WO 01/ 78532 PCT/ EPOL/ 03188 1 Conposition Conprising Free Am no Acids The
present invention relates to a conposition conprising free amno acids, a
met hod ofygpgi@gsmet i on of the conposition, use of the conpo®idriemiiossshe 5
manuf acture of a medi canent for the prevention or treatnent of inpaired
gastro- intestinal tract function, and a nethod of treatnent of inpaired
gastro-intestinal tract function which conprises adm nistering an
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nutritional support can result in malnutrition associated conplications.
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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.

Patients suffering from a loss of nutrients require adequate nutritional support. A
lack of adequate nutritional support can result in malnutrition associated
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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protein fornulae. 35 WO 01/78532 PCT/EP01/03188 2 It is known that many

di seases and/or their consequences can give rise to nmalabsorption of

di etary o 6i/sgd2s by inpairnent of either digestion and/ orecrabmaroptsson. For
i nstance, patients suffering fromvariousg types of inflammatory bowel

di sease typically cannot tol erate whol e grotei n fornulae. As a result, 5
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that may beedeb¥droral itslk iy also require treatment. However, the known formulae
15 suffer from the problem that they do not adequately meet these patients metabolic
needs.

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.



patients suffering frominpaired gastro-intestinal tract function. In
addition, it has now suprisingly been found that this conposition is
capabl e wbhonesssg stored in a formthat is ready to use aRETHEG/EB18he] f
life of at | east nine nonths (and 35 norg likely in the region of a
conplete year) in its intact container. WO 01/78532 PCT/EPOL/ 03188 3
Accordingly, in a first aspect the present invention provides a conposition
for the treatnment of inpaired gastro-intestinal tract function which
conprises free anm no aci ds including about 9.0%to about 17.0% gl utamc
acid by weight of total am no acid conpositjon. In ,a second.as t the
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preferably substantially absent in an enbodi nent of the present invention.
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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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can be treated with heat during its preparation. 35 WO 01/ 78532

PCT/ EPOL/ 03188 4 Preferably arginine is present, but in contrast to known
f or mul aewid@/sexel of this anmino acid is not high. This paaviressishe
advantage that a low level of arginine i a diet pronotes plasna and
muscle glutam ne levels. A low level of arginine (eg about 3%total am no
acids by weight) conpared to known fornulae (eg about 5 11.1 %total am no
aci ds by weight) stimulates the endogenous production of gl utam ne.

Fur t her nor r Qi ne. . ' ar ' i LT ' be
et oxi 11 ea TIRR SIS AEURS i e art i ' BobiaSlid frdkh ﬁ%ﬁ@q%% leygh3k
cont ri but e amipoa¢ed isozetihigh ot hisipeotvidds thesadvemtagethat atbhoy laveleflrogiminatin of

t he conposi,td; ' | pinan aqj [Mely0 )N . ur.
Preferably ° (Hee?rﬁo Ogl mbé??a%g?a ﬁ%&gg%%ly%%lﬁwgg%} ?gsfei}?v cyst gf%@lﬂﬁ@;

| evel of RPbAY Ot amipg agideby. @fwghtbepemaf%? thknowa feamelap feg ghout

bi oavas | abiilli1% tefal axsineidedsi9f weightparaauldtes el @flogéhods producdes ofhe
advant age t att stt I ne ronot es .recoye % or. res| stance.to an acute

o P o S BT phging g eitaBint B BHE ToRtQRs R CEAR DTS
conpri ses dsphtoxifiedcnd extinetsd imucea. dBsis id enagyasunzgmingand aspaohiribwei d

pronotes r r resi to an acute inflammtory condition. 20

Pr ef er abl y‘%g?}ﬂrgﬂ 3 inlgeoﬁ’tsthgme S‘(:orrposi tion conprises |eucine. This

provi des the advantage that |eucine pronotes stinulation of nuscle protein

synt hgpi s. 8d GBI tobokitid dels' a0 g QORI i
Prﬁfegélglgaﬂ dmpB ﬁﬁ@}ﬁe Fieeo go i R%ﬂ?}%ﬁ atig ¥l lofStnino

t hreoni ne. Thj pr.ovi des t Y, ge Tt st he | ncreased’

r equi r ementaCidsrCOPPESIAGSHIPIE %re?%ragﬂn@l é@ﬁ?ﬁ’glmﬁlﬂq gfnetﬁﬁppmmmpn

lhypelrcalg a?%btr&iﬁ' §e§&:yﬁﬁéﬂ’(ﬁj&)ﬁAi}ﬁgl@ﬁe\}eMBfﬁ{Emlblﬁﬁﬂe optteygt@ihegontr%me@id &xgn a high
evel o i S "am no,aci. e .reduce, musgl e, pro n r own are

el e mas dnCrea e b L i RS Riore fe STRe iU | B Riiies 488

proline. Thidsaptage ithitcystdire prbmotes gecaviesy opresistarceptoami@se syfidrhamteryof

col | agen ar&gnaﬁf'orngby pr onot es

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.

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.



wound heal i ng. Preferably an enbodi nent of the conposition conprises
tryptophan. This 35 provides the advantage that tryptophan pronotes an

i ncr easeWs? 0151883%i n synt hesis. WO 01/ 78532 PCT/ EPOL/ 03188 PGI/ER0{08188bl y an
enbodi ment of the conposition conprises serine. This provides the
advantage that it nmeets the increased requirenent for this amno acid
during acute inflanmmation and hypercatabolismfor synthesis of
inflammatory proteins. 5 Preferably an enbodi ment of the conposition
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acyl -1der i vatnmesicld[hl s provides the advantage of inproving their
solubility (tyrosine, cysteine, 25 glutamne) or increasing their stability
to heat treatnent (cysteine and glutamne). Alternatively, cysteine may be
provi ded i Pre¢fesalilyram erhbodiment ef ther edmpaditipn camprisbe tiysimmnt of t he

conposi tion according to the present invention conprises one or nore of

the follow ng am no acids _in the follow ng anounts: 30 Ami_no aci ds_ Anount
(g/ 1 00g t os¢fezahly@ngmbiediment 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, cysteine,

25 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 following amino acids in the following amounts:
30

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

Ile 5.7-1.0
Leu 10.8-14.0
Lys 6.5-10.0

Met 2.4-3.2




Ile 5.7-7.

PCT/ EPO1/ 03188 6 Phe 3.2-7.2 Thr 5.0-12.0 Trp 1.7-2.2 Val
1.8-2.3 WO@/858-7.0 Pro 5.0-6.0 dy 1.9-3.2 Al a 1.5-5PCT/I3H/05188- 16. 0

Tyr 1.0-4.
Aromati cs

preferably the enbodi nent conprises all
anounts specified. 5 Preferably,

O Leu 10.8-14.0 Lys 6.5-10.0 Mt 2.4-3.2 WO 01/78532

0 Cys 2.3-10.0 Asp 4.0-15.0 gQu 9.0-17.0 Gn 0-17.0
4.2-11.2 Sul phur containing 4.7-13.2 BCAA 22.0-28.0 Mre
of the above amno acids in the

adm ni st en
adm ni st e
patients;
conposi ti g
25% of t hd
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His 1.8-2.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-3.2
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 4.7-13.2
BCAA 22.0-28.0

5

10

15

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

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
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
preferably about 65% to about 75% of the energy of the composition, most
preferably about 70% of the energy of the composition. Preferably, the

5.5-7.0 His

an enbodi nent of the conposition may be



preferably about 20% of the energy of the conposition. Preferably, an
enbodi nent of the conposition conprises a carbohydrate source which

provi des wabeutss30% t o about 75% of the energy of the conpasit/keniesmsgre 15
preferably about 65%to about 75% of the-energy of the conposition, nost
preferably about 70% of the energy of the conposition. Preferably, the WO
01/ 78532 PCT/ EP01/ 03188 7 carbohydrate source conprises about 85%to about
95% mal t odextrin, nore preferably about 90% nmal t odextrin. Preferably, the
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Preferably, an embodiment of the composition has a caloric density of at least
about 1.0 to about 1.4 kcal/ml.

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,
vitamins 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 nent of the nethod according to the

I nvention conprises the steps of blending the required free amno acids in
t he requwoad/essaunts. Preferably the nethod conprises thecatErso®fss m Xi ng
and pre-processing with oil and enulsifgers, honpgenising, adding salts,
standardi sing, adding the vitamn 35 premx, sterilising and packing. WO
01/ 78532 PCT/EP01/03188 8 Preferably the packing is carried out with a
sterile finished product under aseptic conditions into containers. The
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nutrition, g%s&{m

| evel s beyond normal requirenents. An enbodi ment of the conposition
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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 simply

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 maltodextrin 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.



absorption in patients. 30 An enbodi nent conprises free am no acids which
provi de approximately 20% of the total energy of the conposition. In an
enbodi nerwQ oi/hes3am no acids conprise 20% (5 g/ 100 kcal ) ofct/eeotasss
energy of the conposition. For adults ampd ol der children (10+ years old),
the free am no acid concentration is optimal 35 for the noderate tissue
repair needs of the targeted patient popul ations w thout inposing an undue
nitrogen burden on renal function. WO 01/ 78532 PCT/EPOL/ 03188 9 An

enbodi nent is based on free am no acids which provides the advantage of

maxi m sing tol erance and absorption. 5 A preferred enbodi nent conprises the
ani no aci d Aysmiademenhissbdsed oadvemamgenacidp sduck praidesthesadvantage of t i ng
am no aci d fekinkiSfio t8leFRhéOI®hbsdipHbAL hi one, and endogenous gl ut at hi one
needs are greater i'n patients wth® chronic inflammatory and infectious
conditions. The conposition preferably contains approximately 2.3g to

aﬁguélﬁ 0. t@&‘ﬁﬁeﬁmﬂ%nﬁ' tso tdlﬁ{enlt %lslﬁri’seﬁmmﬁ;oléﬁi@l@&%ind. nTHisﬁf ef erred | ooy
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mal t odoxt r e ShisiAnfater Bnd RIGEROROCHLAORT FRECORRORIREIR Iy | o
sol i ds or eomtaingapproxematsly 21 getd ahsiud 19d1g efecysiging per 40O dragiamince of

medi ury chaifidd. | Bl ¥ 6RFETES ertiolimeRt) the O81Ep6iIabA cohtdhy sFpiodeiRatelf-Blog The
i pid source Pr,ow des abqut 10% ofgghe 20" energy of the ‘conposition.” The
lipid profi9ysteine pesl QgHee anppaackiSsent i al fatty aci d needs (onega-3 and
onega-6) while also keeping the nediumchain triglyceride (MCT) content
high and l.ong-chain tri cerjde {LCT) content,|ow ¢ red.with priar
formil as. 28 B anapapig Ak ES bR atras PuERRRidss Bloif AP 2 FhtesnprBbof | o
30% by wei ghe copbsitionn A nuneerofedirisohyadates ntay bdesdd. pBy veguoLexampleydes
about; 25% [y carbohydrates can be chosen from maltodextrin, corn starch, sucrose, lactose,

glucose, fructose, corn syrup solids or a mixture thereof.

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, corn oil, soy lecithin, residual milk fat, soybean oil or a
mixture 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 is



wei ght from MCTs. MCTs provide the advantage that they are easily absorbed
and netabolised in a netabolically stressed patient. The use of MCTs
reduces wde/rsssek of nutrient mal absorption. In a preferreadepadsizgnt, the

nmedi um chain 30 triglyceride source is fygctionated coconut oil. The
remai nder of the lipid source is a mxture of LCTs. A suitable source of
LCTs is canola oil, corn oil, soy lecithin, residual mlk fat, soybean oil

or a mxture thereof. The lipid profiles containing such LCTs are desi gned
to have a 3 ns I ated. f i -6.(n-6). . - -
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the conposition includes an onega-6 to onega-3 ratio of about 7:1. 5 An
?EbOd' sent Aﬁ%ﬁbo’iﬁ?ledﬁt ORI 5 ks §%ﬁeéﬁlhﬁﬁ8f \Fltka?ﬁ!ﬁn' aiﬂtmﬁﬁﬂérapf)gfﬁlhe -MN%H(R%YFr ,

e conposi tion includes hi r. | evel s, of. key.vitam ng an erals
desi gned : e COBBERIRL MEiiehs” P IS SCKEY Jithm and SpOeras apigyedhe
_corrpgm E [ ?nsum?rtl xram!buﬁeanyletrt%sedqraaenfs. tSpecifdallgythegcotnpasition mm;\i} [n ner a!AS
in abou ow ng a S ) edi. r r itamn
(1U) 3300 k‘%sluﬁc%}eo%lﬂ8“{r§§§helf°%}.%§%ﬁ$%ﬁﬁqﬁ{ﬁn‘%ﬁ“@@ﬁo g‘n?ﬂnd"t t%r U 30
Vitanmin K1 follgwisg ambéumdsvin C (ng) 340 Vitamin B 1 (ng) 2.0 Vitanmin B2
(my) o4 N acin (ng) 28 Vitamin B6 (ng) 4.0

Ingredient Amount per litre
Vitamin A (IU) 3300
Beta-Carotene (mg) 1
Vitamin D (IU) 400
Vitamin E (IU) 30
Vitamin K1 (ug) 50
Vitamin C (mg) 340
Vitamin B1 (mg) 20
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
Carnitine (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




Folic Acid (ug) 540 Pantothenic Acid (nmg) 14 Vitamn B 12 (ug) 8.0
Biotin (ug) 400 Choline (ng) 450 Taurine (ng) 100 Carnitine (ng) 100
Sodi um ( W) 0138832 Pot assi um (ng) 1500 Chloride (ng) 1000 RSGI/ERAIMS188y) 800
Phosphorus (ng) 700 Magnesium (ng) 297 jjvanganese (ug) 2700 Iron (ng) 18
WO 01/78532 PCTI EPO1/03188 11 1odine(ug) 150 Copper (ng) 2.0 Zinc (ng)
24 Sel enium (ug) 50 Chromum (ug) 40 Ml ybdenum (ug) 120 A preferred
enbodi ment conprises all of the above vitamns and mnerals in the
specified qﬂaﬂ {@ 5> Preferably, zinggis provided in the conposiltion
because it has advant age that |[if conpensates for zinc | ossg¢s and
provides i Keappgs éag)i nc for tissue|”dpair in a patient having ilncreased
heal i ng r egij& pts. The conpositifeg includes vitanm n C which provides the
advant age 41 0 accel erates he %I ing and granul ation in patijents with
BE ﬁ“@l\‘

severe hed Jements. I n ap-8nbodi ment, 340 ng vitamn €Cis
provi ded rﬂhra,ﬁﬁ@mlqugl) Vitamn C |40
Molybdenum (ug) 120

A preferred embodiment comprises all of the above vitamins and minerals in the
specified amounts.

5 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 composition 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 selentum compared to

15 known formulae. Selenium deficiencies may develop in patients having elevated
healing requirements. 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.
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An embodiment 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 function. 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



1000 kcal . An enbodi nent may include decreased anmbunts of magnesi um
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refl ux. our se e appreciated that a variety of conpositions
are possi bI e. An exanple of a conposition has a caloric density of about

1.5 kecal /i Th@leﬁuuo%hm%ﬁwd&ahfaﬂcoh@oaﬁﬁrk%bém i rehd RoWuké . fdrnedteral

preferred enbodi.nent, be one unit 0 (can or container) of product. This
enmbodi ment BFMUHE E%‘PH)OSl tion descrl bed is ready to use for enteral
adm nistration. 15 The foll owi ng exanples are given by way of illustration

only ggd inrjQ fvc\)'?l%wing 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 kcal) | 20

Carbohydrate (%/kcal) 70

Fat (%kcal) 10

Flavour unflavoured

Minerals and vitamins As required

Amino acids (all shown as
g/100g total amino acids)

Ile 6.5
Leu 13.0
Lys 7.0

Met 3.0




shoul d be construed as |limting the subject matter of the present

application.

Exanple 1: Nutritional
unf | avouggsloig@gposition in liquid formwas prepared for tulE/Ero1/o9rssl

Conposi tion.

20 A ready to use
use.

The conposition conprised the constituenf4s i ndi cat ed bel ow. Product Ready

to use conposition having

free am no acids Energy Density (kcal/m) 1.0

Protein Equival ent (% of kcal) 20 Carbohydrate (% kcal) 70 Fat (%cal) 10
Fl avour unflavoured Mnerals and vitamns As required Am no acids (all

shown as
01/ 78532
Arg 6.0

¢/ f00g totat—amno aci as) I g 6.5 Leu 1370 Ltys 7.0 et 3.0 WO
PCHFEPOL/ 03188 14 Phe 7.(7'($hr 7.0 Trp 2.0 Val 6.5 |Hs 2.0
Pf5.0 dy 2.0 Ala 3.0|7%t 5.0 Tyr 1.5

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 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 kcal) |20

Carbohydrate (%o/kcal) 70

Fat (%kcal) 10

Flavour unflavoured

Minerals and vitamins

As required

Amino acids (all shown as
g/100g total amino acids)

Ile

Leu

Lys

Met

Phe

6.5
13.0
7.0
24
4.9




Cys 2.5 Asp 4.0 du 17.0 dn 0 Exanple 2: Nutritional Conposition. A
ready to use unfl avoured conposition in liquid formwas prepared for tube
or 5 orwowmsmss32The conposition conprised the constituent $OIEROYE388 bel ow.
Product Ready to use conposition having (§ree am no acids Energy Density
(kcal/m) 1.0 Protein Equivalent (% of kcal) 20 Carbohydrate (% kcal) 70
Fat (%cal) 10 Flavour unflavoured Mnerals and vitam ns As required

Am no acids (all shown as g/100g total amno acids) Ile 6.5 Leu 13.0 Lys

7.0 I\/!Bt J. Phe 4.9 WD 01/ /8532 gTd EP01/03188 15 Thr 7.0 Trp 2.0 Val

6.5 His 2. Arg 3.0 Pro 5.0 dy 2.0
Trp
Val 6.5
His 2.0
Arg 3.0
Pro 5.0
Gly 2.0
Ala 1.5
Set 6.0
Tyr 1.0
Cys 3.0
Asp 10.9
Glu 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.



Ala 1.5 Set 6.0 Tyr 1.0 Cys 3.0 Asp 10.9 Gu 17.0 dn 0 It should be
under st ood that various changes and nodifications to the presently

pr ef er r edoembgssz nent s descri bed herein will be apparent t&CTAFIEOHRS| | ed in
the 5 art. Such changes and nodificati o can be nade w t hout departing
fromthe spirit and scope of the present invention and w thout di m nishing
its attendant advantages. It is therefore intended that such changes and
nodi fications be covered by the appended clains. WO 01/ 78532

PCT/ EPOL/ 088ms16 Cains 1. A conposition for the treatnment of inpaired
gastro-intesti naI tract function which conprises free am no acids
including about 9.0%to about 17.0%5 glutamc acid by weight of total

am no aci d 1coppQsihpbsition Zor theGfsHRRRhi bpﬁn?&%ﬁ A tED-Irestinal Badt fundtiady to

Eiﬁpﬁif{”.Eﬁrawiéqmvw%%ﬁééﬁrs?gmrﬁﬁ%‘%m%saa s g apti 12 0%

conposi ti on aghmamicgeit byawyight eﬁ&dammﬁicaadrdwbnqimsﬂmmrl ses a low | evel

of arginine 15 5. A conposition according to any preceding clai mwhich
conprises cysteine. 6. A conposition according to any preceding claim

whi ch conpri sAscampesition aceariding oclaim A iwowpdy fa nemf m&rmsngnmom}ng
precedi ng cl ajny eﬁ SONRALSRS | eucine. 8. A conposition according to any
preceding clarm conprises threonine. 9. A conposition according to
any preceding clai m vvh| ch conprises proline. 25

10 3. A composition according to claim 1 or 2 having no added glutamine.

4. A composition according to any preceding claim which comprises a low level
of arginine

15 5. A composition according to any preceding claim which comprises cysteine.

6. A composition according to any preceding claim which comprises aspartic
acid.

20 7. A composition according to any preceding claim which comprises leucine.
8. A composition according to any preceding claim which comprises threonine.

9. A composition according to any preceding claim which comprises proline.

25
10. A composition according to any preceding claim which comprises tryptophan.
11. A composition according to any preceding claim which comprises serine.
30 12. A composition according to any preceding claim which comprises cysteine.
13. A composition according to any preceding claim which comprises a high
level of amino acids comprising sulphur selected from the group which
consists of methionine and cysteine.
35

14. A composition according to any preceding claim which comprises lysine.



10. A conposition according to any precedi ng clai mwhich conprises
tryptophan. 11. A conposition according to any preceding clai mwhich
conpri seweernisse 30 12. A conposition according to any prECEBPOIg3CE8ai m
whi ch conprises cysteine. 13. A conposition according to any preceding

cl ai mwhich conprises a high |evel of amno acids conprising sul phur

sel ected fromthe group which consists of nethionine and cysteine. 35 14.
A conposition according to any precedi ng claimwhich conprises |ysine. WO
01/ 78532 PCT/ EPOL/ 03188 17 15. A conposition according to any preceding
cl aimwhich conprises branched amno acids. 5 16. A conposition according
to any precEdiAngompasiniontaccordingps aay prevedingy claimvehioh coheprises|brancetgzdan no
acids in the fag_h%gé@@g anounts: Am no acids Amount (g/ 1 OOg total am no
acids) |Ile 577-7: eu 10.8-14.0 Lys 6.5-10.0 Met 2.4-3.2 Phe 3.2-7.2
Thr 5.0-12.0 Trp 1.7-2.2 Val 5.5-7.0 Hs 1.8-2.3 Arg 2.3-7.0 Pro

5.0-6.9 Gk SompésitibhAcdordting fo anf prevelinkeldim WHich cBatbrises 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 2.4-3.2
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
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

17. A composition according to any preceding claim which comprises all of the
10 above amino acids in the amounts specified.



Cys 2.3-10.0 Asp 4.0-15.0 Gdu 9.0-17.0 Gn 0-17.0 Aromatics 4.2-11.2

Sul phur containing 4.7-13.2 BCAA 22.0-28.0 17. A conposition according to
any precwdingssskai m which conprises all of the 10 above E&TAFOHBIEE in the
amounts specified. WO 01/78532 PCTI EPO 483188 18 18. A nethod of producing
t he conposition according to any preceding claim which conprises the steps
of blending the required anounts of free am no acids including about 9.0%
to about 17.0% glutam c acid by weight of total 5 am no acid conposition

with a carrier diluent or excipient. 19. Use of a composition according to

any one of clainms 1 to 17 in the manufacture of a nedi carregt or, .
nutriti onall8chmetbpdiof preducingshe campagifon gFcorgma, hany Rreseding ehaiad

gastr o{ i nt es;\}vﬂﬁh dohﬁyﬁsefstﬂtaskie@g -ofﬂe?gm?g ?qeff%hﬁ'i@?'d @fx%ddrﬂﬁahﬂmte aMino
revention of ippaifed gastro-ipjestinal trac unct i i.ch conpri ses
gdm’ ni st eri ng® ’@Ph@g’t‘g 950‘%%9% t%?b%tégr%ﬁﬁ?ﬁaﬂﬁc aﬁlfﬁg}’(ﬂ' ‘Hgﬂﬁ ‘BP{-{’R one of

claims 1 to Jafmind%cid composition with a carrier diluent or excipient.

19. Use of a composition according to any one of claims 1 to 17 in the
manufacture of a medicament or nutritional composition for the treatment or

prevention of impaired gastro-intestinal tract function.

10
20. A method of treatment or prevention of impaired gastro-intestinal tract
function which comprises administering an effective amount of a composition

according to any one of claims 1 to 17.

15



