1 NON ESSENTI AL AM NO ACI DS CONTAI NI NG PHARVACEUTI CAL COVPCSI TI ON
AND USES THERECF [ 0001] The present invention relates to

non-essential amno acids 5 containing pharmaceutical conposition,
to a nethod of preparing the pharnmaceutiical conposition as well as

part cular, ¢ he NAYBreENTIAL Ao REis SonthRRIPAARUARE b IGAL
and the use thereof in paregoOMPOSITION AND USESTMBEREOFf or the
treatment of hypercatabolic state. 10 [0002] Am no aci ds containing

conpositions are widely applied for parental nutrition, see for
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| mprovi ng nmuscl e rmance a he treatment of heart failure.
[ 0003] For e(pE‘g ggy%ﬁﬁwp I¢ §18€t hat contain anino acids and that

20 are yged for 0062} ﬁ'hﬁhonﬁ st 'cBHta'MlﬁgCE o%ltﬁhkya?é’a%v‘@ €applied for

sol utions such as Am nof usi ns(‘r), Intrarusin(r),
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Ani nof usi n(racid@ @it bpealdnvine 048 SREht &€ offithiRS SKaufihe 2OtAEr észaﬁ@les of
al anine, glutamate, glycine, 25 proline and arginine as well

L-malic aci cqrapesiiions keed for payenfal applicalions afa jhe ades 1d|e§ﬁlab¢q/ in the PCT
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[0003] For examples of compaositions 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.




t he product Am nonovel (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
ami no acid conposition in the intracellulaar space. Since sone am no

acids can conpet ] ach other optinal. ¢ etjtion neans that

cach excess or dcnobpl ORTalofih stBineRR inrihehady teagies aerefoqyae free
efficiency oAmoPhEHCoTyFbdIRs i theRifraeelilal SpaSe. a8 iRice AonYe BRfin®¥cldd€can
oral route, the gut and the liver are responsible for delivering the

best opt i mal caBREsWith @achmtber aptimpbeempetitemmeaanseinet eachhiexcess ondeficit

t he case for, pare L 11 T f.ore...f.inding a suitable,. a
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parenterad usetdifis sié delivareaassmiyoraPenae dinegdut, and tHeslivit ABirespordible for
the invention to provide such a 10 conposition. [0005] This object
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i s sol ved andfliyephadhe hgst optimah sompasitiancinto the sireamadlayedvesethis is
I n the indep, e . ) S : .
conposition 'ﬁés}qggtg%gé @C%%epéﬁgp@tgﬁgq).%rgﬁ@g,%@ﬁ ian%{ﬁt%g?eatanldelgg?ssm]e,
~one of the eswmbetitr gompositiondforsanh emhiad Acidnsdibiory fou parermesil aisen still
of L-lysine, L-valine, L-I| _eui:i neg,. L-iso] euci ne, L-nethonine, L-

phenyl al ani nlégcqg._sg;yy&mgmg Yanlh 8- 8Ar eBikPhOT the [psition; fo ‘provide such a
non- essqnt i aborAPbdiforRCi ds sel ected fromthe group consisting of
L-tyrosi ne, L-asparagine, L-arginine, L-histidine, L-glycine,

L-proline and L- [00§EkiThise,object whesaved t Bmongnmuikérsi diy dbes phatmaceutical

O a1 PSR AR B e ee G BR[0T ot her
containing 25 at [oeas} IPeheoferhbedipfsRNsucH RAredpasticly iseheph8madamical
the group consisting of L-lysine, L-valine, L-leucine, L-isoleucine,

L- et honi ne, CAMP@HEQT) F@Mtaiiim@, L-trypt ophan, 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-
phenylatanine, 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 | east six non-essential am no acids selected fromthe group
consisting of L-tyrosine, L-asparagine, L-arginine, L-histidine,
L-gl ycine, L-proline and L- 30 serine, and wherein the conposition
does not contain alanine as amno acid. 3 [0008] As used in the
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acid, |acti dhatthe cmmpestB odidihel jnvienbaniis freei of, ca‘rbbxmhctmdsatpreseruiid free
to narreaf C anc ci,.ds. .Such,. acids ar

bt for or adounbsyl® Be i Heft. Bt ibiis 2 artbhin 3R, Int i FRateic
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enbodi ments of the invention the conposition, <contains all seven

non- essent i ACIAHARR Usbialls Used @st luffer omes Raesgy apuisendies ectige ingredients in

L proline. a0 for Bl A pr bl S u remi U There are

no additional norf0ee9EM i prefereed nembodidserits eatnthel NnVdIRioBONMNOS tbin@Bsition,
of the invention. In one of these enbodi nents, the conposition does

not cont ai n 4%AIRRASEVER '?ﬁrh@$serk§'ﬁbﬁmﬂﬂﬁaﬁ§§js saiRcted Hose the gFoYmgOmnsisting
free of 13t | gaskyBeMmeOf és bn?_’-alberﬁﬁeaﬁ%ﬁcﬁﬁ@ L&ﬁlh@aﬂﬁ}aﬁhr})@ and L-

Lglutamne Instill urt mbodi
free of at |s=mise. invdurthdr pmfmed @mbcm‘imehts etherreoam:ndsecttfltldr‘ri& ncmt@saentlal

consisting of L-al anl ne, St ne aspart t amgt e,
gl ut ani neg 13MBRe 36K Hé%s@rlgy t?ggl cogn%@s “?‘?%\L{"OPS Fr@@e ‘Pf rese
L-al ani ne angmpbdifdstn e é&n?o&%ﬁ hedoeﬁ‘s”bﬁgi MeBhtairt! IL-Qbni@eS8n . other

five non-essential amno acids 20 are absent, neaning the conposition
than cont ai rembedinents, yﬂk&scampoamoasrpayam feee of atdensnene of L-cysteine, L-

L- histl ne, ci ne roI|ne L- serl esse

am no a |L5ds s{p@%tf%e] +ﬁ%|u |3r g? L\*@F‘I'”%S 'f'héﬁr'mﬁ'rg‘s%eﬁ rbﬁda'gﬁpﬁo
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I nvention, for exanple as 25 nononeric am no acids or as dipeptide

tripepti des BPUB| coieting @dsL-albningl dscysteine, L-aspartate, L-glutamate, and L-
glutamine. In one of these embodiments, the composition is free of L-alanine and

L-Glutamine. [n 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); 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 Ay-L-Tyr, @y-L-lle, Ay-L-Leu, Lys-L-Lys,

dy-L-Trp, Ay-L- H's, Lys-L-@u, to nane only a few O her exanples
of such nmultinmeric fornms include the dipeptide L-arginyl-L-arginine,
the tripeptide (Arg)3 or the tetrapeptidel (Arg)4. In one enbodi nent

all the am no acids are present in ngneric form |If 30 present . in
mononeric f dPRE CRBVaMEnb cﬁemalr%ryp ¥siglogicahtpragerige ofote amino acid. For
Wi shed, in b ; . cet d i '
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formacid or as salt,” for exanple, hydrochloride or chloride. 5

[0011] I n t hereseninindbeicompasitiarsinioeedespestiveteferm. fdowevars thayecan also be

rowever, | nayotien B EEHT G bt Banl 14 b A ARE A 59 Pl Ry foum aoes
long as (thengimanBtarcadverse oPeler f)i® effecttst tHRAyRichi taHY @fc3er even
toxic effect on the patient to be treated. [0012] The rati o between

non- essenti al anil@814LiThe rego efwgenanonassrntial ArapPECies A0 afseniidlepamino
> _ ey > . ” )
5 T N o o NS of o

some enbodisszehtialt dvaincaagids ite ebetnit mNind Gicldy isoineradk 801t tal 1.8011Ndn some
aci ds): (essegti,al am g]o acids) .to, 1.30:1 and preferably between

. 1: 1
to 1.10:1. 19MBadMents e @N9ehds r Betvpans G.99:1 1@op tighamino acids):
non- essenti ' A t 4O . ts. .

%Sﬁw eaz‘@h@lzatnca%) fo ﬂ%@.ﬁ@ﬁuepégﬁe%f?i?@ tB’ét%%ﬂ 1:1 thT'1 0:1..In one

I ndependent |y and i ndepen y'fromthe tot nunmber

of essenti admbodiment ties ediotisdl:1.ami no acids, in the conposition in a

Shout 028 ot (1888 ne s Rna B agisReRiBied AT BidiSbs pepsent,
to about 0.(Qhd&peiddntiy’ Bom Bach &BeHtardd GFdepEdehty aRemt tHe @StamMImber of

L-hi stidine, about 0.08 mml to about 0.12 mmol L-glycine, .
essential and non-essential amino acids, in the composifion 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 fo about 0.13 mmol L-lysine,
30 about 0.03 mmol to about 0.08 mmol L-valine,

about 0.02 mmol fo 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 nmmmol to
about 0.05 mmol L-serine. 25 [0014] The essential am no acids
ment i oned above may be present, independently from each other and

i ndependently fromthe total nunber of &ssential and non-essenti al
am no acids, in the conposition in concentrati on of apbout 0.08

mol to about 0.13 maseut0i008immol @Daa%& 03 nysohknsnethgniggout 0. 08
mmol L-valine, about rm?h uci ne,
about 0.01 mmol to at?%l?tg?g'.o mmlt@?B?éto(?ggczzPﬁg?E %]llf%n %@005 mol
to about 0.02 mmol L-abeUhO:ﬁ)iOﬁenmodilmabmﬁl GD:EOmmmbI IL{bryatlprrtanOaﬁB nmol
L- phenyl al ani ne, bo 5 L-trypt ophan,
and about 0.05 mml %8“@8%%@%%%8@&00? EEﬁ reo@’f[ebow] The

conmposi tgon of the invention typically has an osnolarity of between
about 500 nOsnol /I to about 1500 mmol Gsnol/Il. In some enbodinents,
the osnolarity i J00¢bvEbe curopesiboD oftbeavinventien dyricallylPes am@smglanty of

for exanpl e about 80 The, .t qt al n I d ein), 1
content s (YPNERR | yoaburtsomQeey dpamcdi 150G Suhhl Fofmel, o some
enbodi ment s,embé@nicpts| thanbs@oReitg @%&@@én@ocﬁh%ﬁo HOsHoREto Jabbut 1200
i.e. 10 %(w/o)ﬁmgoow As nmentioned above, the concentration of the

essential arff /. efos epanapleapbagt 860dmQsmoln Tha fefapiamipe aeids inotein)

i ndependent |

of the 31 e, BRI aonf R4 200 drils Her X A fon ] $B8is SpRuisfihts.
speci fi c amthe tetal dmmmeymb@onham@abtﬁutmmpbﬂh |ficd. 1@ %O(wlﬂhe

another. In one of such enbodi nts, the anpunts of t¥r05| ne

phenyl al ani ne ar d08H@ka# m%ntme&*t abpve. dhe Lanceniation Gk fhe ﬁﬁﬁe'ﬂtﬁ’é and non-
ot ot " SRS GBS h BRSBTS Beffudal Hpnp B
i s about 1. However, if for example, an optimisation of the effect of the composition effect is
15 wanted, 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¢g (0.033 molfl)
25 L-Asparagine 6.55¢g (0.049 mol/l)
L-Proline 8.779 (0.077 mol/l)
L-Glycine 76949 (0.102 moll)
L-Valine 6.09g (0.053 moll)
L-Methionine 1.76 ¢ (0.012 mol/l)
30 L-Isoleucine 3.45¢ (0.026 mol/l)
L-Leucine 8.17g (0.047 mol/l)

N-Acetyl-L-Tyrosine 5.88 g (0.021 molfl)



20 [0017] In one presently particularly preferred enbodi nent, 1000 mi
of the ~conposition of the invention contains the above-nentioned
ingredients in the followi ng concentrations: L-Threonine 8.98 g
(0.075 nol/1) L-Serine 3.52 g (0.033 nolg/ 1) 25 L Aspar agi ne 6.55 g
(0.049 nol /1) L-Proline 8.77 (0.077 nol /1) cine 7.69 g (0.102
nmol /1) L-Valine 6.09 Lg"b@ﬂ!i%%nrﬁﬂll)‘lﬁ&gwmm é% oty g (0.012

/1) 30 L-1sol 26 | 17 0. 047
gl /1 g N- Acetssl eECITS?'ogYS;}'Ze‘g‘C& 4 gm%élbrml / I(ﬁje@% 'ﬂglléJ enyl gl <(51ni ne
4.69 g (0.028 nol /1) I_I_HISYIHII’IE@H@IZG'[ at6382@ 49 g (0@4u08oMMpl /1)

L- Hi stidi ne-HCl 6. 82 0.044 not/ 1) Argi nine 6.99 (0.040 nol /1)
5 L-Tryptophan 2.12 g é!’gﬂ'ﬁermlll) ﬁw#%gcorrpo ptoi‘@rfnﬂﬂé

osnol arity of 808 nOsnui t ot P otel Ny atlon of
99.91 ¢ ;’1000 m, i.e a@’gut 1(5fa%( 3 b 93&?&@? referred that

no ot her am no acids or proteinaceous noi etles or conpounds are

present in |s 10 cq 03|t|on 0018]., Th osjti er
contai n ot hef I‘|'°’ n@qraa?%ﬁ%)% hgs@n f"ét Eg m@rﬁ'ﬂ‘ﬁ@l%@‘ycﬁl qoé,a protein
rel evant catdod@engatidh %Q%Q@WWH Zighdut 1 W'@WN)UMWH&? pPéfBF8Aathat
in a concentration of up to about or 4 mol/litre. The conposition

may al so contcedthephoinhacids qrrmr@t@mace@nsmmemolbmp@uo@ aeg presest in this
rel evang caté %ﬁosm] | ndependent fromtheir presence. The phosphate
may be ed y'suitable form for exanple, as nonohydrogen or

di hydr ogen phosjba18] T aeem@dsitibns whapbfgtHeosphedi® StHdrs ifiredients, for
NaH2PO4 and Na2HPO4,
example, 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,PO,4 and NazHPO,. 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 osmaotic 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 enployed in a concentration up to

5 mol/liter. A further conpound that may al so be added to the
conposition of the 20 invention in a concentration of up to about 5
mvol /liter is ATP. ATP may be used in tife formof its nagnesium

salt. [0019] Oher suitable additives that may be included in the
conposi tion aSaQ%laH@%ﬂﬁ shesen ag Rdditivenit b%tvﬂqadﬂmrewt i @h@npHakup iy about
oncotic agemy § )o a,TrI) hus can further increase the osnotic effect of

t he corrp05|t|on 0 e i nvention. 25 Exanpl es of such osnol ytes and
oncotic agents i r[ODIad]eTber tarhpdsitibr of ding dnwelstiorg elaat bee usseriom parenteral

roteins such . as al pum n or m xt he eof | es of suitahle
Car bohydr at EEIbUANE 0t JBhied dRrelg 1t BmplQust fers Barontoral nidfticn, the
pol ydext rsosecorﬁm P a@;@e Bmmirﬁéﬂce orfffhéwaatrﬁénmsﬂﬁ%—@émbnc state,

starch (HES) m Xt ures t ese carﬁécﬁy drat e conpounds.

car bohydr at escludmgusmual hot 3mtml prepsint trauma, cmaldjglrnamtatdlsaasef luﬂammatory
about 10 % (w.v). For exa oncentrat.ion

nydr oxyet hy 9ie¢aiesn Sag TSIk fpafnen, emplietantorost SAtve egiment,and
gel atine i s GRRIQNRIASN JELLS i(Which bcduts! b i@,ahdtwurﬁlﬁafwthrdm@ms@a@é@)t The
up to about 3.5%r4% [0020] The conposition of the invention can be

used for partetpessaipbolipstate thed is tigatedscatobe Iasapeiated areeaused by a disease or

enpl oyed f or t QN

i n s09r o PRI, EEiBbel ko U ord B oty SRR BT bl dP e B dfb A dein
not |imi ted diepeless, drgaw f@ilureppostrsptratives s@ess, dduté h@mﬁdd?hﬁmlc distress due
di seases, aqgressjve treatnents, chenotherap post operati

treat ment, aAdmedicaksHigery.t 2swalt 888 lmﬁrewy 'Beebﬁtgte bifte P@"W@P“t'on of the
limted to qgvé]ﬂloﬁﬁ Eiér? Bé -usbiein %@@&@P%lebca§t%ﬁgé% m?enswe care

treated can assocl at or caused sease’ or ondi

sel ect ed fr amitsh@Chh aspwelbrasi paremieraf fcom:f dupplesmunit dor dbeeasneﬂiyplerutabollc
di sorders organ, failure, post-operative stress, acute henodynam c

di st res$ dud@EBtSredi cal surgery, as well as in undernutrition state.

The conposition qbodfEIn | ANPEaRE CRRANT IhS E@o#@eﬁlédbs‘fzj’ﬁ@rQﬁ@clbomposmon
cases, as an geg:qoln intensive care units (ICU) as wel

par ent er al peesnisnysiially asheiisteredhggarftiid.abor this pzuaoqm; sy tsiitable
way of administering a fluid 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 conposition

di scl osed here is usually adm nistered as a fluid. For this purpose,
any suitable way of admnistering a fluid to a patient can be used.
Preferably, the conposition is admnist@ed parenterally by infusion

or injection, for exan&l e by intravenous, 20 intranuscul ar or ,
subcut aneous adnilAP38} dheomventionofumaen dolakes ot far Method epht BePEENg @

nmet hod of pgfs}%zﬁiaggvﬁcm%ﬁ{dsgﬁg“téoﬁéeig@g’nposi tion containing at |east

one of the tiral amno’'acids s d fromthe group consisting
of L-lysine, L-vdti leastlonewfi the dssentileaning, adidsesdlocticde frobt tBS group

phenyl al ani ne, L-tryptophan, and L-threonine, at |east six ,

non- essent | AONSIRHRG" & Es‘ly?é‘leecEé@"f‘?on{-{?ﬁéc'@‘?'odﬁ's@%ﬂq'%%i rgmedponine,  L-
L-tyrosige, dg; L Ne. hni thrdHrstd di ne, L-gl ycine,

L-proli ng an@@%@.ﬁ%& tzhg@h\)\ﬁg’rgﬁﬁiﬁtm&c@%osi tion does not contain
an organi c car boatlleastesix doasessaatiall aunooagide setaotedreneiie groapnesrisisting

conprises prqviding respective amunts .of e _.am no ci.ds and .
i S50l vi ng. (G- PRBe R P AP ArHSIny Fatiiatn P Gokbieing o Bhpingnand L-
8 [0023] TherinavgRéion further relates to a nethod of preparing a

pharmaceutical conposition containing at |east one of the essenti al
am no aci ds sel edvharein ibemaonepasitapdoesmnet eantaig alanipe] gad ne,

L-valin L-1 euci - i - TRt | & = Dy Fne, .
Lt rypt Bnan, - andiieeh ESTERSBrEER iy, et Shafiast € i
sel ected fr awiddanddizgpivirgnipiesiring acids -4 phashacouticalys pac&gapie solvent.
L-arginine, L-histidine, L-glycine, L-proline and L- serine, and

wherei n the compd@P24Un thisetespset. dbis aptedhthati the, ingredientswaesassant iy the

TS P BB RER B LS ks SEcoRS S s
[ 0024] | n t hisninesguids cam talscsbamizdd tdsasolidseandchthie diixturs is dwesdissgivédin a
the 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-filiered 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 conposition of the invention, that nmeans the
various amno acids can also be mxed as solids and this mxture is
then dissolved in a 15 pharmaceutically acceptable solvent only

prior to its admnistration to a patient @ n need thereof.

Accordi ngly, a pharnmaceuti cal conposition_ conprising the essential .
and non- essent i all08&0lideadnvention Befyrthar iupkatesdh@yofite Hwllawing arqyplimiting
any additiqnal,hagredients such as an osnmolytic agent) in solid form
is also within the scope of the present invention. In sone

ci rcunst ances, for exanple, if storage 20 roomis limted, it mght

even be of vant age t repar.e solid . mxture of the conponents af
the composi (PAMBIE ih < PHPaRaYE SIS BF &b ANArmaGeyHica! GAMPOF .o the
only wheg T‘ﬁ‘ﬁ@'@ﬁtioﬁ%ﬂ@ﬁnﬁﬁ e s?ﬁﬁi&?vﬂ bt#hEREd Chained amino acids
pharmaceuti cal acceptable solvent, for exanple, water, or a mxture

of water wi t(BGAprganic solvent such as 25 ethanol, as long as this
solvent is able to dissolve the solid conponents, in particular of

the conposition in the specified anmounts. Typically, the solvent is

dei oni sed, PHR-NEs 9fd dethb@s distilled or mcro-filtered water the
purity of which is acceptable for pharmaceutical applications. The

flui d conposi ti o087 ghepsivey wasaappyeved &xitba EthicsHepmniibee ek thepFaculty of

by heat . st enil i I on:or i le-filt ' I\ r t

2 pat 1 ehp. - A PRVt 6 tndBpbliy' R} (RSt et R ChRameE, gy dbcn
used for theagieapadncuded ithis BRidyoNERs113 patiehtstwigo ineedat iparentsral nutrition
sterile Water for Lnjection (WFl) as classified by the United States

Phar macopi a SUpReHt. a.ﬁel.' [@9@6] W@rﬁit%{)'é’ntqr@ﬁri gengrat Wﬁ'ﬂ?%@twﬁh@dﬁ ggional
the fol | ow ng-nangd i mdi ?Hysigéﬁaéﬁ?{%@-w%éaﬂ@kecléés FBHB(’}f,%é%.ear? fﬂ%@@faged

a pharmaceuti cal conposition of I nvention versus amn

sol uti on w t-80 yaatse bodh avaight rotiexceededis 200B0A)edPdindg meighkin Clinical data
nmet hods_[ 0027] The st ud a ved by the Ethics Conmittee of the.
Facul tylar vareriaoanted BpdE Bt e bafthtsamsouth Bledranm s aesimie o
was obt ai nedné r ofRgRédiBntsPat beNtmoliB@e'deth | Nsdvdrs Skl WBisBrdetS (serum
pati ents who needed parenteral nutrition

creatinine>2mg/dL), or liver disorders with SGOT and SGPT as high as twice of

normal values or more, or diabetes mellitus who needed medication fo control

their blood glucose level, or developed shock lasting more than 30 minutes
20  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
Study Qroup (n=61) received a composition of the invention and those in the
25  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
status had been stabilized. The ingredients of the solutions are as below:
30 [0029] Each 1000 ml of the solution of the invention contain
L-Threonine 8.98 ¢ (0.075 molfl)
L-Serine 3.52¢9 (0.033 molfl)



support after nmjor |aparatony under general anesthesia w thout

regi onal anal gesia. Their physical status were ASA class | and I1,
mal e and femal e aged 21-60 years, body wei ght not exceeded 20% of

i deal body weight. Cinical data 15 werei@umari zed. None of the
patients was with Rregna_ncy or hypersensitive to the ingredients, or
moderate to severeAPRHROINA sor d&+20 Bser um(O OA€dPPW) ne>2ng/ dL), or

liver disorders w_ ; and S s hig £\ of normal val ues
or nore, or di ab\éﬂt Egbllﬁeglori tus V\hggﬂ_%geded E%g?ga%@ to control their
bl ood gl ucose | e\delS)ycire devel opgdé$ock | d81i0@gmal) e t han 30 m nut es

20 before parentergl. nutrition support, or corticosteroid therapy
for at |east 4 joégﬂgr.'e The vm'th%r I crit(g'ﬂéé %fng: sepsis W th

severe oggan dysfiupethiBRineshock 1 t@gti ng nmeiasthsmy30 m nutes,
cardiac arrest, re-operative cases. [0028] The patients were randomy
al located into twolsglesgpe Pati 843gin  S{OMZ6@oUP (n=61) received a
conposition of the invention an LJcose in {)'6% 25]/I ntrol group
(n=57) received U488, for 5%4y9, star(i JrBR he first post
operation day. ThaA@gtm_'pﬂq—bgin@cg_ggigons W0 ®2digem) si nul t aneously
with carbohydrate, main el ectrolytes (Na, K and ) and nultivitamn
to obtain the oprPhanylalesing s. 41%9 finy cad@.088rmaak¥leral nutrition was
started.gfter he ' at bee i.Lixzed. The

i ngr edi %ﬁts of thr[.éezégﬁ%%%g@&ar e%algg’j‘gel ow?oép%%éf%] Each 1000 m of
the solution of thEistidiresHOdbn c@d2gn L- Towddnhom) 8. 98 g (0.075

nol /1) L-Serine 3.52 g (0.033 npJ/l) 10 L-Asparagine 6.55 g (0.049
L- Prol i nd-—89/iNg (0. 077 6@Y 81) Li’éaog%girﬁe 7.69 g (0.102

mol /1)

mol /1) L-Valine;6 053 ) 5L LAl QRime 1.76 g (0.012
mol /1) L-1sol eucITG-ir;@%ggp g (0.?2)161 brol/l)_(b/@jperﬁg'lﬂze 6.17 g (0.047
mol /1) N-Acetyl-L-Tyrosine 5.88 g (0.021 not/1)

15  The osmolarity of the solution is 808 mOsmol/L

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

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

L-Lysine Acetat 14.80 9
(L-Lysine equivalent) (10.5g)
L-Threonine 570 g
L-Tryptophan 200 g
25 L- Methionine 390 g
L-Phenylalanine 7.00 g
L-Cysteine 1.00 g
l.-Tyrosin 050 g
L-Arginine 10.50 g
30 L-Histidine 500 g
L-Alanine 8.00 g
L-Proline 500 g



L- Phenyl al anine 4.69 g (0.028 nol/1) 10 L-Lysine-Acetate 20.49 g
(0.108 nol /1) L-H stidine-HCl 6.82 g (0.044 nol/1) L-Arginine 6.99
g (0.040 nol/1) L-Tryptophan 2.12 g (0.010 nol/1) 15 The osnolarity
of the solution is 808 nOsnol/L [0030] Eath 1000 m of the enriched
BCAA sol ution contain: L-Leucine 14.00 g L-isoleucine 8.00 g 20
L-Valine 8.00 g 4 EY88ne Acetat3-%. & 9 (L-Lysine equival ent)
(10.5g) L-Threo .00 g 25 L- Methionine
3.90 g L-Phenyl a%@ﬁ‘."%é’g&gﬁ'dmwﬁm&ste. ne 1.00 g L-Tyrosin 0.50 g
L- Argi ni ne 10.50 LgAQﬁaIILICHC&IiIdI Me0®. @ g L-Alanine 8.00 g L-Proline
5.00 g 11 L-Seri mnoa t|c aC|d/GIyC|ne5909
L- Aspartic acid ' utarfll a&d 1.00 5 The osnolarity of
the conpgrative soI ut | on is 932.5 mGCsnol /L. [0031] The parenteral
nutrition solutions were admnistered to central vein.

The osmolarity of the comparative solution is 932.5 m Osmol/lL.

[0031] The parenteral nutrition solutions were administered to central vein.
No concomitant injectable medication was allowed through this venous line. The
dosing schedule of the infusion given per day depended on the body weight, i.e.

10
Body weight 35.1 —45.0kg=1.6 L
Body weight 45.1 — 55.0kg=2L
Body weight 55.1 — 65.0 kg=2.4 L
Body weight 65.2 — 75.0 kg =2.8 1
15

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

20 [0033] Composition of 2 L solution:

- 500 ml Amino acid

- 1600 ml Dextrose 20% (1200 kcal) with :50 meq, Na+ 50 meg, Mg++ 10
meq, and multivitamin Cernevit®

[0034] Composition of 2.4 L solution:

25 - 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:

- 700 ml Amino acid

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

14 meq, and multivitamin Cernevit®



No concomtant injectable nedication was all owed through this venous
line. The dosing schedule of the infusion given per day depended on
the body weight, i.e. 10 Body weight 35.1 - 45.0 kg = 1.6 L Body
weight 45.1 - 55.0 kg = 2 L Body weight1%5.1 - 65.0 kg = 2.4 L Body
weight 65.2 - 75.0 kg = 2.8 1 15 [0032] Two jnfusion adm nistratijon
sets were used fdpoﬁglﬂeﬁﬁﬁﬁ’lm(%)cnﬂghtsﬁﬁﬂqm ARdNENBEEADS &0 108, carbohydrate
el ectrol yt e Nt ravenous nmultivitamn Cernevit(r) was connected
to Y type connector. Each infusion rate was regul ated by infusion
punp. Both sol uti[0087)Rhsical \examipatiomiwasnpesfoened yevady liayrgntil 2Be s~ post-
[ 0033] Conposition a%ﬁsz solytion: - 500 m Amnpo.,acid - 15

I

: , 00, m
Dext rose 20%REI2H(F oy YRIg @ﬂﬁézﬁigmaqf epchRaientivas mgasied befage the
o tani . - T
500 - Agi nQ il BBy seftithd br PSR Lk tte AOSitdl Winedersonal
meq, Na+ 60 anshdiregly-takar catsgby trathedupersonelaofilmbosatoduim Klinik [RIRGBB]A in the
Co It f 2.8 L | ut.j a3 700 ., Am id.30 - 21 1)
bext rose. 200stRseecely Sieliivedar KR HlPg. Ssaraghs Yodiakarp and
and mul tivi tSuhaBafs) B §amplbivad Bl jEEEséfors S!ﬁa‘?ﬁﬁth’é igfisidieopstedteral

as necessary to the carbohydrate solution. [0037] si cal ]
exam nat i on Widligie onodaed, edat ¥ aag davt 6| pesteopsra yspespestivel alhese

o0 s gt 5kl ey By R ORI M GRSV, (e
per sonal acid, prealbumin, albumin, lipid (triglyceride, high density lipoprotein-cholestero}
and low density lipoprotein-cholesterol), SGOT, SGPT, aminogram and blood
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 posfoperative 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



and directly taken care by trained personel of LaboratoriumKlinik
PRODIA in the respective study sites (Medan, Jakarta. Bandung,

Semar ang, Yogyakarta and Surabaya). Bl ood sanple was taken just
before starting the infusion of parenterg¢ nutrition on day 1, day 3

and day 6 post-operative days respectlvely These 10 bl ood sanp
were exani nélﬂjf’ﬁlﬁks'f@rsﬁiaff‘?'wi'% YsnSUmALiE de Sefetyniaia, wees éPaB’#Pﬁchf the all

1 popr ot o n-Lmics ST draup' Rfbarird e Spfag rarebith. (I Ebumence of any
SGOT, SGPT, Axdenssrivardnd\R)| dadhg ghelcsisdy period avds lshnmnbrmspbg meant of
o e SRS oS PSR st B BRI ien
exam nat son., Jveiks f r foeio c g

met hyl - hISSt |pc5§ne \{g?ewg{)e :ag {leedcj LIs tgg)n/og ?@fﬁg t he g’ﬂ?%ﬁ@@é’""@ﬁrtggﬁ" as
(day 0), untpelrfodransadaogmmmfermammatd/@yvarﬁhlmsj Ibadasrcef min-aaxhaipdisiribation,

ded. . Al l .| abar at
Uabor at or | uirddrPRiorBReMas TSt B pateyBRt. ¥ Refrgi 3Rt Mot s aghieved,
Event (SAE) Maﬁm Rehitries ndh parapiatay taf tberfdrfdty, was reported in
the Case Report Form (CRF). NI concomtant nmedication and its

rel evant data i ndPO4@Inghiscshwgeerivg studyt(Brdaysdmastihe raakeomepiive to assess

o the 15, phe Sty BN SomBiSfioh b YR vepfitn =5 BB With RpotipShfion.
i ntake was arl ewedler?3o[haR3¢d Wiy fourid) wisioHowag Flihp rosilirgblestoatitat of the
stratified for center. _The random asmgnment of the subjects was

provi ded | n SROtELERYPs Jhectiudyn periagevas tasshert fo saea eﬁf@r@m&e sy prampters
was clearly; 0 grbgi%}ll &yan al
characteri st'ﬁ@o t%eggg%bgammggﬁtro g upgoﬁglgrca%g?yzegcentrath)n of
begi nni ng oftrarisdnyrltlaa(prmmumm)a'msignifit:antlyaﬁlgherrparm $iindicating an effect of
assessi ng t?ﬁ effl%ﬁé% of, t he st d| ed A no acjid solution, the

ef fi cacy”variafPEY 8@5’?&)5?"@8 B%%ﬂ%?ﬁﬁ'b@e Bata on the exposure
of study nedication were anal yzed for the all subject treated group.
The anpunt of 13 adm nistered solution was summari zed. Safety data
were anal yzed for the all subject treated group conparing the safety
vari abl es. The occurrence of any



Adverse Event (AF) during the study period was sumari zes by neans of
frequency distribution. Appropriate paranetric and non-paranetric
statistical 5 procedures were applied using 95% Confi dence | nternal
Student t-test was performed to conpare quantitative variables. In
case of non-normal distribution, |ogi4ransformation was first be
performed. If normality still could not be achieved, Mann-Witney

non para 'A;r €T AR fé_formed. [ 0040] This short period study (5
days) hagq}t-vﬁe—nﬁrn—&retlirv% to assess 10 the safety of the
conposition of the invention as conpared with another solution. An

excel | ent to1l erance was found, which was fully conparable to that of
the controll-groupA PRIMIGRNICALFQrRROSERN EORtalREt to see a

difference in paragd£f fholA NI‘-’RJ:G%’t?I-Ii_-‘P;(rEEHeCi ency (nitrogen bal ance).
ans

However, the concentration of yritin (preal bum n) was
si gni fbcant |y hi ghdr.04thmady L saspadagime,i ng an effect of 15 the

conposition of the | nt i on, protein synthesis. 14 WHAT IS
CLAIMED IS: 1. A p@a&ﬁﬁ@yfp@égn osition containing 0.021 nol/lI

N- Acetyl - L-tyrosi ng o fhdMP-Hi®ldine-H@spar agi ne, 0. 040 nol /|
L-arginine, 0.044 nol/l L-histidine-HCl, 0.102 mol/l L-glycine,

0.077 nol /1 L-prol ih#Q2 n@lblLapgimsl /1 L-serine, 0.108 nol /]|

L-l1ysine-acetate, ?FS Orl'ﬂ)g[ | otiyaline, 0.047 nol/1 L-1eucine,
0.026 mol /1 L-isol &ud n&! P22 nol /1 L-met honine, 0.028 nol /|

L- phenyl al ani ne, @ 03P [Isekinkr ypt ophan, and

0.108 mol/l L-lysine-acetate,
0.053 mol/l L-valine,
0.047 mol/l L-leucine,
0.026 mol/l L-isoleucine,

15 0.012 mol/l L-methonine,
0.028 moi/t L-phenylalanine,
0.010 mol/l l.-tryptophan, and
0.075 mol/l L-threonine,
wherein the composition does not contain an organic carboxylic

20 acid as electrolyte.

2, The composition of claim 1 having an osmolarity of between 500
mOsmol/l to 1500 mmol Osmol/l, preferably 600 mOsmol/l to 1200
mOsmol/l.

25

3. The composition of claims 1 or 2 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.

30
4, The composition of any of claims 1 to 3 which does not contain L-

alanine.



0.075 nmol /I L-threonine, wherein the conposition does not contain an
organi c carboxylic 20 acid as electrolyte. 2. The conposition of
claim1 having an osnolarity of between 500 nOsnol/I to 1500 mol
Gsmol /1, preferably 600 mOsnol /I to 1200 nOsnol /1. 25 3. The
conposition of clains 1 or 2 which dogs not contain at |east one
non-essential amno acid selected fromthe group consisting of

L-al ani ne, L-cysteine, L-aspartate, L-glutamate, and L- glutam ne. 30
4. The conposition of any of clainms 1 to 3 which does not contain L-
al anine. 1555. Thaheoomapbsition 6f aﬁynbfoélamhwrwo ¥ Which Yisglptedl for
adapted for parental nutrition. 5 6. The use of a pharnaceuti cal
conposi tion of any Pgrerpbnustiant o 5 in the manufacture of a

medi canent for parental nutrition. 7. The use of claim®6 in the
manuf acture of a medi canent for the treatnent of hypercatabolic
state. 510 6. The use of a pharmaceutical compaosition of any of claims 1 to 5 in

the manufacture of a medicament for parental nutrition.

7. The use of claim 6 in the manufacture of a medicament for the

treatment of hypercatabolic state.
10



