises the steps of mixing and pre-processing with oil
and emulsifiers, homogenising, adding salts, standardising, adding the vitamin
35 premix, sterilising and packing.



adults. 30 Preferably, an enbodi ment of the method according to tmeﬂ[] 0 -
invention conprises the steps of blending the required free am no acq d;“

t he requi 1 nts. Preferably the nethod conprises the steps of m xing
and pre-processtmg with oil and enulsifiers, honpgenising, Z§IVERPIAHES,
standardi sing, adding the vitamn 35 prerer, sterilising and packing. 0 8
OCT 2004 WD 01/78532 8 PCT/ EP01/03188 Preferably the packing is carried out
with a sterile finished product under aseptic conditions into containers.

The containers are exposed to super-heated steam prior to filling and the
are filled Brefesatillyetieipacking Rfddrfiedici ' PrSH Ly es
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non-hospi talised patients requires 10 prevention, recognition an

treatment of nutritional depletion that may occur with illness. The goals
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I nt ake, abswhmh are smamﬂmllmm sm For exanple, certain heal th conditions
can inpair the nutrient absorption and/or reduced gastrointestinal

tol erance for diets which are based on whole proteins. These conditions

i ncl ude patNBm@mwoﬁbespltalmaﬂla; vwelbas aondrgpitalised pgtientd tefdired as

nable t b i oranof fecoBnioy 851 Beabeft of Widhal PebleRBn af ity oRet?
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par ent er al W’éﬁdﬁﬁ@sst §£°Pﬂﬁa@ laumtmml support inclode ataénlmngsndmh:dlc state .
post - Surgermamﬁim; %w%drd}rfa&ilﬁaﬁﬁ r}gmge#w adipve
a need for §\9Lt %&M&a fen do not nee @g?&g?gi%fn ?f??aéréz’i g an
protein @Sﬁg HBFURR- requi rements. An enbodi ment of the
conpositi on preferably conprises nmediumchain triglycerides and

g:'t |t ggfét r ggbfmh%sgﬁs%vﬁgt%st&?st Wyl § shoall-B of br OSB R For
example, certain health conditions can impair the nutrient absorption and/or
reduced gastrointestinal tolerance for diets which are based on whole proteins.
These conditions include patients suffering specifically from a compromised gut
function as well as patients, due to the severity of their condition, who are stmply

20 unable to tolerate whole protein diets.

Patients transitioning from parenteral feeding, those that are acutely ill, or are

considered post-surgery with cardiac/renal complications requiring fluid control

have a need for nutrition, but often do not need or are unable to tolerate protein
25 levels beyond normal requirements.

An embodiment of the composition preferably comprises medium chain
triglycerides and maltodexirin which provide the advantage of enhancing
absorption in patients.
30
An embodiment comprises free amino acids which provide approximately 20%
of the total energy of the composition. In an embodiment, the amino acids
comprise 20% (5 g/100 kcal) of the total energy of the composition. For adults
and older children (10+ years old), the free amino acid concentration is optimal
35 for the moderate tissue repair needs of the targeted patient populations without
imposing an undue nitrogen burden on renal function.



An enbodi ment conprises free am no acids which provi de approxi nat eﬂ]y[)gngm
of the total energy of the conposition. In an enbodi nent, the am no acids

conpri se % (5 g/ 100 kcal) of the total energy of the conposition. For
aﬁ@%‘?lﬁ@&

adul ts Zhildren (10+ years old), the free am no acipCT/EP01/03188
concentration is optimal 35 for the noderatg tissue repair needs of the
targeted patient popul ations w thout inposing an undue nitrogen burden on
renal function. WO 01/78532 9 PCT/ EP01/ 03188 An enbodi ment is based on free
am no aci ds which provi des the advantage of naxim sing tolerance and
absorption. 5 A preferred enbodi nent conprises the amno acid cysteine.
This is advantageoys because cysteine is a limting amno acid for the
formation ofﬁng“r'fﬂgﬁaﬂnémel,s basad emdfFge amiro gleidsakhich srove@es tia £d0aRBIgR of N
patients W tihax¢isiRk folerdn TRy %g/mﬁgg i nfectious conditions. The
conposition preferabl'y contalns app Phat el y 2.3g to about 10.0g of
cysteine per 100g free amno 10 acids. In a preferred enbodi nent, the

conposif i on AGreféried eRibodk ' . t.ei ne. per . 100g ee. am no
acids. In an quri‘%odi ment %@g?ﬁé@é&g&gﬁd’&ﬁﬁ%@@&a 1%15709% of the
energy of ta{Yantagsoushesausecystping isef limatibg yinataeid forytHecforaestioBbnay
of exanpl e, glatdthined ﬁ{_tm' f | t odextrin, cqrn

st arch, sucrg]se,. | a g@%?ﬁagguco‘sée:,g _ruc%g;g;g_éhcsoq&gr%ﬁ 12&‘#’&5‘%?’“&‘

m xture thercg’G?‘.“ ammatery swndciateetiousanditons. nThe wompdsitiodi preferaily

pre
triglyceri dmntmhp?ﬂj)dlﬂm%zb 110 4Ho) Iy)qyé' e | pid source
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i s designed edt2B Effed gm %%ﬂlf ¢RIBRESINORRtBNS rapproxamatély gl e
al so keepi ngysteanerper 100g fiwicrarhiricohsider i de (MCT) content high and
| ong-'chain triglyceride (LCT) content |ow conpared with prior formulas. 25
Preferably, the |ipid source conprises approxinmately 20%to 30% by wei ght
I\/D_Ts.h lP a h@mgﬁdmmdﬂm bohfdrate pbdrce@tﬁﬁdshwmw%w&é%ér of
vei ght f r omRddsmpition?" at .t he re _easi abs e
and aboliﬁed e rren?a%g*lgﬁg{”lh?fs regi{g%qﬁéﬂagnl?‘?"%{?fg eWay mple,
r educ t hihG farbobydrates cam be ehoses Siom imaltodextrin pearmestarch, exlepd$d]daétost e

medi um chai glutdsk) frgtiosel ésia GBI I ' conut oil. The
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remai nder of the lipid source’is a mxtu sui t abl e source of

The lipid source may include a mixture of medium chain triglycerides (MCT)
and long chain triglycerides (LCT). The lipid source provides about 10% of the
20 energy of the composition.

The lipid profile is designed to meet essential fatty acid needs (omega-3 and
omega-6) while also keeping the medium-chain triglyceride (MCT) content high
‘| and long-chain triglyceride (LCT) content low compared with prior formulas.
25 Preferably, the lipid source comprises approximately 20% to 30% by weight
MCTs. In a preferred embodiment, the lipid source includes about 25% by
weight from MCTs. MCTs provide the advantage that they are easily absorbed
and metabolised in a metabolically stressed patient. The use of MCTs reduces

the risk of nutrient malabsorption. In a preferred embodiment, the medium chain
30 triglyceride source is fractionated coconut oil.

The remainder of the lipid source is a mixture of LCTs. A suitable source of
LCTs is canola oil, com oil, soy lecithin, residual mitk fat, soybean oil or a
muxture thereof. The lipid profiles containing such LCTs are designed to have a

35 polyunsaturated fatty acid omega-6 (n-6) to omega-3 (n-3) ratio of about 1:1 to
10:1; preferably about 6:1 to about 9:1. The proposed ratio of n-6:n-3 js



LCTs is canola oil, corn oil, soy lecithin, residual mlk fat, ﬁﬁﬁﬁ
or a mxture thereof. The I|p|d profiles containing such LCTs ar 2@4ed

to have a 35 Bgéyunsaturated fatty acid onega-6 (n-6) to omega-3 (n-3)

rati o of WRMMB$21 to 10:1; preferably about 6:1 to about 9PCT/ERI$03188
proposed ratio of n-6:n-3 is 0 8 OCT 2004 M 01178532 PCTI EPO /03188 10
desi gned to reduce the imune suppression associated with high onega-6
fatty acid concentration and provi de adequate essential fatty acid. In an
enbodi ment, the conposition includes an onega-6 to onega-3 ratio of about

7:1. 5 An e fif

Voreover,  CREERERTDIPAIEL *‘?ﬁcﬁr‘ﬁ'ﬁ@ﬁies i %é%%&qﬁ'?d%key Cﬂ.léanﬁzﬂ-%&fdtﬁf
mneral's dedfiheencentraligman cﬂdequaﬂcwsscnuk,@@ml ednsan embodiment,
Speci ficall RS dnqyf:ég p!  owi ng

vi tam ns ang‘cm&drs@ﬁ?s | ni%%gg?é@ﬁ L@%ﬁﬁ‘g‘ rr%gﬁ{lg dﬁfyc’l%?\gi edi ent Anmount
per litre Vitamn A (1U) 3300 Bet a- Carotene (ng)l Vitamn D (I U)400 Vitam n

(EW!(J; g)20vaagcﬂlﬁirlh?lrl]f)g)}lilg Vlil’-égm\ﬂrll-i % oI I C km cfpfrﬁg@% (r’enl c‘nﬂ'132

Aci d (ng) 14thy ¢empasitiomingl ofkayvitanuins sadmipersls designed to
(ng) 100 Car gigpdie nﬁéﬁbéﬁ@aﬁ?@h‘éﬁ%&d‘ﬁﬁtﬁﬁﬂs Specifically, the composition may

include one or more of the following vitamins and minerals in about the
following amounts.

10

Ingredient Amount per litre
Vitamin A (TU) 3300
Beta-Carotene (mg) 1
Vitamin D (JU) 400
Vitamin E (IU) 30
Vitamin K1 (ug) 50
Vitamin C (mg) 340
Vitamin Bl (mg) 2.0
Vitamin B2 (mg) 24
Niacin (mg) 28
Vitamin B6 (mg) 4.0
Folic Acid (ug) 540
Pantothenic Acid (mg) 14
Vitamin B12 (ug) 8.0
Biotin (ug) 400
Choline (mg) 450
Taurine (mg) 100

| Camitine (mg) 100
Sodium (mg) 560
Potassium (mg) 1500
Chloride (mg) 1000
Calcium (mg) 800
Phosphorus (mg) 700
Magnesium (mg) 297
Manganese (ug) 2700
Iron (mg) 18




Pot assi um (ng) 1500 Chl oride (ng) 1000 Cal ci um (ng) 800 Phosphorus (§80IPO)0;
‘Magnesi um (ng) 297 Manganese (ug)2700 Iron (ng)18 0 8 OCT 1004 WO 01/ 78532

11 | odi newt?m.&g?gopper (my) 2.0 Zinc (ng)24 Sel enium (ug)50 Chrom um ug)
m 2

"Mol ybdenu 0 PCT/ EPOL/ 03188 A preferred enbodi ment cofpF:

t he above vitamns and mnerals in the spétified anounts. Preferably, zi nc
I's provided in the conposition because it has the advantage that it
conpensates for zinc | osses and provides increased zinc for tissue repair
in a patient having increased healing requirements. The conposition

I ncl udes vil . adinR(¢g ich provides thg advantage that 1T 10 accerergtes
heal i ng an ﬁg{anulatlon in patients Wth severe healing requirenmentfs. In
an enbodi V|tan1n Cis pf@fded per 1000 kcal. Vitanin|C
supports i )reqU|renents/Ioss gg4after surgery. The conpositijon may

I nclude in Ee@?g Ggﬂnts of sel eniump conpared to 15 known fornul aqg.

Sel eniumd may devel op in éQtients havi ng el evated heal{i ng
requirenen Gﬂnﬁﬁuﬁﬁﬁﬁﬁﬂabout 60 to apggt 90 g of sel enium may be rovi ded
in 1000 kc osjtion. In a preferred enbodi nent, approximagely 50 g
of seleniu Bries is proyild@d. 20 Many of the comercidlly
avail abl e enteral fornulas contain far below the anount of carotenoids
(beta-carotene) found in ysual diets of normal healthy people. In fact,
patients o ’%ﬁ‘?ﬂe ‘gifﬂ @@E@?ﬁeﬂloﬁﬂ?@mmnﬁmdmmlsﬁnnhene

week or rmrq)dsmaﬁedhﬁajuﬂtgund to have plasma concentrations of

3 Preferably, zinc is provided in the composition because it has the advantage that
it compensates for zinc losses and provides increased zinc for tissue repair in a
patient having increased healing requirements.

The compeosition includes vitamin C which provides the advantage that it

10 accelerates healing and granulation in patients with severe healing requirements.
In an embodiment, 340 mg vitamin C is provided per 1000 kcal. Vitamin C
supports increased requirements/losses after surgery.

The composition may include increased amounts of selenium compared to

15 known formulae. Selenium deficiencies may develop in patients having elevated
healing requircments. At least about 60 to about 90 pg of selenium may be
provided in 1000 kcal of composition. In a preferred embodiment,
approximately 50 pg of selenium per 1000 calories is provided.

20 Many of the commercially available enteral formulas contain far below the
amount of carotenoids (beta-carotene) found in usual diets of normal healthy
people. In fact, patients on liquid formula diets as their sole source of nutrition
for one week or more have been found to have plasma concentrations of
carotenoids of only 8% to 18% as compared to controls consuming a free choice

25 of diet (Bowen et al, “Hypocarotenemia in Patients Fed Enterally with
Commercial Liquid Diets,” Journal of Parenteral and Enteral Nutrition, 12(5):
44-49 (1988)). Those on enteral formulas for more than three weeks have
negligible concentrations of any common serum carotenoids.



carotenoids of only 8% to 18% as conpared t'o controls consum ng a hrzﬁ o
~choice 25 of diet (Bowen et al, "Hypocarotenem a in Patients Fed th anIJ[&L
W th Coqug',z%sﬁl quid Diets,"” Journal of Parenteral and Enteral

Nutrition, i( 44-49 (1988)). Those on enteral formul as FSA/RBIOYARN

t hree weeks have negligible concentrationk? of any conmon serum
carotenoids. 0 8 OCT 2004 WO 01/78532 PCT/EP01/03188 12 To neet these
requi renents, the conposition may include a source of a-carotene.
R-Carotene is added to the conposition to normalise beta-carotene serum

plasma | evAlsnmed theseneguttehfings Qﬁé@bﬂ?ﬁsﬁ%ﬁ f lélddé | % 5B é%%téﬁg
patients. ﬁg(:arotene ets a porfion of t require

t her eby neetr hgrotencds @%ﬂﬁa rtﬁr’rg'ﬁﬂ c?@ﬁﬂﬁm@mﬁ chefa-caroiene issruml plasma
Mor eover , Almlehﬁﬂetol #vaid betaroabtaiy défidiehepin Wrigtepitube {eﬁ?ﬁnents B-
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appr oxi mat eFlg?'"f stmvac # BY ?)éfhclrﬁﬁﬁ'fﬁ N 1typin Ae therghy geeeting. miore:

anount 5pr evnnusemie!faqmmmrﬁs iwa dnpilbsdledis viodimeo MoRddver, ngr@aaeéhe is an

requi r ement al i iy .ent. reover, t e f| ten
vitanin A | gnépgﬁ P&%’ n%ﬂ?‘? & gPé@Pﬁ&&e@l
near nor mabonmasmml Imdutlss aﬁpxﬁﬁﬁnate@y [(J: () ui of -cafbﬁn qmo kéal'Gf the

| ude L- .t t f
the acut ol yCompdsi é“hﬁ%gﬁﬁgﬁsewpﬁ%%lsvﬁsé A5 paTides {of Postabias
taurine andln_crcmd reqmrmmtplmﬂmhealmgpam Mordovagﬁheﬁ m@bnemm gy

per #§00 k 1,08 gg%alnc;l ug t.s esi um
Magnesi um has ‘é\g%qggéslgm atwe'()j1 arr gg@ﬁ Sﬁ"q‘g"’g?@g nggtaé%g&
magnesi um | Borpaheptimal leve &ﬁféﬂﬁmgpﬂhb’pr oxi mately 297 my per 1000 kcal .
A preferred enbodi nent of the conposition can provide the total nutritional

requi renent,s, of the netabolicall tressed patient or can act as a
suppl enment . ﬁ%ﬁ@ﬂ&%ﬂ%ﬁ}%@%ﬂ&iﬁ%@m@wd pusinsdeisuRporither iagreaseshyi ng

the pati entre@uudxn&ﬁtsldfthEmieigsﬂhmbdlhﬁpmoih @mn@a&:rhaoaimh@%dm
cans a 3 e _conposition refera -t 3- use
and dﬂ{as ng@ reqﬁiﬂihil %q:rr{: gﬁaﬁaﬂlﬂ tpqsﬁ:ﬁ}pr?:gnagtg i(ag%‘gel"?‘é
enmbodi ment H?UQkQabonpoleon has a caI oric density of about 1.0 30

kcal /m . The conposition may be used in the prevention or treatnent of
patients ha)(‘[1

n
e%nbodlmcnt may include decreased amounts of magnesium. Magnesium has
been associated with diarrhoea. In a preferred embodiment, magnesium is

20 present in an amount of approximately 297 mg per 1000 kcal.

A preferred embodiment of the composition can provide the total nutritional
requirements of the metabolically stressed patient or can act as a supplement.
The composition can be tube-fed to a patient, or fed by having the patient drink

25 it. For instance, the composition can be provided in cans or a spike and hang
bag. The composition is preferably ready-to-use and does not require
reconstitution or mixing prior to use.

A preferred embodiment of the composition has a caloric density of about 1.0
30 kcal/ml.

The composition may be used in the prevention or treatment of patients having
impaired gastro-intestinal tract fumction. These patients may be unable to tolerate
whole protein diets, but still require nutrition. For example, the composition may
35 be utilised to provide nutrition to critically ill patients transitioning from total
parenteral nutrition therapy and acutely ill, catabolic patients. Moreover, the



i mpai red gastro-intestinal tract function. These patients may be up@BlE e
tolerate whole protein diets, but still require nutrition. For exanple,
t he conposition may 35 be utilised to provide nutrition to critically ill
patients tWEeI/T83Ning fromtotal parenteral nutrition ther apgrasdh ASikse! ¥
i1l, catabolic patients. Mreover, the . 0 8 ﬁgr 2004 WO 01/ 78532

t

PCT/ EPO1/ 03188 13 conposition can be utilis 0 provide nutrition to
patients suffering fromthe follow ng conditions and/or diseases; Crohn's
di sease; cystic fibrosis; H V/ADS, cancer; patients of post-surgery with
cardi ac/renal_ conpl.i.cati o requiring fluid control; intractable

di arrhoea; sIfGPEPYIHED @xﬁmﬁddérmme. ngtrijionsty, patients ssffering fromixhe O
course, it wfbl]oﬁqngmhgﬁi@ﬁse‘guy&a&s r@é“n%@i%&é??é%%t&?ﬁ%@éﬁéposs' bl e.

. An exanpl e / osition has a caloric densi ’ al /.
This is equi ocanesTpatientssef pestvirgarywith cardiag/renet commalications

enbodi nent , Withefliid cd@rélc cal . | Saf i pent
of the $onposi I on gugscri_bedéll’ ?ﬁ%gad?e%ﬂgggé%’osﬁ%ﬂ@?glﬁy%%ﬁfs%)'%E’FB :
15 The foll omfﬂ’@? BASEAC B8R ven by way of illustration only and in no

way “should be construed as Iimting the subject matter of the present

appl i cation. anple.l: .Nytritional Conpositjon. 20 A ready to use
unf | avour ed QEX ?silm”'m’q 4Rmﬁ=taamwnaa§apmpaf eampositiarnscarsr possible. uAm.

The conposi témmfwﬂbfhiﬁ%pdﬁﬁﬁpﬁﬁhbﬂ LAsdhCat I uq&%&dy to
use conposi téﬁn%q Eyw gygcﬁ%j_‘ﬁg]d?%% gﬁ‘m(%ﬁ‘ﬁﬁ?l. rotein
Equi val ent (550F Ia ﬁ@ PRI 1D & wém’apment, be one unit
FI avoukinf | afcaer excddtanrer) of produet.t ami nsAs required Anmino acids (all shown
as g/1 00g total amno acids) Ile6.5 Leul3.0

This embodiment of the composition described is ready to use for enteral
administration.

15 The following examples are given by way of illustration only and in no way
should be construed as limiting the subject matter of the present application.

Example 1: Nutritional Composition.

20 A ready to use unflavoured composition in liquid form was prepared for tube or
oral use. The composition comprised the constituents indicated below:

Product Ready to use composition having
, free amino acids

Energy Density (kcal/ml) 1.0
Protein Equivalent (% of keal) {20
Carbohydrate (%/kcal) 70
Fat (%kcal) 10

| Flavour unflavoured
Minerals and vitamins As required
Amino acids (all shown as
£/100g total amino acids)
Ile 6.5
Leu 13.0
Lys 7.0
Met 3.0




Lys7.0 Met3.0 O 8 OCT2004 WO 01/78532 14 Phe Thr Trp Val H's gﬁggg gmp.
Gy Ala Set Tyr Cs Asp Gn dn 7.0 7.0 2.0 6.5 2.0 6.0 : _

2.

0

3.0

5.0 1.5 2.5 4.0 17.00
WO 01/78532

PCT/EP01/03188
14

Phe 7.0
Thr 7.0
Trp 2.0
Val 6.5
His 2.0
Arg 6.0
Pro 5.0
Gly 2.0
Ala 3.0
Set 5.0
Tyr 1.5
Cys 2.5
Asp 4.0
Glu 17.0
Gln 0

Example 2: Nutritional Composition.

A teady to use unflavoured composition in liquid form was prepared for tube or
oral use. The composition comprised the constituents indicated below:

Product Ready to use composition having
free amino acids

Energy Density (kcal/ml) 1.0

Protein Equivalent (% of kcal) | 20

Carbohydrate (%e/kcal) 70

Fat (%kcal) 10

Flavour unflavoured

Minerals and vitamins As required

Ammo acids (all shown as

g/100g total amino acids)

Ile 6.5

Leu 13.0

Lys 7.0

Met 2.4

Phe 4.9




Exanpl e 2: Nutritional Conposition. PCT/EP01/03188 A ready to use 08 0CT 7004
unfl avoured conposition in liquid formwas prepared for tube or 5 oral

use. The conposition conprised the constituents indicated bel ow

Product Rea¥® BF832e conposition having free am no acids Ener gpCDaEPoiAy1ss
(kcal /m)1.0 Protein Equivalent (% of kcal)@p Carbohydrate (% kcal )70 Fat
(%cal )10 Fl avourunfl avoured M nerals and vitam nsAs required Am no acids
(all shown as g/ 100g total amno acids) I1e6.5 Leul3.0 Lys7.0 Met2.4 Phe4.9
08 OCT 1004 W 01/78532 PCT/EPO1/03188 15 Thr Tip Val Hs Arg Pro dy

Ala Set Thr Cys Asp 70
Trp 2.0
Val 6.5
His 2.0
Arg 3.0
Pro 5.0
Gly 20
Ala 1.5
Set 6.0
Tyr 1.0
Cys 3.0
Asp 10.9
Ghu 17.0
Gln 0

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the
5 art. Such changes and modifications can be made without departing from the
spirit and scope of the present invention and without diminishing its attendant
advantages. It is therefore intended that such changes and modifications be

covered by the appended claims.



du Gn7.0 2.0 6.5 2.0 3.0 5.0 2.0 1.5 6.0 1.0 3.0 10.9 17.0
0 It shoul d be understood that various changes and nodifications fd &He;
presently preferred enbodi nents described herein will be apparent to those
skilled in the 5 art. Such changes and nodifications can be nade w thout
departing fromthe spirit and scope ofl6the present invention and without
dimnishing its attendant advantages. It is therefore intended that such
changes and nodifications be covered by the appended clains. 0 8 OCT 2004
16 C ai ns Claiee of a conposition conprising free amino acids including
about 9.0%to about 17.0%glutamc acid by weight of total amno acid for
the preparation of a nedicanent or a nutritional fornulation for the

treatment of @Mﬁ&ﬁnmlﬁgftfgn‘r?o%ﬂﬁé‘fsg?ﬁr%i%%fdsﬁhﬁ?&&ih Abodt:9.0%%0 Y66ut

according to Cdaim1 nposition conprises cysteine in an
anount of fr dm@4 Zlutafig/at@OYy ofcightt af tetai amirmcacld fondherpregrdtiomnofie in an

anount of frora%ﬁA - 3'5@9/ 1001% to%al m no ac'gds. 3. The .use,according to
Claim | or 2 THHSAARGR (AT MHEHIONEl foymefation; fof dig fnqaiment ol impairey gadfbhn' s
di sease, cystiGsfddPEe& finctidnV Al DS, cancer, post-surgery conplications,

I ntractabl e diarrhoea, cerebral palsy or gastric refl ux.

2. The use according to Claim 1 wherein the composition comprises cysteine in an
amount of from 2.3 — 10g/100g of total amino acids and/or methionine in an

amount of from 2.4 - 3.2g/100g total amino acids.

3. The use according to Claim 1 or 2 wherein the impaired gastro-intestinal function
is Crohn’s disease, cystic fibrosis, HIV/AIDS, cancer, post-surgery complications,

intractable diarrhoea, cerebral palsy or gastric reflux.

4, The use according to any of the preceding claims wherein the formulation is in a

ready to use form.

5. The use according to any of the preceding claims wherein the formulation has no

added glutamine.

6. The use according to any of the preceding claims wherein the formulation

comprises a low level of arginine.

7. The use according to any of the preceding claims wherein the formulation

comprises aspartic acid.

8. The use according to any of the preceding claims wherein the formulation

comprises leucine.

9. The use according to any of the preceding claims wherein the formulation

comprises threonine.



4. The use according to any of the preceding clains wherein the fg)Brugtggmon
isina ready to use form 5. The use according to any of the precedi
clainms wherein the formulati on has no added glutam ne. 6. The use
according to any of the preceding clains wherein the fornulation conprises
a low level of arginine. 7. The use acédrding to any of the preceding
clains wherein the fornmulation conprises aspartic acid. 8. The use

accordi ng ny of the, precedi ng _clains wherejn the fornyl ation, conprises
o167y %‘%Fb&'@ thee ot

| euci ne. e 2LAEHPRI Rg2MH CAntpe ofres 8 KeFTeinalies IaRmeiation t he
formul ation g LiSHsihdr eonine. 0 B OCT 2004 17 10. The use according to
any of the prcegggl' nﬁﬁ—cva?rrs wherein the fornulation conprises proline. 11.
The use according to any of the preceding clainms wherein the formulation

conpri ses tophan. 12. The use _.accordi to any of the preceding clains
wher el n & bl T BienBra B sRTng oftp i 06 e Tt SRy Wiseino £y GG Aenany. of
the precedi ng,glofk Hahn the fornulation conprises lysine. 14. The use

according to any of the preceding clains wherein the fornulation conprises
branched am no acids. 15. The use according to any of the preceding clains

wherein the_ fornul ati on,, conprise ne or nmore of the foll ow.n m no aci ds
in the fol f%\ﬂﬁﬁg“%ﬁrﬁi?ﬁﬂr@?g&?i Ay é’zi ‘ggA?FB‘iﬁﬁ‘ﬂng( §lmd gV RsER thgnf%ﬂwf@elioas)
I1e5.7-7.0 L%Hg,@ﬁgés%ﬁge_Ly56. 5-10.0 Met2.4-3.2 Phe3.2-7.2 Thr5.0-12.0
Trpl.7-2.2

13. The use according to any of the preceding claims wherein the formulation

comprises lysine.

14. The use according to any of the preceding claims wherein the formulation

comprises branched amino acids.

15. The use according to any of the preceding claims wherein the formulation

comprises one or more of the following amino acids in the following amounts:

Amino acids Amount
(g/100g total amino acids)

Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 2.4-32
Phe 3.2-7.2
Thr 5.0-12.0
Trp 1.7-2.2
Val 5.5-7.0
His 1.8-2.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-3.2




Val 5.5-7.0 H s1.8-2.3 Arg2.3-7.0 Pro5.0-6.0 Gy1.9-3.2 0 8 OCT 2004..18 Al a
Ser Tyr Cys Asp du Gn Aromatics Sul phur containing B ﬂl[.]lg-gﬂ.ﬂfﬁ
5.0-16.0 1.0-4.0 2.3-10.0 4.0-15.0 9.0-17.0 0-17.0 4.2-11.2 4.7-13.2
22.0-28.0 16. The use according to any of the preceding clains wherein the
formul ation conprises all of the abovegam no acids in the anmounts
speci fi ed.

Ala 1.5-5.1
Ser 5.0-16.0
Tyr 1.0-4.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gln 0-17.0
Aromatics 42-11.2
Sulphur containing 4.7-13.2
BCAA 22.0-28.0

16. The use according to any of the preceding claims wherein the formulation

comprises all of the above amino acids in the amounts specified.





