US 20040096478A1

a2 Patent Application Publication (o) Pub. No.: US 2004/0096478 A1l

a9 United States

Whippie et al.

43) Pub. Date: May 20, 2004

(54) COMPOSITION COMPRISING FREE AMINO
ACIDS

(76) Inventors: Constance Whippie, New Milford, CT
(US); Olivier Ballevre, Lausanne (CH);
Julio Boza, La Conversion-Lutry (CH);
Paul-Andre Finot, St Legier (CH)

Correspondence Address:

BELL, BOYD & LLOYD LLC

P. O. BOX 1135

CHICAGO, IL 60690-1135 (US)
(21) Appl. No.: 10/240,025
(22) PCT Filed: Mar. 21, 2001
(86) PCT No.: PCT/EP01/03188
(30) Foreign Application Priority Data

Apr. 12, 2000 (GB) ovvvvereecerecrerrerrereecreeenne 0009056.3

Publication Classification

1) Int.CL7 oo 5; AGIK 31/401;
51) Int. CL’ A61K 31/40
A61K 31/198
(52) US.CL oo 424/439; 514/561; 514/419;
514/423
(7) ABSTRACT

A composition is described that can be used in prevention or
treatment of patients having impaired gastro-intestinal tract
function. The composition comprises free amino acids
including about 9.0% to about 17.0% glutamic acid. A
method of production of the composition; use of the com-
position in the manufacture of a medicament; and a method
of treatment of impaired gastro-intestinal tract function are
described.
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COMPOSITION COMPRISING FREE AMINO
ACIDS

[0001] The present invention relates to a composition
comprising free amino acids, a method of production of the
composition, use of the composition in the manufacture of
a medicament for the prevention or treatment of impaired
gastro-intestinal tract function, and a method of treatment of
impaired gastro-intestinal tract function which comprises
administering an effective amount of the composition.

[0002] Within the context of this specification the word
“comprises” is taken to mean “includes, among other
things™. It is not intended to be construed as “consists of
only”. DNAbases and amino acids are represented herein by
their standard one or three letter abbreviations as defined by
the JUPAC-IUB Biochemical Nomenclature Commission.
GI is used as an abbreviation for gastro-intestinal.

[0003] 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, malnu-
trition, chronic illness or those suffering from prolonged
periods of reduced oral intake.

[0004] 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, provide nitrogen and energy in adequate amounts to
support healing, meet metabolic demands characterised by
the degree of stress, and support immune function.

[0005] A traditional form of nutritional support has
involved enterally administering whole protein liquid for-
mula to a patient to remedy protein deficiency. However,
some patients requiring nutritional support have a compro-
mised 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.

[0006] Tt is known that many diseases and/or their conse-
quences can give rise to malabsorption of dietary nutrients
by impairment of either digestion and/or absorption. For
instance, patients suffering from various types of inflamma-
tory bowel disease typically cannot tolerate whole protein
formulae. As a result, enteral formulae have been developed
to treat such compromised patients such as those disclosed
in U.S. Pat. No. 5,438,042, U.S. Pat. No. 5,504,072 or U.S.
Pat. No. 5,719,133 (all in the name of Schmidl et al).

[0007] As well as patients suffering from inflammatory
bowel disease, patients suffering from other conditions may
be treated with enteral formulae. They include, for example,
total parenteral nutrition patients receiving early transitional
formulae, acutely ill, and catabolic patients. Patients suffer-
ing from surgery, trauma, burns, malnutrition, chronic ill-
ness or those suffering from prolonged periods of reduced
oral intake may also require treatment. However, the known
formulae suffer from the problem that they do not adequately
meet these patients metabolic needs.

[0008] 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
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either they can not be stored in a form that is ready to use
or that after a short period the known formulac must be
disposed of because they have reached the end of their shelf
life. Of course, this is not an efficient use of resources.

[0009] Therefore, a need exists for an enteral or oral
nutritional composition that meets 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.

[0010] The present invention addresses the problems set
out above.

[0011] Remarkably, a composition has now been found
that may be administered to patients suffering from impaired
gastrointestinal tract function. In addition, it has now supris-
ingly 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 more likely in the region of a
complete year) in its intact container.

[0012] Accordingly, in a first aspect the present invention
provides a composition for the treatment of impaired gas-
trointestinal tract function which comprises free amino acids
including about 9.0% to about 17.0% glutamic acid by
weight of total amino acid composition.

[0013] In a second aspect the invention provides a method
of producing the composition which comprises the steps of
blending free amino acids including about 9.0% to about
17.0% glutamic acid by weight of total amino acid compo-
sition with a carrier diluent or excipient.

[0014] In a third aspect the invention provides use of the
composition in the manufacture of a medicament for the
treatment of impaired gastro-intestinal tract function.

[0015] Ina forth aspect the invention provides a method of
treatment of impaired gastro-intestinal tract function which
comprises administering an effective amount of the compo-
sition.

[0016] Advantageously, an embodiment of a composition
according to the invention is 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.

[0017] Advantageously, an embodiment of a composition
according to the invention corresponds closely with the
amino acid requirement and body protein distribution of a
human or companion animal.

[0018] Preferably an embodiment of the composition is in
ready to use form for use in providing oral or enteral
nutrition.

[0019] 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 embodi-
ment of the composition can be treated with heat during its
preparation.

[0020] Preferably arginine is present, but in contrast to
known formulae the level of this amino acid is not high. This
provides the advantage that a low level of arginine in a diet
promotes plasma and muscle glutamine levels. A low level
of arginine (eg about 3% total amino acids by weight)
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compared to known formulae (eg about 11.1% total amino
acids by weight) stimulates the endogenous production of
glutamine. Furthermore, arginine and glutamine are rich in
nitrogen which must be detoxified and excreted in urea. This
is energy consuming and can contribute to overloading of
the kidneys.

[0021] Preferably an embodiment of the composition
comprises a high level of amino acids comprising sulphur.
Preferably an embodiment of the composition comprises
cysteine. A high level of methionine or cysteine contributes
to an increase in the bioavailability of cysteine for its
specific roles. This provides the advantage that cysteine
promotes recovery or resistance to an acute inflammatory
condition.

[0022] 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.

[0023] 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 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.

[0024] Preferably an embodiment of the composition
comprises proline. This provides the advantage that proline
promotes synthesis of collagen and thereby promotes wound
healing.

[0025] Preferably an embodiment of the composition
comprises tryptophan. This provides the advantage that
tryptophan promotes an increase of protein synthesis.

[0026] Preferably an embodiment of the composition
comprises serine. This provides the advantage that it meets
the increased requirement for this amino acid during acute
inflammation and hypercatabolism for synthesis of inflam-
matory proteins.

[0027] Preferably an embodiment of the composition
comprises cysteine. This provides the advantages that it is a
direct precursor of glutathione which is a scavenger of the
free radicals produced during acute inflammation, sepsis,
hypercatabolism, ischemia, etc. In addition, it promotes an
increase in the redox potential of the body and promotes
synthesis of inflammatory proteins which are rich in this
amino acid.

[0028] Preferably an embodiment of the composition
comprises lysine.

[0029] Preferably an embodiment of the composition
comprises branched amino acids. This provides the advan-
tage that it they are required for maintenance of muscle mass
and increased glutamine status.

[0030] Advantageously, the overall amino acid profile of
an embodiment of a composition according to the invention
is suitable for nutrition of an intensive care patient.

[0031] 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
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advantage of improving their solubility (tyrosine, cysteine,
glutamine) or increasing their stability to heat treatment
(cysteine and glutamine). Alternatively, cysteine may be
provided in the form of cystine.

[0032] Preferably, an embodiment of the composition
according to the present invention comprises one or more of
the following amino acids in the following amounts:

Amount

Amino acids (g/100 g total amino acids)

Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 24-32
Phe 3.2-72
Thr 5.0-12.0
Tip 1.72.2
Val 5.5-7.0
His 1.82.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-32
Ala 1551
Ser 5.0-16.0
Tyr 1.04.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gln 0-17.0
Aromatics 4.2-11.2
Sulphur containing 4.7-13.2
BCAA 22.0-28.0

[0033] More preferably the embodiment comprises all of
the above amino acids in the amounts specified.

[0034] 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 ani-
mal.

[0035] Preferably, an embodiment of the composition
comprises free amino acids which provide about 15% to
about 25% of the energy of the composition, more prefer-
ably about 20% of the energy of the composition.

[0036] 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 carbohydrate source comprises
about 85% to about 95% maltodextrin, more preferably
about 90% maltodextrin. Preferably, the carbohydrate
source comprises about 5% to about 15%, more preferably
about 10% low protein starch. Preferably, the low protein
starch is low protein corn or potato starch.

[0037] Preferably, an embodiment of the composition
comprises a lipid source which provides about 5% to about
40% of the energy of the composition, more preferably
about 5% to about 15% energy of the composition, most
preferably about 10% energy of the composition. Preferably
the lipid source includes a mixture of medium and long
chain triglycerides. Preferably the mixture comprises about
70% to about 80% long chain triglycerides, more preferably
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about 75%. Preferably the mixture comprises about 20% to
about 30% medium chain triglycerides (MCT), more pref-
erably about 25%. Preferably the mixture includes soybean
oil and/or MCT.

[0038] Preferably, an embodiment of the composition has
a caloric density of at least about 1.0 to about 1.4 kcal/ml.

[0039] Preferably, an embodiment of the composition has
a maximum osmolarity (mOsm/kg water) of about 600 to
about 900, more preferably about 650 to about 800, most
preferably about 750 mOsm.

[0040] Preferably, an embodiment of the composition
comprises vitamins and minerals.

[0041] Preferably, an embodiment of the composition is in
ready-to-use form, is nutritionally complete, and contains
free amino acids, carbohydrates, lipids, vitamins and min-
erals in proportions suitable for older children (10+ years)
and adults.

[0042] Preferably, an embodiment of the method accord-
ing to the invention comprises the steps of blending the
required free amino acids in the required amounts.

[0043] Preferably the method comprises the steps of mix-
ing and pre-processing with oil and emulsifiers, homoge-
nising, adding salts, standardising, adding the vitamin pre-
mix, sterilising and packing.

[0044] 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 and sealed in a sterile steam
environment.

[0045] Additional features and advantages of the present
invention are described in, and will be apparent from, the
description of the presently preferred embodiments which
are set out below.

[0046] Nutritional support of hospitalised as well as non-
hospitalised patients requires prevention, recognition and
treatment of nutritional depletion that may occur with ill-
ness. The goals of nutritional support include stabilising
metabolic state, maintaining body mass, and/or facilitating
growth in the presence of disease and gastrointestinal dys-
function.

[0047] Certain disease states exist that alter intake, absorp-
tion or metabolism. For example, certain health conditions
can impair the nutrient absorption and/or reduced gas-
trointestinal tolerance for diets which are based on whole
proteins. These conditions include patients suffering specifi-
cally from a compromised gut function as well as patients,
due to the severity of their condition, who are simply unable
to tolerate whole protein diets.

[0048] 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 levels beyond normal requirements.

[0049] An embodiment of the composition preferably
comprises medium chain triglycerides and maltodextrin
which provide the advantage of enhancing absorption in
patients.
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[0050] 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 keal) of the total energy of the composition.
For adults and older children (10+ years old), the free amino
acid concentration is optimal for the moderate tissue repair
needs of the targeted patient populations without imposing
an undue nitrogen burden on renal function.

[0051] Anembodiment is based on free amino acids which
provides the advantage of maximising tolerance and absorp-
tion.

[0052] A preferred embodiment comprises the amino acid
cysteine. This is advantageous because cysteine is a limiting
amino acid for the formation of glutathione, and endogenous
glutathione needs are greater in patients with chronic inflam-
matory and infectious conditions. The composition prefer-
ably contains approximately 2.3 g to about 10.0 g of cysteine
per 100 g free amino acids. In a preferred embodiment, the
composition contains approximately 3.0 g cysteine per 100
g free amino acids.

[0053] In an embodiment, the carbohydrate source pro-
vides about 70% of the energy of the composition. A number
of carbohydrates may be used. By way of example, the
carbohydrates can be chosen from maltodextrin, corn starch,
sucrose, lactose, glucose, fructose, corn syrup solids or a
mixture thereof.

[0054] 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 energy
of the composition.

[0055] 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. Preferably, the lipid source comprises approxi-
mately 20% to 30% by weight MCTs. In a preferred embodi-
ment, 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 triglyceride source is fractionated coconut oil.

[0056] 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 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 designed to reduce the
immune suppression associated with high omega-6 fatty
acid concentration and provide adequate essential fatty acid.
In an embodiment, the composition includes an omega-6 to
omega-3 ratio of about 7:1.

[0057] An embodiment comprises a specialised vitamin
and mineral profile. Moreover, the composition includes
higher levels of key vitamins and minerals designed to
support metabolically stressed patients. Specifically, the
composition may include one or more of the following
vitamins and minerals in about the following amounts.
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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 Bl (mg) 2.0
Vitamin B2 (mg) 2.4
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
Todine (ug) 150
Copper (mg) 2.0
Zinc (mg) 24
Selenium (ug) 50
Chromium (ug) 40
Molybdenum (ug) 120

[0058] A preferred embodiment comprises all of the above
vitamins and minerals in the specified amounts.

[0059] 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.

[0060] The composition includes vitamin C which pro-
vides the advantage that it accelerates healing and granula-
tion 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 sur-

gery.

[0061] The composition may include increased amounts
of selenium compared to known formulae. Selenium defi-
ciencies may develop in patients having elevated healing
requirements. At least about 60 to about 90 ug of selenium
may be provided in 1000 kcal of composition. In a preferred
embodiment, approximately 50 ug of selenium per 1000
calories is provided.

[0062] Many of the commercially available enteral for-
mulas 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 of diet
(Bowen et al, “Hypocarotenemia in Patients Fed Enterally
with Commercial Liquid Diets,”Journal of Parenteral and
Enteral Nutrition, 12(5): 4449 (1988)). Those on enteral
formulas for more than three weeks have negligible con-
centrations of any common serum carotenoids.
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[0063] To meet these requirements, the composition may
include a source of f-carotene. -Carotene is added to the
composition to normalise beta-carotene serum plasma levels
and to avoid beta-carotene deficiency in long term tube-fed
patients. f-Carotene also meets a portion of the required
Vitamin A, thereby meeting micro-nutrient requirements in
a small caloric volume. Moreover, §-carotene is an impor-
tant nutrient with anti-oxidant properties. In a preferred
embodiment, the composition includes approximately 1.0
mg of P-carotene per 1000 kcal of the composition. This
amount prevents deficiencies and provides for possible
increased requirements in the healing patient. Moreover, the
[p-carotene and vitamin A levels allow plasma concentrations
of retinol to be increased to near normal optimal levels of
500 mceg per litre.

[0064] The composition may include L-carnitine and tau-
rine to support the increased requirements of the acutely ill,
catabolic patient. In preferred embodiments, both taurine
and L-carnitine are present in an amount of approximately
100 mg per 1000 kcal.

[0065] Anembodiment may include decreased amounts of
magnesium. Magnesium has been associated with diarrhoea.
In a preferred embodiment, magnesium is present in an
amount of approximately 297 mg per 1000 kcal.

[0066] A preferred embodiment of the composition can
provide the total nutritional requirements of the metaboli-
cally stressed patient or can act as a supplement. The
composition can be tube-fed to a patient, or fed by having
the patient drink 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 reconstitu-
tion or mixing prior to use.

[0067] A preferred embodiment of the composition has a
caloric density of about 1.0 kcal/ml.

[0068] 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 be utilised to provide nutrition to critically
ill patients transitioning from total parenteral nutrition
therapy and acutely ill, catabolic patients. Moreover, the
composition can be utilised to provide nutrition to patients
suffering from the following conditions and/or diseases;
Crohn’s disease; cystic fibrosis; HIV/AIDS; cancer; patients
of post-surgery with cardiac/renal complications requiring
fluid control; intractable diarrhoea; short bowel syndrome;
cerebral palsy; and gastric reflux.

[0069] Of course, it will be appreciated that a variety of
compositions are possible. An example of a composition has
a caloric density of about 1.5 kcal/ml. This is equivalent to
375 kcal/250 ml which will, in a preferred embodiment, be
one unit (can or container) of product.

[0070] This embodiment of the composition described is
ready to use for enteral administration.

[0071] 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.
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EXAMPLE 1

Nutritional Composition
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-continued

Ready to use composition having

[0072] A ready to use unflavoured composition in liquid Product free amino acids
form was prepared for tube or oral use. The composition
. . . 4 . Ala 1.5
comprised the constituents indicated below: Set 50
Tyr 1.0
Cys 3.0
Asp 10.9
Ready to use composition having Glu 17.0
Product free amino acids Gln 0
Energy Density (kcal/ml) 1.0
Protein Equivalent (% of kcal 20 .
C;C’r;gﬁyd?zg ?,;Or/lkc(af)o cal) 70 [0074] 1t should be understood that various changes and
Fat (% kcal) 10 modifications to the presently preferred embodiments
Flavour unflavoured described herein will be apparent to those skilled in the art.

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

As required

Ile 6.5
Leu 13.0
Lys 7.0
Met 3.0
Phe 7.0
Thr 7.0
Tip 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

[0073] A ready to use unflavoured composition in liquid
form was prepared for tube or oral use. The composition
comprised the constituents indicated below:

Ready to use composition having

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

As required

Ile 6.5
Leu 13.0
Lys 7.0
Met 2.4
Phe 4.9
Thr 7.0
Tip 2.0
Val 6.5
His 2.0
Arg 3.0
Pro 5.0

Gly 2.0

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.

7. The method according to claim 1, wherein the compo-
sition comprises aspartic acid.

8. The method according to claim 1, wherein the compo-
sition comprises leucine.

9. The method according to claim 1, wherein the compo-
sition comprises threonine.

10. The method according to claim 1, wherein the com-
position comprises proline.

11. The method according to claim 1, wherein the com-
position comprises tryptophan.

12. The method according to claim 1, wherein the com-
position comprises serine.

13. The method of claim 1, wherein the composition
comprises lysine.

14. The method of claim 1, wherein the composition
comprises branched amino acids.

15. The method of claim 1, wherein the composition
comprises at least one amino acid in the following amounts
selected from the group consisting of:

Amount
Amino Acids (g/100 g total amino acids)
Ile 5.7-1.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 24-32
Phe 32-2
Thr 5.0-12.0
Tip 1.72.2
Val 5.5-7.0
His 1.82.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 19-32
Ala 15-5.1
Ser 5.0-16.0
Tyr 1.04.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gln 0-17.0
Aromatics 4.2-112
Sulphur containing 4.7-13.2
BCAA 22.0-28.0
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16. The method of claim 1, wherein the composition
comprises:

Amount
Amino Acids (g/100 g total amino acids)
Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 2.4-32
Phe 3.2-2
Thr 5.0-12.0
Trp 1.7-2.2
Val 5.5-7.0
His 1.8-2.3
Arg 2.3-70
Pro 5.0-6.0
Gly 1.9-32
Ala 1.5-51
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 4.2-112
Sulphur containing 4.7-13.2
BCAA 22.0-28.0

17. A method of preventing impaired gastro-intestinal
tract function in an individual at risk of same comprising the
steps of administering a therapeutically effective amount of
a composition which comprises free amino acids about 9.0%
to about 17.0% glutamic acid by weight of total amino acid
composition.

Please add newly-submitted claims 18-36 as follows:

18. The method according to claim 17, wherein the
composition comprises cystein in an amount of from
approximately 2.3 to about 10 g and methionine in an
amount of from approximately 2.4 to about 3.2 g/100 g total
amino acids.

19. The method according to claim 17, wherein the
impaired gastro-intestinal function is due to Crohn’s disease,
cystic fibrosis, HIV/AIDS, cancer, post surgery complica-
tions, intractable diarrhoea, short bowel syndrome, cerebral
palsy or gastric reflux.

20. The method according to claim 17, wherein the
composition is in a ready to use form.

21. The method according to claim 17, wherein the
composition has no added glutamine.

22. The method according to claim 17, wherein the
composition comprises a low level of arginine.

23. The method according to claim 17, wherein the
composition comprises aspartic acid.

24. The method according to claim 17 wherein the com-
position comprises leucine.

25. The method according to claim 17, wherein the
composition comprises threonine.

26. The method according to claim 17, wherein the
composition comprises proline.

27. The method according to claim 17, wherein the
composition comprises tryptophan.

28. The method according to claim 17, wherein the
composition comprises serine.

29. The method of claim 17, wherein the composition
comprises lysine.

30. The method of claim 17, wherein the composition
comprises branched amino acids.

May 20, 2004

31. The method of claim 17, wherein the composition
comprises at least one amino acid in the following amounts
selected from the group consisting of:

Amount

Amino Acids (g/100 g total amino acids)

Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 24-32
Phe 3.2-2
Thr 5.0-12.0
Tip 1.72.2
Val 5.5-7.0
His 1.82.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-32
Ala 1551
Ser 5.0-16.0
Tyr 1.04.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gln 0-17.0
Aromatics 4.2-11.2
Sulphur containing 4.7-13.2
BCAA 22.0-28.0

32. The method of claim 17, wherein the composition
comprises:

Amount

Amino Acids (g/100 g total amino acids)

Ile 5.7-7.0
Leu 10.8-14.0
Lys 6.5-10.0
Met 24-32
Phe 3.2-2
Thr 5.0-12.0
Tip 1.72.2
Val 5.5-7.0
His 1.82.3
Arg 2.3-7.0
Pro 5.0-6.0
Gly 1.9-32
Ala 1551
Ser 5.0-16.0
Tyr 1.04.0
Cys 2.3-10.0
Asp 4.0-15.0
Glu 9.0-17.0
Gln 0-17.0
Aromatics 4.2-11.2
Sulphur containing 4.7-13.2
BCAA 22.0-28.0

33. The method according to claim 1, wherein the com-
position comprises cystein in an amount of from approxi-
mately 2.3 to about 10 g.

34. The method according to claim 1, wherein the com-
position comprises methionine in an amount of from
approximately 2.4 to about 3.2 g/100 g total amino acids.

35. The method according to claim 17, wherein the
composition comprises cystein in an amount of from
approximately 2.3 to about 10 g.

36. The method according to claim 17, wherein the
composition comprises methionine in an amount of from
approximately 2.4 to about 3.2 g/100 g total amino acids.
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