1 NON-ESSENTIAL AMINO ACIDS CONTAINING PHARMACEUTICAL
COMPOSITION AND USES THEREOF [0001] The present invention relates
to non-essential amino acids 5 containing pharmaceutical composition, to a
method of preparing the pharmaceutical composition as well as to various
medical and therapeutic uses of this composition. In particular, the invention

relates to MQINEHRENTiSL AMINCLAGIIHEO hEAIMNGRPEARMACEHZICAL

nutrition, for example, fochRAENMON ANDY PSESTPHBEDHe. 10 [0002]
Amino acids containing compositions are widely applied for parental

nutrition, see for example US Patent 6,337,094 which discloses aqueous
solution cope@eidrhe meresenhaniiverawids ivkltedingoal hessestitamiamincidacids
nd qther amino gcid ch.as orpithine or taurjne. Other.examples of _ .
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cids and t re used for parenteral nutrition are commercially availabl
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L-tryptophan, and L-threonine. Aminofusin(r) additionally comprises the
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cysteine, alanine, proline, glycine, proline and arginine, all in their L-form.
Finalﬁ}“table for improving muscle performance and the treatment of heart failure.

[0003] For examples of compositions that contain amino acids and that

20 are used for parenteral nutrition are commercially available solutions such as
Aminofusin®, Intrafusin®, Pan Amin®, Amiparin® and Aminovel®. All of these
solution can the essential amino acids L-lysine, L-valine, L-leucine, L-isoleucine,
L-methonine, L-phenylalanine, L-tryptophan, and L-threonine. Aminofusin®
additionally comprises the non-essential amino acids alanine, glutamate, glycine,

25 proline and arginine as well as L-malic acid (all in their L-form). Intrafusin®
additionally comprises the non-essential amino acids alanine, aspartate,
glutamate, glycine, proline, arginine, cysteine, tyrosine and serine (all in their L-
form) as well as L-malic acid. The solution Pan Amin® further contains L-
histidine, L-arginine and glycine. The product Amiparen additionally contains L-

30 cysteine, alanine, proline, glycine, proline and arginine, all in their L-form. Finally,
the product Aminonovel® contains proline, alanine, tryrosine, arginine, histidine,

and glycine, all in the L-form.



the product Aminonovel(r) contains proline, alanine, tryrosine, arginine,

histidine, and glycine, all in the L-form. 2 [0004] Optimal protein synthesis in

the body requires very adequate free amino acid composition in the

intracellular space. Since some amino acigs can compete with each other
optimal competition means that each excess or deficit in the intracellular

space migHO08A4LQptredisieiein sypibeasis syhtecsesivipriiresretriadeaeate free
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the best optimal composition into the blood stream. However, this is notthe
caseFOMPSIe AR PACR B PREPAR RO TRGHNG ™ BERABIL A RPRTHBXSRSR Or deficit
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one gRhAdinRRtBHHAR HRMPASHHABIS TheRasRAGRUIRL SOMBRRSIURR if possible,
containing 15 at least one of the essential amino acids selected from the

groufVEBNRRIRTGCOMPRAIRE. [oUAMm&ine RF, SOldBuBhLASRigtRbARR, is st
L- phesydsamneAtetiptophan, ’ndh-dbeenioe, tatlaasesiionofr-esaridi@l such a

1%min80?ﬁ:i%si§8|neded from the group consisting of L-tyrosine, L-asparagine,
L-arglnlng, ?_-hlstidine, L-glycine, L-proline and L- 20 serine, and wherein the

compositioh09883 hbiscarigiel ais orpired carmIglioteits adyeltarantarmaceutical
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composition containing 25 at least one of the essential amino acids selected
from the gréRRPBolsistifig FMPAPURRILL SHofhe? | CRTRAREIQN 48 |y cfigrmaceutical
L-metbaipositibn pberytagnine, L-tryptophan, and L-threonine,

15 at least one of the essential amino acids selected from the group
consisting of L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L-
phenylalanine, L-tryptophan, and L-threonine,

at least six non-essential amino acids selected from the group consisting
of L-tyrosine, L-asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-
20 serine, and
wherein the composition does not contain an organic carboxylic acid as
electrolyte.
[0007]In another embodiment such a composition is a pharmaceutical
composition containing

25 at least one of the essential amino acids selected from the group
consisting of L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L-
phenylalanine, L-tryptophan, and L-threonine,

at least six non-essential amino acids selected from the group consisting
of L-tyrosine, L-asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-
30 serine, and

wherein the composition does not contain alanine as amino acid.



at least six non-essential amino acids selected from the group consisting of
L-tyrosine, L-asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-

30 serine, and wherein the composition does not contain alanine as amino

acid. 3 [0008] As used in the present invention the expression that the
"composition does not contain an organic carboxylic acid as electrolyte”

means thal@AB&oMspassigdn if tHeinpeaator ishiveationcdfisoxgxhtessior that the
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acid, lactic acid, maleic 5 acid, fumaric acid, malic, tartaric acid to name a few
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is free of L-alanine and L-Glutamine. f% a further embodiment, all of these
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glutamine. In one of these embodiments, the composition is free of L-alanine and

L-Glutamine. In a further embodiment, all of these five non-essential amino acids

20 are absent, meaning the composition than contains only L-tyrosine, L-

asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-serine as non-
essential amino acids.

[0010] The essential as well as the non-essential amino acids can be

present in any suitable form in the composition of the invention, for example as

25 monomeric amino acids or as dipeptides, tripeptides or oligopeptides. Examples

of dipeptides include Gly-L-Tyr, Gly-L-lle, Gly-L-Leu, Lys-L-Lys, Gly-L-Trp, Gly-L-
His, Lys-L-Glu, to name only a few. Other examples of such multimeric forms
include the dipeptide L-arginyl-L-arginine, the tripeptide (Arg)s or the tetrapeptide
(Arg)s. In one embodiment all the amino acids are present in monomeric form. If

30 present in monomeric form, the amino acids may be present as such or, if

wished, in a modified form, for example, an acetylated form as lysine acetate.

This modified form may provide advantages in the handling of the composition or



of dipeptides include Gly-L-Tyr, Gly-L-lle, Gly-L-Leu, Lys-L-Lys, Gly-L-Trp,

Gly-L- His, Lys-L-Glu, to name only a few. Other examples of such multimeric
forms include the dipeptide L-arginyl-L-arginine, the tripeptide (Arg)3 or the
tetrapeptide (Arg)4. In one embodiment ajl the amino acids are present in
monomeric form. If 30 present in monomeric form, the amino acids may be
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handling of the composition or 4 more convenient chemical or physiological.
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is 1:1. 15 [0013] The non-essential amino acids mentioned above may be
preséFRSSAHRIAMN 8 Hohie AP AP IRERRDE REBMES Trorh tReltdfi - In one

numbeitfdiesserthal rard iron{essential amino acids, in the composition in a

qoncentratipgof afiout, 0,03 el o SbouL 308 mel kel iasine: AR0UL00 ont
mmol to abou ]O mmoPL-asparaglne, D000 0% Mol 16 ab6: 0 d5 ’

mmohdepeghdiertly atiom @@hnaielt@atondepgharnityl frenstidiectotabawmber of
0.08 gamei aheWoR-E2<amal LS ds, in the composition in a concentration of

about 0.01 mmol to about 0.03 mmol L-tyrosine,
about 0.02 mmol to about 0.07 mmol L-asparagine,
20 about 0.03 mmol to about 0.05 mmol L-arginine,
about 0.02 mmol to about 0.05 mmol L-histidine,
about 0.08 mmol to about 0.12 mmol L-glycine,
about 0.05 mmol to about 0.10 mmol L-proline, and

about 0.01 mmol to about 0.05 mmol L-serine.

25
[0014] The essential amino acids mentioned above may be present,
independently from each other and independently from the total number of
essential and non-essential amino acids, in the composition in a concentration of
about 0.08 mmol to about 0.13 mmol L-lysine,
30 about 0.03 mmol to about 0.08 mmol L-valine,

about 0.02 mmol to about 0.07 about mmol L-leucine,

about 0.01 mmol to about 0.05 mmol L-isoleucine,



about 0.05 mmol to about 0.10 mmol L-proline, and about 0.01 mmol to
about 0.05 mmol L-serine. 25 [0014] The essential amino acids mentioned
above may be present, independently from each other and independently
from the total number of essential and nogl-essential amino acids, in the
composition in a concentration of about 0.08 mmol to about 0.13 mmol
L-lysine, 30 aboaboudd ffthdniachpaboud® frriomohaiinethabing 0.02 mmol

to about 0.07 abguIBIE lniRFtBeALERYHS: FBMOlHE ARAHAROS mmol

L-isoleucine, 5 about 0.005 mmol to about 0.02 mmol L-methonine, about

0.01 mmol to abBeR#. 85 AmIne! &R AR M ER:t HRIBBNAMAEND about
0.20 mmol L-trypiegitan) suntmabioudib 0b0Tnaehis Bhorgdnihenmol

-threonine. 5 [0015] The composition of the invention typically has an
osmolarity of between about 500 mOsmol/l to about 1500 mmol Osmol/l. In
some embE¥#ENtsetiee BORRIEItOs thetiventitio dtwodih Ozmal esablity of

1200, IR0l pirl exampla@berlBOR mdsmolAshie trbartsmadid In some

(protein) 10 content is typically about 50 to 200 grams per 1 1 solution. In
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amounts of_é){rosme and phenylalanine are chosen in relation to each other
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1i§ ab\(f)vlétnile'd, the amounts of specific amino acids may be chosen in a special ratio to
one another. In one of such embodiments, the amounts of tyrosine and
phenylalanine are chosen in relation to each other such that the molar ratio
between tyrosine and phenylalanine is 0.8:0.7 (tyr:phe). In another embodiment,
the molar ratio of tyrosine to phenylalanine is about 1.

20 [0017] In one presently particularly preferred embodiment, 1000 ml of the
composition of the invention contains the above-mentioned ingredients in the

following concentrations:

L-Threonine 8.98 ¢ (0.075 mol/l)
L-Serine 3.52¢ (0.033 mol/l)
25 L-Asparagine 6.55 ¢ (0.049 mol/l)
L-Proline 8.77 g (0.077 mol/l)
L-Glycine 7.69 g (0.102 mol/l)
L-Valine 6.09 g (0.053 mol/l)
L-Methionine 1.76 g (0.012 mol/l)
30 L-Isoleucine 3.45¢ (0.026 mol/l)
L-Leucine 6.17 g (0.047 mol/l)
N-Acetyl-L-Tyrosine 5.88 g (0.021 mol/l)



20 [0017] In one presently particularly preferred embodiment, 1000 ml of the
composition of the invention contains the above-mentioned ingredients in the
following concentrations: L-Threonine 8.98 g (0.075 mot/1) L-Serine 3.52 g
(0.033 mot/1) 25 L-Asparagine 6.55 g (0.049 mot/1) L-Proline 8.77 g (0.077
mot/1) L-Glycine 7.69 g (0.102 mot/1) L-Valine 6.09 g (0.053 mot/1)
L-Methionine 1.78-g°(®0¥lalangiA) 36H69seleucind BUS gn@ 026 mot/1)

L-Leucine 6.17 g (0194, E0AHdaib-AcgId-gTYrosife pdhgiAP-021 mot/l) 6
L-Phenylalanine 4.6 ,é0.028 mol/l) L-Lysine-Acetate 20.49 g (0.108 mol/l)

L-Histidine-HC!I 68215180 Hoi) 854 Ginine 695041948 moln) 5
L-Tryptophan 2.12-@\(§if128 mol/1) Tisiegmpositignda@srasi/)smolarity of 808

Osmol/l and a totgl protein _concentration of 99(.5%1 /1000 ml, i.e. about 10
OH}:) (Wiv). Itis furth%ﬂil)ryg%ﬁ!é%nthat nrg'gt%gr amin agﬂd&srg?q{)m)teinaceous
moieties or compounds are present in this lo composition. [0018] The

CoOmpeRtiN MBI ek LONAINRIRBRING eliests. TAOS¥RMPIJUENEStal protein
physiologically relevant cations such as magnesium or zinc. Magnesium ma
be pRYGRTHAIUSAEER S HUF- 8BRS dP Fniylxithés Tifaer preferred that
comprsiiner maynalaeias riapidqubinapbaite, b raidiion dorspetinakysielogisatyin this
1305 reéevantsclt%irc])ns or independent from their presence. The phosphate may
be addedin any suitable form, for example, as monohydrogen or dihydrogen
phosphate.[B&38hJIee otaupasiioshosakatkidhis daenteM2Pim aifgredients, for

Naz'é%?ﬁ'plg, further physiologically relevant cations such as magnesium or zinc.

Magnesium may be present in a concentration of up to about 3 or 4 mmol/litre.

The composition may also contain phosphate, in addition to such physiologically

15 relevant cations or independent from their presence. The phosphate may be

added in any suitable form, for example, as monohydrogen or dihydrogen

phosphate. Examples of suitable phosphate salts are NaH,PO4 and NaHPO,. If

present, the phosphate is typically employed in a concentration up to 5

mmol/liter. A further compound that may also be added to the composition of the

20 invention in a concentration of up to about 5 mmol/liter is ATP. ATP may be used
in the form of its magnesium salt.

[0019] Other suitable additives that may be included in the composition
are agents that exert an osmotic effect (osmolytes and oncotic agents) and thus
can further increase the osmotic effect of the composition of the invention.

25 Examples of such osmolytes and oncotic agents include carbohydrate
compounds, gelatine, serum proteins such as albumin or mixtures thereof.
Examples of suitable carbohydrate compounds are sorbitol, xylitol, dextrose,
polydextrose, modified and unmodified starch such as hydroxyethyl starch (HES)
or mixtures of these carbohydrate compounds. These carbohydrates may usually

30 be present in a concentration of up to about 10 % (w/v). For example, a typical

concentration of hydroxyethyl starch is 6 % (w/v). If another oncotic agent such



present, the phosphate is typically employed in a concentration up to 5

mmol/liter. A further compound that may also be added to the composition of

the 20 invention in a concentration of up to about 5 mmol/liter is ATP. ATP

may be used in the form of its magnesiun} salt. [0019] Other suitable

additives that may be included in the composition are agents that exert an
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the ogmeticeffegt of the composition of the invention. 25 Examples of such

osmolytes and oncotic agents include carbohydrate compounds, gelatine,

serum proté#P2Q],dRe, CAMRRTIHN MixilifedHerier BBMpISEsiffapRenteral
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another oncotic agent such 7 as gefatine is.chosen as additive, it is typicall
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undernutrition status (which occurs, but is not limited to chronic diseases).

The TRYBBICSLSBBIIE 48abS tHeRGs i EAMEE0EARMDEASESARIRA BPRBLLLINIRSIve care
diseagsator [TUGaliien aeleeieaitsamn il gropplarnssisivnpbbsardiovgseidiatabolic
%iseas %nt?srain disorders, organ failure, post-operative stress, acute
hemggynamic distress due to medical surgery, as well as in undernutrition

state. The d0833ddnioawiaisanesemitn the thbowse Whsedaueeneitenspomposition
casegi8BPae 18 INRNR IR RIS ICHaE ol RPBIRHRE ARpSuitable

supplement for obese or hylp_ercataboli_c 15 patients. N
way of administering afluid to a patient can be used. Preferably, the composition

[

is administered parenterally by infusion or injection, for example by intravenous,
20 intramuscular or subcutaneous administration.
[0022] The invention further relates to a method of preparing a
pharmaceutical composition containing
at least one of the essential amino acids selected from the group
consisting of L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L-
25 phenylalanine, L-tryptophan, and L-threonine,
at least six non-essential amino acids selected from the group consisting
of L-tyrosine, L-asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-
serine, and
wherein the composition does not contain an organic carboxylic acid as
30 electrolyte, and
wherein the method comprises providing respective amounts of the amino

acids and dissolving the amino acids in a pharmaceutically acceptable solvent.



[0021] In accordance with the above disclosure, the composition disclosed
here is usually administered as a fluid. For this purpose, any suitable way of
administering a fluid to a patient can be used. Preferably, the composition is
administered parenterally by infusion or ir@ection, for example by intravenous,
20 intramuscular or subcutaneous administration. [0022]The invention further

relates to alA@2Bbdihst prefsating afysieimsaelaieatcompasiting cottapiengaEng

leastpngrri dBE1REPBBHY AMBIPRFHE Hjected from the group consisting of
L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L- 25 phenylalanine,

L-tryptophaf, 6751 AR ofinihea9esRItgk ABHNLs A5 SHIRRISA ClET clRRtétouP
from ¢basigtng comnsististnef L-tyatiae, Ll-tasgiasagibes dleargitenel birkigiidine, L-
-glycine. L-proline apd L - serine, and wherein the composition does not
éontghegr){%%rgﬂ?d Iéaﬂr%%fﬁlcagt%%r} %eégl&?blyte, and wherein the method
comprises ptdorithgixexpeesseriidoantsoaids alegeddidsnaine dissaneagsisting

_the aé‘f‘iﬂot 6iadn @&é}?&(FQ@iﬁ%‘,ﬂi_Q%Ugiﬁﬁ%?ﬁ!%ﬁé%&%’eﬂlg@c[@@,?ﬁlﬁbﬁhe and L-
invention further relates to a method of preparing a pﬁarmaceutlcal
com3§&BrAEntaining at least one of the essential amino acids selected

from the groteremnsisitompbsitlysinect valicenthitealaitiae Laisgleucine,

sprmethoning, LA ARG I RLBAA, AL RN BHE S8 2o
non-essential amino acids selected from the group C nS|st|ng or L-tyrosine,
L-aspaidgied pisgglvingethe Bistrirasids dgiyaineaimpasinisallyrccepiahte seident.

wherein the gesnpAstiN @eBs 0k SNk @I HUN e &My HUMRE S4B dBSsary for the

method comprises providing respective amounts of the amino acids and .
dissANARG AL ANTHhE AIGHLiC AR Qlibanyesdpthniba ofierrs [Higxprious
In thism@speeidd ancied hahibe ingsestitdsanecessafikforetiethen dissolved in a

15 pharmaceutically acceptable solvent only prior to its administration to a patient in
need thereof. Accordingly, a pharmaceutical composition comprising the
essential and non-essential amino acids as defined here (and optionally also any
additional ingredients such as an osmolytic agent) in solid form is also within the
scope of the present invention. In some circumstances, for example, if storage

20 room is limited, it might even be of advantage to prepare a solid mixture of the
components of the composition of the invention, and prepare a liquid form
thereof, only when needed.

[0025] The solvent can be any suitable pharmaceutical acceptable
solvent, for example, water, or a mixture of water with an organic solvent such as

25 ethanol, as long as this solvent is able to dissolve the solid components, in
particular of the composition in the specified amounts. Typically, the solvent is
deionised, single or double distilled or micro-filtered water the purity of which is
acceptable for pharmaceutical applications. The fluid composition so prepared
can be treated further, for example, by heat sterilisation or sterile-filtration before

30 administered to a patient. An example of a preferred solvent/pharmaceutical
carrier used for the preparation of the composition of the invention is sterile
Water for Injection (WFI) as classified by the United States Pharmacopia (USP).



preparation of a liquid composition of the invention, that means the various
amino acids can also be mixed as solids and this mixture is then dissolved in

a 15 pharmaceutically acceptable solvent only prior to its administration to a
patient in need thereof. Accordingly, a ph%rmaceutical composition

comprising the essential and non-essential amino acids as defined here (and
optionally &l€8261yhaduvientemigetishes dliesiratednisitslytllaysng) nerdndting
formis glggavithin the scope of the present invention. In some

circumstances, for example, if storage 20 room is limited, it might even be of
advantage to prepare a solid mixture of the components of the composition

of thExampi®n,:aComgrative |Siuidyfooi atlpEhanhavdytidaé coagstesition of the

%OZ?JEQ&?‘%V%QF&&Q Sy 5&%9@&%%&? %l%%'c%%‘@%??atiﬁeé%ﬁﬂé acids

r example, water, or a mixture of water with an organic solvent such as
ethafBCAA)ong as this solvent is able to dissolve the solid components, in
particular of the composition in the specified amounts. Typically, the solvent
is deionised, single or double distilled or micro-filtered water the purity of
whickaiente 8 RIetR99S harmaceutical applications. The fluid composition
so prepare(002r] Pedrsiatgovitshep isreexoytple Biyi ke gostatilisatisitiags Faculty of

(renigriation r?io'}%i?oo?‘ﬁ"ﬁ@%‘rﬂs%‘féeé’nt RBANEL" O EXAMRS Bthed from each
preferreof so?\ient)pﬁar aceuticar cartier used for the prepara%on at the
compasigion bethdeinve tisrsiuditavitee W aatirnisiediongedrd parerisstiegtrition

by the i daptaemE bR MesRRGHH SRde? HuMebal NeEMABLRN FHithstiCregional

illustrated by the following non-limiting Example. Example 1: Comparative

Stud§ B 95sarkieRtrsirabRiBh St o e daskeRiohl venalk ahdifRmaifiaged
solutipnenitfebransbedvesighiatbasxicscdsitls 18 AARatIesdy deibmetipisal data

o e DR P RGeS A Aol BUnLe Pl BERALA e wit
eachpisatancy nefubyrensehiitveidg Weeeinaregianisnterwmodaratie dopaayereraenal
NUtritiQehrders (serum creatinine>2mg/dL), or fiver disorders with SGOT and SGPT as

high as twice of normal values or more, or diabetes mellitus who needed
medication to control their blood glucose level, or developed shock lasting more

20  than 30 minutes before parenteral nutrition support, or on corticosteroid therapy

for at least 4 weeks. The withdrawal criteria were: sepsis with severe organ
dysfunction, shock lasting more than 30 minutes, cardiac arrest, re-operative
cases.

[0028] The patients were randomly allocated into two groups. Patients in

25  Study Qroup (n=61) received a composition of the invention and those in the

Control group (n=57) received BCAA 30%, for 5 days, starting on the first post-
operation day. The amino acid solutions were given simultaneously with
carbohydrate, main electrolytes (Na, K and Mg) and multivitamin to obtain the
optimal results. In any case parenteral nutrition was started after hemodynamic

30 status had been stabilized. The ingredients of the solutions are as below:

[0029] Each 1000 ml of the solution of the invention contain
L-Threonine 8.98 ¢ (0.075 mol/l)



support after major laparatomy under general anesthesia without regional
analgesia. Their physical status were ASA class | and Il, male and female
aged 21-60 years, body weight not exceeded 20% of ideal body weight.
Clinical data 15 were summarized and table 1,2,3,4 and in graph 1. None of
the patients was with pregnancy or hypersensitive to the ingredients, or
moderate tb-$w/#re renal disose@ 9 (serum(@@3dimaE2mg/dL), or

liverdisordersnihy {z{@T and &84 as high asdvyiespf normal values or
more, or diabetes mellitus who needed medication to control their blood

glucose level &8veloped sh®dK 18sting m8r8&/Z0MR4M 30 minutes before
parenteral huGiticinesupport, ornegcgrticoste¢moidzherapy for at least 4 weeks.

he withdrawal criteria were: sgpsis with seyere or dysfunction, shock
I-%lsting moﬁémﬁaahcr?go minutes, §éBr%i%c arres\?'réeg-%oggoﬁg Ive cases. [0028] The

patients wekeMaiiimilg allocatedbriio two gidapa.mreltients in 25 Study

Croup (n=6()dsegMpd a compggitien of the&(im{g@m/gnd those in the
Control group (n=57) received BCAA 30%, for 5 days, starting on the first

post- operdtid &Y The amin8-34id solutio@?s%@r’é‘ﬂ({)en simultaneously with
carbohydrake Azetin-elegteslyies dag K and (Blopamebmyltivitamin to obtain the
l%ptimal resEI_t|§hIn ﬂnp% case pa&eégeral nutri@oq%\garﬁoﬁ rted after
ic '30% : .'

hemodynamic a1Us had been Stabilize e Ingredients of the solutions
are as below G029 a1 00280mMPd the séutidh BPHHe invention contain

L-Threoning 28 6nQiG¢p mold)sdQ, L-Sering 22:g)(§-033 mol/1)
L-Asparagine 6.55 g (0.049 mal/1) L-Proline 8.77 g ﬁ0.0?? mol/1) L-Glycine

7.69 g (0.162MBVPs5 L-valin® 698 g (0.048- MY Methionine 1.76 g
(0.012 mol/yTlydaspreaine 3.45,12(§.026 m@/d)olmicycine 6.17 g (0.047
lrgot/l)

The osmolarity of the solution is 808 mOsmol/L

[0030]Each 1000 ml of the enriched BCAA solution contain:

L-Leucine 14.00 g
20 L-isoleucine 8.00 ¢
L-Valine 8.00 ¢

L-Lysine Acetat 14.80 9

(L-Lysine equivalent) (10.59)
L-Threonine 570 ¢

25 L-Tryptophan 200 g
L- Methionine 3.90 ¢
L-Phenylalanine  7.00 g

g

L-Cysteine 1.00

L-Tyrosin 0.50 g
30 L-Arginine 10.50 g

L-Histidine 5.00 g

L-Alanine 8.00 ¢



N-Acetyl-L-Tyrosine 5.88 g (0.021 mot/1) 10 L-Phenylalanine 4.69 g (0.028
mot/1) L-Lysine-Acetate 20.49 g (0.108 mot/1) L-Histidine-HCI 6.82 g (0.044
mot/1) L-Arginine 6.99 g (0.040 mot/1) L-Tryptophan 2.12 g (0.010 mot/1)
15 The osmolarity of the solution is 808 qusmoI/L [0030] Each 1000 ml of
the enriched BCAA solution contain: L-Leucine 14.00 g 20 L-isoleucine 8.00
g L-Valine 8. B®tna -Lysine Acefft 18.80 9 (L-Lysine equivalent) (10.5 g)
L-Threoning &4Ghg 25 L-Tryptagiin £.00 g L- Methionine 3.90 g
L-Phenylalanine 7.00 g L-Cysteine 1.00 g L-Tyrosin 0.50 g 30 L-Arginine
10.50 g L-ABIRAREE ©8Y/CXEMine P80 § 11 L-Proline 5.00 g L-Serine
3.00 g AmingagpetiticaaitiGlycing®®.99 g L-Aspartic acid 1.00 g 5 L-Glutamic
%cid 1.00 gl_'[g(?u?ésmglg\crig/ of tl?_%aorgparative solution is 932.5 m Osmol/L.

The osmolarity of the comparative solution is 932.5 m Osmol/L.
[0031] The parenteral nutrition solutions were administered to central vein.
No concomitant injectable medication was allowed through this venous line. The
10 dosing schedule of the infusion given per day depended on the body weight, i.e.

Body weight 35.1 —45.0kg=1.6 L

Body weight 45.1 —55.0kg =2 L

Body weight 55.1 — 65.0kg=2.4 L
15 Body weight 65.2 — 75.0 kg = 2.8 1

[0032] Two infusion administration sets were used for each amino acid
solution and Dextrose 20% + electrolytes and intravenous multivitamin Cernevit®
was connected to Y type connector. Each infusion rate was regulated by infusion

20  pump. Both solutions were given concomitantly every 24 hours.

[0033]Composition of 2 L solution:

- 500 ml Amino acid

- 1500 ml Dextrose 20% (1200 kcal) with :50 meq, Na+ 50 meg, Mg++ 10
meq, and multivitamin Cernevit®

25 [0034] Composition of 2.4 L solution:

- 600 ml Amino acid

- 1800 ml Dextrose 20% (1400 kcal) with : K+ 60 meq, Na+ 60 meq, Mg++
12 meg, and multivitamin Cernevit®

[0035]Composition of 2.8 L solution:

30 - 700 ml Amino acid
- 2100 ml Dextrose 20% (1680 kcal) with : K+ 70 meg, Na+ 70 meq, Mg++

14 meq, and multivitamin Cernevit®



[0031]The parenteral nutrition solutions were administered to central vein.

No concomitant injectable medication was allowed through this venous line.
The 1 o dosing schedule of the infusion given per day depended on the body
weight, i.e. Body weight 35.1 - 45.0 kg =1,6 L Body weight 45.1 - 55.0 kg =
2 L Body weight 55.1 - 65.0 kg = 2.4 L 15 Body weight 65.2 - 75.0 kg =2.81

[0032] Two [AARGbRIectrivistratiiObt Ravatded s foeeessramindhaigarbohydrate
solutigyy &pd. Dextrose 20% + electrolytes and intravenous multivitamin
Cernevit(r) was connected to Y type connector. Each infusion rate was

regulated bYPRHGESH SEG SR BHAS Y AT PR IRERE GiG¥RNE RO MRENTRP - Post:
every 2ér e s (B3] yOosigiasiinhheight sfalatibpatieOvas Awdsaraddefore the

500 ml D 20% (1200 kcal)with :5 Na+ Ma++ 10,
heq R e AR LRI RY H RATER) B 88 MY persona
600 mnd\eiipetidriken 8ecerhy Ieiasseerevnglafdckesfatitn: HKiniB B Rg)A in the
Na+ @%a&%ﬁvéﬂgrbag {@t@%egw%éhm%iéé@ﬁiﬁa%ﬂ@%@&%@ ,OQ{%%%F%EM and

of 2.8 L solution: 30 - 700 ml Amino acid - 2100 ml Dextrose 20% (
keal) AP 7BIARE ATMRIe % kN st PRIOFRe{AINg thEItHaIAMOT parenteral

CerneyitliipA 2010836 ] 1 |leatradytais) daig s besdgrdaaisaergssasygoctvely. These
| arb%r|1 drate sglution 40037 .Phgsfica E{é?mnation was r%erformed ev$rya

ay G the B post. operative Hay. Hody weigr anid height of eaeh palieat 2"

was ARicisprealthetine ahu e pirigtitrioBrsodsanigedensydpeonroiginteielgsterol
by the-RoRRIFMAIRIRL S RSIRABRA aNlliisly Bleircase Py, AR PERCAR! Hlood

Laboratorium Klinik PRODIA in the .
glucose. For each blood sample, 1 ml plasma was frozen and kept in at least

minus 20°C. This method of storage was also applied for each 3-5 ml urine
15 samples before its examination. Twenty-four hour urine for urea nitrogen,
creatine and methyl-histidine were collected starting froth the day before surgery
(day 0), until day 6 postoperative day. Fluid balance of each patient was
recorded. All laboratory examinations were organized by Laboratorium Kilnik
PRODIA. Adverse Event (AE)/or Serious Adverse Event (SAE) during the in-
20 study period, if any, was reported in the Case Report Form (CRF). NI
concomitant medication and its relevant data including dosages were entered on
the Case Report Form. The patients were allowed to take oral intake on day 4
onward, in the form of water or water with sugar (tea with sugar). No protein
intake was allowed.
25 [0038] Prior to randomization subjects are stratified for center. The
random assignment of the subjects was provided In numbered sealed envelopes.
On each envelope the stratum was clearly marked.
[0039] Sociodemographic and medical characteristic of the study and
control groups were analyzed at the beginning of the treatment to assess its
30 comparability. In assessing the efficacy of the studied Amino acid solution, the
efficacy variables were compared between groups. Data on the exposure of

study medication were analyzed for the all subject treated group. The amount of



respective study sites (Medan, Jakarta. Bandung, Semarang, Yogyakarta
and Surabaya). Blood sample was taken just before starting the infusion of
parenteral nutrition on day 1, day 3 and day 6 post-operative days
respectively. These 1o blood samples we g examined for total nitrogen,
ureum, creatinine, total amino acid, prealbumin, albumin, lipid (triglyceride,

high aéméiistiphenbiiochviestevsimaiizesiy datetindabaweteinenyrestdasl)the all
SGOJupréeP freafBiNgesap GiJARRY tH@%%&-)éF@&r%@ﬁ&bh‘Pﬁé SREWRIBndd Bt any

plasma was frozen and kept in at least minus 20C. This method of storage

was AEEHIRYPRSr Eoh AENg| ik S8 RFINGs Wafor natssinQYoRteans of

Twerlitgefoeridyo wistribetitor. urgiptgen pargatni anddnethybiistidine waea@stical
ollected starting froth the day before. surger ), until day, s

oo SR oy S B A3 o vERoeed SR et et s

exanfifdgunediiereasrgarizedanitetive naoables KihtaseRoO DOA:nRivetdistribution,

Eve%@@f@'fo%%i%ﬁ fdyerse t%VSé‘%ﬁﬁ@. W%ﬁ]@yigtﬁ%éméi)hﬁ@gcﬁieved,

any, was reported in the Case Report Form (CRF). NI "concomitant

mediMBHERENRY RAB\RHEDRE GHERIONAS BEERGBEvere entered on the

Case Repojo 40T Hivs matigeisoveradl(Bvesyt) tadetheahintakbigotilaytd assess
onward, 1o for ol watsc pr v sioar (easuin suagr: NORIIAon
intake was aYowe . %T&%éq ror 1o ranglomlza on SLHJjeC S alre SQI‘atlﬁea '
for céwmedxqeientatadianassiwgintanings tweishbiestsiuiisqaopriedm to that of the
numla%mﬁgais EEQ087 S E L RBYEIARR Thasy %t%ﬁé’yé%‘él‘?@rp%rameters

marked. {00 9] Sociodemographic and medical characteristic of the study

and BYRYYEI grbupdiciRieyand) 3t PRIFKEGhnRGYEYRE triimepR¢gntration  of
assegaisthatieofealbbitity) Wedssigasiogrtheradheacnafdh s stdibgthframefiect of
%cid ﬁ%uct(i)onr]l ct)hﬁi erﬁficfat% \I/avr(iaalﬁlgﬁ were campar oIe éaletween groups. Data on

the exposurgo? sﬂué’y medicaton wers ana yzed 107 fHie all subject treated
group. The amount of 13 administered solution was summarized. Safety

data were analyzed for the all subject treated group comparing the safety
variables. The occurrence of any Adverse Event (AF) during the study period
was summarizes by means of

=
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frequency distribution. Appropriate parametric and non-parametric statistical
5 procedures were applied using 95% Confidence Internal. Student t-test was
performed to compare quantitative variables. In case of non-normal
distribution, log transformation was first be performed. If normality still could
not be achieved, Mann-Whitney non 4_arametric test was performed. [0040]
This short period study (5 days) has the main objective to assess lo the
saiRiyaAS 8CEANMERtign of the invention as compared with another solution.
An excellent tolerance was found, which was fully comparable to that of the
control group. The study period was too short to see a difference in

parameters invoherimediticn@omiisetion bataaie)g However, the

concentr ti(i)n o{ transtfyntin reatl.b minp was significantl r}i heru?n daa/S
indicatina art atell'6f © 5t tﬁeecgr%rbbasitﬁ)rﬁ H tRe vaﬁi‘? eﬁn pr%"&eme greup
syntlvesisistidg WHRATY$$ & LAk | S:-busiphabmsgeutice, cormetisitame, L-
cont%iﬁlgp‘glggﬁﬂgt, Ef}zyB{otﬁ'r‘?aﬂ?%ﬁHt@[%ﬂ%&dds selected from the group

5 consisting of L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L-
phenylal@hirRAs-tAPotd|RaPSSERial- tRFBIHRInBCHE csRlESIRh otodd sEitiagroup
amingoasisingel? atagrisine the earag e SiSARinGid, -LyIsiamn d,-BIReNe,
L-arginine, L-histidine, L-glycine, L- proline and L-serine, and 10 wherein the
com 6%?‘['?8@8 2‘5'3@(5?180?&% an organic carboxylic acid as electrolyte. 2.
The compbsitontbé campdsitonidies galtsetian aoonrgssentmibaricaeaicids
selegipd framsthe group consisting of L-tyrosine, L- 15 asparagine,
L-arginine, L-histidine, L-glycine, L-proline and L- serine. 3. The composition
of claim 1 or 2, wherein the ratio of non-essential amino acids to essential
aming, acids i teeripagrieh @BeIAite 2GbhaidingrefesdiyD Ahlekential
1.30:1, most %rrﬁr%aglc\/d%%é%gt&c?'&ém the group consisting of L-tyrosine, L-
asparagine, L-arginine, L-histidine, L-glycine, L-proline and L-

serine.

3. The composition of claim 1 or 2, wherein the ratio of non-essential
amino acids to essential amino acids is in the range of 0.80:1 to
1.50:1, preferably 0.90:1 to 1.30:1, most preferably 1:1 to 1.10:1.

4. The composition of any of claims 1 to 3, containing any of the
non-essential amino acids in a concentration of
about 0.01 mmol to about 0.03 mmol L-tyrosine,
about 0.02 mmol to about 0.07 mmol L-asparagine,
about 0.03 mmol to about 0.05 mmol L-arginine,
about 0.02 mmol to about 0.05 mmol L-histidine,
about 0.08 mmol to about 0.12 mmol L-glycine,
about 0.05 mmol to about 0.10 mmol L-proline, and
about 0.01 mmol to about 0.05 mmol L-serine.
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4. The composition of any of claims 1 to 3, containing any of the
non-essential amino acids in a concentration of about 0.01 mmol to about
0.03 mmol L-tyrosine, 25 about 0.02 mmol to about 0.07 mmol L-asparagine,
about 0.03 mmol to about 0.05 mmol L-arginine, about 0.02 mmol to about
0.05 mmol L-histidine, about 0.08 mrpbol to about 0.12 mmol L-glycine, about
0.05 mmol to about 0.10 mmol L-proline, and 30 about 0.01 mmol to about

0.05 gnmol L-g¢fing, 180 atidASLAMPEsEIRMmET ARY £IEAMS, 1 1LHmIaY

at least three or preferably all of the essential amino acids selected from the
group consistfigReierghinall ofdiseessritibhamor Asigs e ectatkiFRitee
L-phenylalanige Jp texpiastian oandiysiheeoniagns, 6.-Bieisempegikziatany

f the claims 1 tg 5, wherein th . id Il [ [
form. 7. The dBTRRr oF ) Bl 145 S CORRAIG U SSbRal 10

amino acids in a concentration of about 0.08 mmol to about 0.13 mmol

L-lysne, abo%%@ﬁ g %?WO(PE?HB*B%r‘névﬁ"i{be5,6\9f?&1e9nlot%£”£'ﬁ%83

about 0.07 mmo gﬂscme, about 0.01 mmol to about 0.05 mmo
L-isoleucine, 26i@bHaif 8l0SSARhE BRI S Mmol L-methonine, about
0.01 mmol to about 0.05 mmol L-phenylalanine, about 0.005 mmol to about
0.20 mmol L-tryptophan, and apout 0.05 mmol to about 0.1 mm

I .
L thronine. 208, CPRAPRSIHRSh AR P o RS IR 1R R & PSsential
osmolarity of dreitveeacids00 en@swaitrabdb00 mmol Osmol/l, preferably 600

mOsmol/l to %QJ%%WM%I to about 0.13 mmol L-lysine,
about 0.03 mmol to about 0.08 mmol L-valine,
about 0.02 mmol to about 0.07 mmol L-leucine,
about 0.01 mmol to about 0.05 mmol L-isoleucine,
about 0.005 mmol to about 0.02 mmol L-methonine,
about 0.01 mmol to about 0.05 mmol L-phenylalanine,
about 0.005 mmol to about 0.20 mmol L-tryptophan, and
about 0.05 mmol to about 0.1 mmol L-threonine.

8. The composition of any of claims 1 to 7 having an osmolarity of
between 500 mOsmol/l to 1500 mmol Osmol/l, preferably 600
mOsmol/l to 1200 mOsmol/l.

9. The composition of any of claims 1 to 8 which does not contain at
least one non-essential amino acid selected from the group
consisting of L-alanine, L-cysteine, L-aspartate, L-glutamate, and

L-glutamine.

10. The composition of any of claims 1 to 9 which does not contain L-

alanine.



9. The composition of any of claims 1 to 8 which does not contain at 25 least
one non-essential amino acid selected from the group consisting of
L-alanine, L-cysteine, L-aspartate, L-glutamate, and L-glutamine. 10. The
composition of any of claims 1 to 9 which does not contain L- 30 alanine. 16
11. The composition of any of claims {eto 10 which is adapted for parental
nutrition. 12. The use of a pharmaceutical composition of any of claims 1 to
11 Syfpr parental RuirloRdR- s yse: AfSIAI 1% WheIRiR NS compastip
of any of claims 1 to 11 is administéred for the treatment of hypercatabolic
state. 10 14. RFRARAEEHR™MI composition containing at least one of the
essential amino acids selected from the group consisting of L-lysine,

L-valé e, L-leucine, L-isEIeucine L-methfnine L- ﬁ)hen lalanine

L-trypfophan, 31S5HPE8rHRE He fekiFal,CREIRAILRA L AP R HBE LdRdted

5 from the groufor aeomsistingtionL-tyrosine, L-asparagine, L-arginine,

10

15

L-histidine, L-glycine, L- proline and L-serine, and wherein the composition

does not contain L-alanine. . . .
The use of claim 12, wherein the composition of any of claims 1 to

11 is administered for the treatment of hypercatabolic state.

14. A pharmaceutical composition containing

at least one of the essential amino acids selected from the group
consisting of L-lysine, L-valine, L-leucine, L-isoleucine, L-methonine, L-
phenylalanine, L-tryptophan, and L-threonine,

at least six non-essential amino acids selected from the group
consisting of L-tyrosine, L-asparagine, L-arginine, L-histidine, L-glycine, L-
proline and L-serine, and

wherein the composition does not contain L-alanine.



