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Due to these properties, Meldonium (registered with the trade mark of
_MILDRONATS®" , “MILDRONATEY’, “MIJIIPOHAT®”) is extensively applied
in medicine as an anti-ischemic un stress-protective drug in treating various cardio-
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0.A Koshelskaya, A.V.Vrublevsky, A.A.Sokolov, A.T.Teplyakov, I.Skarda,
V.Dzerve, D.Klintsare, A.Vitols, LKalvinsh, L.Matveyeva, D.Urbane. Clinical
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Furthermore, Meldonium dihydrate is actively dehydrated at temperatures so low as

40-45°C. This means that sure storage of Meldonium dosage forms containing crystal
hydrate is rather embarrassing in countries with hot climate.

Because Meldonium dihydrate is not readily applicable for producing drug oral
dosage forms, it was a further object of this invention to find other pharmacologically
acceptable salts of Meldonium which would lack hygroscopicity or/and, be thermally

stable and could be stored in any climatic zone for a long time.
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The salts of both strong and weak acids, viz. Meldonium sulfate, hydrogen
chloride, acetate, lactate, citrate as well as salts of many other pharmaceutically
acceptable acids are hygroscopic. Consequently, using these salts for preparation of
pharmaceutical compositions for 'oral use is deemed lacking preference to that of
Meldonium . |
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50°C Il the corresponding salt is formed. At the second fechnological stage,

Meldonium salts are evaporated to dryness if necessary. At the third technological
stage, in case of need the obtained salts are recrystallised from a suitable solvent.
EXAMPLE 2
The said salts can also be prepared from the corresponding salts of Meldonium
production intermediates, viz. methyl- or ethyl-esters of 3(2,2,2.-
trimethylhydrazinium) propionate, the latter being heated together with the

corresponding acids in aqueous ‘or aqueous-alcoholic solutions, and subsequent
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Meldonium phosphate (1:1). Mp.158-160°C. 'H NMR spectrum (D,0), 8, ppm:
- 2.60 (2H, t, CH,COO"); 3.31-(2H, 1, CHuN); 3.35 (9H, s, Me;N'). Found, %: C 29.64;
H 7.05; N 11.33 Calculated, %: C 29.51; H 7.02; N 11.47. Initially H,O content in the
sample was 0.0762%; during 24 hours at 100% humidity it remains unchanged.
EXAMPLE 6
Meldonium fumarate (1:1). Mp. 140-142°C. 'H NMR spectrum, 6, ppm: 2.57
(2H, t, CHy); 3.29 (2H, t, CHy); 3.35 (9H, s, MesN™); 6.72 (2H, s, ~CH=CH-). Found,
%: C 45,46; H 6,94; N 10,72. Calculated, %: C 45,80; H 6,92; N 10,68. Initially H,O



it remai ns unchanged. EXAMPLE 5 Mel doni um phosphate
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s, Me3N+). Found, % C 29.64; H 7.05; N 11.33
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Mel doni um mucate (gal actarate; 2:1; xH2O.
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Initially H,O content in the sample was 3.0414%; after 24 hours maintenance at 100%
humidity it was 7.6830%.

EXAMPLE 10

Meldonium pamoate (1:1; x H,O). Meldonium (5.46 g, 30 mmol) and pamoic
acid (5.82 g, 15 mmol) are mixed with water and acetone (15 + 15 ml), the formed

suspension is evaporated, 30-40 ml toluene is added to the residual viscous mass, it is

_ grated, and evaporation is repeated. If the residue’is insufficiently dry, treatment with

toluene is repeated. Mp. 128-133°C (decomp.). '"H NMR spectrum (DMSO-dg),

8, ppm: 2.41 (2H, t, CH,CO0); 3.14 (2H, t, CHaN); 3.25 (9H, s, MesNY); 4.75 (2H, s,

~CHo—pam)); 7.12 (2H, t, Harom); 7.26 (2H, td, Harom); 7.77 (2H, d, Haom); 8.18 (2H, d,

Harom); 8.35 (2H, s, Harom). Found, %: C 62,90; H 5,83; N 4,98. Calculated, %: C

63,07; H 5,84; N 5,07. Initially H2O content in the sample was 1.71%; after 24 hours

maintenance at 100% humidity sample mass increased by 9% due to absorbed water.
EXAMPLE 11
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afteEXéM%} mai nt enance at 100% huni dity sanpl e

IR 10 S Y S IR b,
;bjMR B6E@H,unCHR2O0);&,3 [nRH, t, TN 385 (9H, & MeSFRGIXY1H, s,
REin Porndescos 1 B 57 W Bo6aeafugto 05 0 Yo 1 36 N
fale lIhﬁ{‘aﬁ? ¥ corten?Gn S saﬁlp?e As 1"1'7‘%‘! ader 29 hgm%]mamtenance at

Initiall Ocontent in the sanple was 0.313% after
"/hbumghﬁyntsamp@m@enmasz@ b96l Bunduti topbscahed watenss

i ncr. 1.8% due to absorbed water. EXAMPLE 12
e AR e at (1:1). l\/p 86-88C. 1H NVR
Spe%él’d(ﬁhﬁ%@iucafb (gm:iﬁtar&eﬁll 1() M | 5@1'3@@3 ] NMIf‘]spectrum

éﬁ@f& PP%@% <2%t@ £00% 106(E @Hm) #6595 OE s, MeaN'); 3.71
| con%:ent In %“h{ Jefs 2721\%6?8 1@’ %?%0 ?j ? Elh ﬂg%ﬂb Imili acid.

Faind; éfradcs).2; HOG%hM,G'BW GAvmhted, s sC |4ﬂ)¢22@&$&ﬁ79§yN 7.86.
12% du to absorb d vvater I\/PL 13 Mel doni um nuca
Rycla4t sergentyinthe sqypple s _l13We; atiqn ZqVroush Brfiienance a’100%

ﬁ@&%’cyﬁ%aspl@nﬂ o2. 47 (2H, t, CHZCOO) 3.26 (2H, t,
(9H, s, Me3N+); 3.71 and 3.98 - two

si nEXRAMBE 16w intensity, protons of the slightly

7 70 eR R RRFEHS G41) ol 551 8o MM sefigim (D20, 8, pomm:
i 93 mald ¥ 2P, SOt 81 @A, § mex EMIPLE);VESs 183B% 2 &fNBINY); 6.65
Rour $” mai ntendance at 100%
(2H s, "CH=CH—(fum.ac)). Found, %: C 46 68, H 7.91; N 13.69. Calculated, %: C
47.05; H 7.90; N 13.72. Initially H,O content in the sample was 1.5136%; after 24
hours maintenance at 100% humidity it was 13.4707%.
- EXAMPLE15 — -~ — '
Meldonium 2-aminoethane sulfonate (taurate; 1:1; x1.5H,0). Mp. 190-193°C
(with decomp.). "H NMR spectrum (D,0), 8, ppm: 2.38 (2H, t, CH,COO); 3.18-3.30
(4H, m, NCHymelg) + CHataur)); 3.34 (OH, s, MesN™); 3.42 (2H, t, CHy(taur,)). Found,
%: C 32.40; H 8.16; N 13.98; S 10.60. Calculated, %: C 32.21; H 8.11; N 14.08; S
10.75. Initially H,O content in the sample was 9,4824%; after 24 hours maintenance

at 100% humidity it was 17.0854%.



humdity it was 12.8 % . EXAVPLE 14 Mel doni um fumnarat e

(2:1). M. 156-158C. 1H NWR spectrum (D20 d, ppm
wa2el/00za t, 2 x CH2(neid)); 3.29 (4H t, 2 XPCT/LV2004/000005

CH2(neid)); 3.35 (18H, s, 2 x Me3N+); 6.65 (2H, s, -

CH=CH- (fumac .)). Found, % 8C 46.68; H 7.91; N 13.69.

Cal AXAVEIE % C 47.05; H 7.90; N 13.72. Initially HO

L G e Lt -

d t ;
i§4g¢H @nCH%Ep@O?QnOP%g égﬂcne V\AQI;EN};?;%%(SEUE aﬂ/l%'\ﬁvN;b &42 (24, s,
ot o e % 46tk 53} :8@ teHEsa, bl §147.05 H 7.90; N

B A5l MR iy S 38 o

QZDG% hurhiit} eamplekdas® &hcr&sécﬂb}ﬁ DS%%E: ¢ol hisdogiskd WhterC
32.21; H8. 1% N 14.08; S 10.75. Initially H20 content
in tReANE 7 was 9,4824% after 24 hours mai ntenance

at 11@91&%,55 g (@?{/gbﬂad&?é(llf W& Fadfe, Mﬁ( %%ﬁbmm

mal eat 104-1060C. 1H spectrum
@20)pdy pEN52.404¢HH, 1, CHEETID); ;702.99 (ZHHm,tCHQ—QN)% 27 (2H, 1,

Gty o s i Miggl o 93 108 SE BRI chovd 2y @ m 7.8,

M-13@3. NalkBiated, % T 88.89] N 7HOONCIIN £ Mitiklly HHO SRR 18 tN@Sample
1. 3595% after 24 hours mai ntenance at 100% humi dity

wagrp}-&%oreBer 2hbowa seaintepanteeb HRYo thomidisn paveple wedse rncreased by
|umL (+)-as rartate (1:1; x2H20).

W\Mﬁﬁé%ﬁ%%d "NMVR spectrum (D20), d, ppm 2.49

(2HEXAMB|ﬂ233QD) 2 70-2.99 (2H, m CH2(asp)) 3.27

(2H, t, CH2N); 9H, s, Me3N#): 3.95&IH5dd, 1
mwrbéyldoma@h&reawa@ L7 13Hp0% 3B, 287238%3. (decomp.). 'H NMR

t%:,% YoR al | w.
sggn ent fqg)t’h arrplggq%ésé_lg—I g:g/?)o fter@ shWMééma““g) 552 on,
tEFHENE BT ©Fats, MXGBe Yy Gre2dRHy s, D60 ...58 ) dnitiakly Ea®ednteyt in the
18% due to sor be EXAVPLE 18 I doni um

PRPIR Weat b % % g’lfé\%?urs Npainispancs s i {ﬁy)s.aml’ﬁ’ mass

MMgas%ﬁ%ﬁ 1@%&%%01%@(1 R, 2. 38 (2H51, CHZC@ ); 3.03
(3HS5 S5NMe(creatne)); 3.22 (2H, t, CH2N); 3.35 (9H,
SSI\/@MMPIJEH?Z (2H, s, NCH2(oreatine)).lnitially H20
CoNti i ohilnt 8fate (1:1). Tu 98-100°C. 'H NMR spectrum (D;0), 5, ppm: 2.62
(2H, t, CH,COO"); 3.31 (2H, t, CH,N); 3.35 (9H, s, MesN"). Found, % C: C 29.23; H
6.57; N 11.17; S 13.10. Calculated: C 29.50; H 6.60; N 11.47; S 13.13. Initially H,O

content in the sample was 1.4189%; after 24 hours maintenance at 100% humidity

sample mass increased by 20% due to absorbed water.
— EXAMPLE20-- --—~ ~ ~ 7 T

Meldonium magnesium succinate (1:1:1; x2H,0). (see Meldonium-magnesium
tartrate). Mp. 135-140°C (decomp.)..lH NMR spectrum (D,0), 8§, ppm: 2.39 (2H, t,
CH,COO); 2.46 (4H, s, -CH-CHo—(succinac)); 3-22 (2H, t, CH,N); 3.35 (9H, s,
M63N+). Found, %: C 36.66; H 7.28; N 8.37. Calculated: C 37.23; H 6.87; N 8.68.
Initially H,O content in the sample was 10.1215%; after 24 hours maintenance at
100% humidity sample mass increased by 20% due to absorbed water.

EXAMPLE 21



sanple was 15.8% after 24 hours mai ntenance at 100%

hum dity sanpl e mass increased by 18% due to absorbed
woauesr12BXAVPLE 19 Mel donium sul fate (1:1). TnPCT/LV2004/000005

98- 1000C. 1H NWMR spectrum (D20)5 d ppm 2.62 (2H, t,

CH2COO ); 3.31 (2H, t, CH2N)® 3.35 (9H, s, Me3N+).

FourMeldoniGm @agfeR@n ¢itréie5d;1:N IZHiO) Se&fMﬂdonimn-magnesium

My Tpsanfh e CR el DO Thamm 248.CH ¢
@A,B0oMs TR mﬁna@ch@ﬁz &@9% benodi EVC%@A%M?H s, Me;N™).

i ncreaséd by 20% due to a sorbe wat er

Raindo Pré: lﬁrﬁﬁeﬁ@né{sﬁ&% Nie0f-narleulpted1C136.320HE ) 10; (M 6. Initially
% et T R St Res 3. %%ﬁ%@a%@ s TR ot 19p%% pumidity

Qed)f;ﬁls%d46 (4H s, - - CH2- (SUCGi nao) ); 3.22
(2H . 3.35 (9H, s, I\/E3N+) Found, % C 36. 66:
H7T2>éAM€&Ié3 . Calculated c37 23: H 6.87: N 8.68.

Init n o
aft eﬂﬁaéihﬁwg%%ﬁ%aﬁtlnt en nce at éa@‘gm%%@dﬁ%&/@m (-0), 5,
pEss2.56 (2Has edHp§O0R 0208 fe (41D chbéaﬂﬁhdmy}af%% (ZHMJ\/BEEN) 3.35
@ké&gﬁm magnesiumcitrate (1:1:1; x2H O (see
magnesiumtartrate). M. 195-200 0C
(demMPLElj-y\ll\/R spectrum (D20, d, ppm 2 48 (2H 51,
, 2.75 (4H 5 dd, 2 cCH2(citr. 3.26 (2H 5

t , CHere:ldémm ¢igntes (1), Np3RGY-10 °ﬁo(dﬁ@0m%) i Dbl poctrum

[y (PP BB 2o it R RO 71 L o gl 26 (.

24 HOEII@H{@XAt%r@@Hes@&NIQN 9hum dity the sanple
di f f used MPLE 22 Meldoniumcitrate (1:1). M.
90 JeXAMRdedbnp. ). 1! | NWR spectrum (D20)5 d, ppm

58l G0 o A e igR L 00

&WES&B(%I%%HMdQIl)L rza@o(s [(5%) é’) QCWCHQ§S“°é§¥%)QSZg QH, t,
econp spect rum ppm 2.
éEHzme@H Friccetzt azMga (4H 5 dd, 2 cCH2(citr.)) : 3.26

(4HI\%X%MPL2£ S£H2N) | 3 35 (18H 5 S5 2 ¢ Me3N+)

Meldonium succinate (2:1). Mp. 103-107°C (decomp.).'H NMR spectrum
(D20), 8, ppm: 2.47 (4H, t, 2 X CHymeldon)); 2.59 (4H, s, -CH>~CHa—(succin.ac.)); 3.29
(4H, t, 2 X CHametdon)); 3-35 (18H, s, 2 x MesN™).).

EXAMPLE 26

Meldonium adipinate (2:1). Mp. 110-114°C (decomp.).lH NMR  spectrum
(D20), 8, ppm: 1.55-1.70 (4H, m, 2xCHaadip.)); 2.28-2.39 (4H, m, 2><CHz(ad,p ); 2.45

~ (4H, 1, 2xCHameidon)); 3-24 (4H, t, 2%CHy(melgon); 3.34 (18H, 5,2 x MesN™). o

EXAMPLE 27

Meldonium tartrate (1:1). Mp. 100-107°C (decomp.). 'H NMR spectrum (D,0),
§, ppm: 2.57 (2H, t, CH,COO07); 3.29 (2H, t, CHy(meldony); 3-35 (9H, s, MesNY); 4.55
(2H, s, CHtart.ac))-

EXAMPLE 28




Mel doni um succi nate (1:1). M. 95-100 OC (deconp.). 1H
NVR spectrum (D20)5 d5 ppm 2.51 (2H 5 t

wahigsroeeden. )); 2.60 (4H 5 s, - CH2- CH2- ( succPaTam2004/000005
); 3.27 (2H5t, CH2( On.)) ; 3.35 (9H 5 s, M3N+) .
EXAMPLE 25 Mel doni um succi nal® (2:1). M. 103-107 0C
( deddaidoyiuml lactateN{Rl )s péizt I0rh 1682 Qllecotp. P phiNMR 4peqtaih §D,0),

Saghy s DUTR e 2 35 U8EHE o lt% S G
%/%5(9&%'}&&/1@3 8CEMI\(E’HEquJ\égldcqpm um adi pi nat e (2 1).

110-114 (deconmp.). 1H NWMR spectrum (D20, d,
ppm This &5entiq r¢lates Blseptoophapppyentirad, fpymulationsgeqntaining a4 least

g\? € APf ( Qﬁcﬁéﬁgﬂéﬂg}s& ?%érﬂ%‘b)H hg}eglhz %ﬂ%ﬁﬂ%ﬁ:ﬂ%&}() Métive and

M&éemlcﬁXAhﬁeﬁtaBVe E@]Jidj oniligmd akéipehe skdlhn. dMg dosage form
100- 107 OC decomp ectrum (
progucti opH, Sql 1(d f@p@ ons su1tf|:1\{§e 2191 Q}xp up1ngC89§arg§| é%rﬁlS) )of oral

e, 5, A e, SRR orfiniB 2] Bl bt and

é}mqnempafél-prQMbbpectrum (D20, d, ppm 1.33-1.48

( SF%PQ@%EM}W ;133 ac%%f% §121‘Esg‘ﬁ EMG)) msf%? r(t%) ﬁaﬁa‘[s ca&)%ets pills,

Qﬁ%ﬁl’e@ thoddas; orlEHpSuleSMBEF §HN doftadt £MalGRuhQalt from 0,5 to 5 gr.
phar naceuti cal formulations containing at | east one of

pirdablet] erplatupilseapesle 98 98¢ PN hEpevder 85 gpamaleraceut i cal

s, AP P A SR APLR il ot o

sy fatsbid Soruldtiabl e for produci ng dosage forns of
oral_introduction as well as ;ﬁyr ups and sol utions

ontI%MWgLE%% Rerguhtipngfar manyfaciudng apletit s are
I n case \/\ﬁ@ﬂ“ he active substance(s) is
%areefdl nser%ed into tablefs, caplets, pills, granules,
pordinsto the invegsard es, they shall contain a Mel doni um
éal fromO,5 to 5 gr,, per tablet, caplet, pill,
| e or one porti o?pé‘? € powder or granul es. The
frﬂhlovving non-limting nples illustrate the

pharmaceutical fornulation of salts for solid
Cosstratagt | on EXAMPLE 2D nEpr mul ati on for manufacturi ng

hap] ets: 531 mg

The following non-limiting examples illustrate composition suitable for

producing capsules is the following :

EXAMPLE 30
A Meldoniumsalt - = -~ 500mg
according to the invention
Starch 66mg
Talc 26 mg
Ca-stearate 3 mg

Total 602 mg



A Mel doniumsalt 500 ng according to the invention
Starch 20 ng Talc 10 ng Ca-stearate 1 ng Total 531 ngy
woheosfoa2d3ewi ng non-1imting exanples illustrateCT/LV2004/000005
conposition suitable for producing capsules is the
follow ng : EXAMPLE 30 A Mel #bnium salt 500 ng
accomtaggiftite ddive(s) uesintrodudstidydhjebifory of alrally?by mgans of drops,
Ca-stearate 3 nETﬁtal 602 In ngilse | f the acti és&
@SB UP R RSHEFEEY By PRAMACEIAS TGP, alﬂﬁo‘ﬁ%’é’n%%’i orfium salt
?&:‘aﬁﬁﬁmgaéz B HPerRfonf 4eRA8 8F 01518 PPARY BRIkt be@h pharmaceutically
ornulation shall contain a Meldoniumsalt according
tdmiskible sahveamt ¢.gn distillad rveetérp apfis@tosict glug09s by buéfeylkelution or
aang pgg{naceutically adm ssi bl e sol vent, e.qg.
WSS PetWat er, an isotonic, glucose or buffer

sol UTheOfb]kvidE Xonligftied ekdi@ples ThetrtolthOPhdithaceutical formulation
non-limting exanples illustrate the pharmaceuti cal

phialta fertiniseiable adaliistratinn qrnd oradly| a8 AIF i r at i on

or/a@gA ﬁlﬁg adm ni stration: EXAMPLE 31 Injection

fornulation: Mel doni um salt 500 ng according to the

i nvehjdction Wainatatfoar i nj ections 5m EXAMPLE 32 A syrup

formul ation:, A Mel donium salt 25.00 ng according to
Meldppa sdh 500 mg

according to the invention

Water for injections Sml
EXAMPLE 32
A syrup formulation:

A Meldonium salt 25.00 mg

according to the invention
Methyl-p-hydroxybenzoate  0.20-0.60 g
Propyl-p-hydroxybenzoate =~ 0.01-0.1 g

Propylene glycol 6.15-8.30g
Sorbit 120.00-150.50 g
Glycerine’v 10.00-15.00 g
Purified water 108ml

Total 250ml

\
\

~- - In case of trans-dermal @application of the active(s), it’s (their) content inan
cream, gel, solution, ointment or plaster shall be 0.5-40% by weight.
The following non-limiting examples illustrate the pharmaceutical formulation
of salis for trans-dermal (local/topical) administration:
EXAMPLE 33
Gel formulation:

A Meldonium salt 10,00%
according to the invention



Met hyl - p- hydr oxybenzoate 0.20-0.60 g
Propyl - p- hydr oxybenzoate 0.01-0.1 g Propyl ene gl ycol
w6 2005/082230g Sorbit 120. 00-150.50 g G ycerine PCT/LV2004/000005
10.00-15.0Qg Purified water 108m Total 250m Lr case
of trans dermal application B the active(s), it's
n an cream,ggl, solution, ointnent
f t C%@C%ﬁlﬁdebe 0. 5-40% b’)g/g\/\/el ght. The foll ow ng
m ting exanples illustrate the pharnmaceuti cal
formyl ation.of salts for tra Odermal (1 ocal /topical)
AAANTE Y on:  EXAVPLE 33 formul ation: A
gbl doni um salt 10500% accor dé}qg to the inventionSodi um
]Eycol late 4,00 type Propyl ene gl ycol 2,00
ri.c acid 0,40 Purified vater 83,40 In the case the
§§F 1ed ¥ah g ni st ered rect al heir content in a
supp03|tory or m croenenma accounts for 0.5 to 40 % by
ght. CLAIMS 1. Mel donium salts of the general
Inoﬂwwaae the (eHayeNadoiptsiodoesialih dheir foxtent imrp gHPRRsitory or
r o ng of hydrogen
%&ﬁ? agg%mgr%?g%tgﬁprafg?w&%;dr ogen oxal at e,
hydrogen mal eat e, hydrogen panpate, orotate,
gal actarate, sulfate, dichloroacetate, hydrogen
gal actarate, fumarate, taurate, naleate, hydrogen
aspartate, creatinate, hydrogen sulfate, magnesi um
succi nate, hydrogen citrate, citrate, succinate,
hydr ogen succi nate, adi pinate, hydrogen tartrate and
| actate anions 2. A salt of claim11 is neldonium
hydr ogen phosphate 3. A salt of claim11 is nel donium
fumar at e



4. A salt of claim1l is neldonium hydrogen funarate 5.

A salt of claim1 is neldonium hydrogen oxal ate 6. A
weabds/oet23sl aim 1 is nel donium nal eate 7. A sal PCOMLV2004/000005

claimlis neldonium hydrogen nmal eate 8. A salt of

claim1 is mel doni um hydroged3panmpate 9. A salt of

claim1l is neldoni um orot aCEAIBISA salt of claim1l is

nmel doni um di chl oroacetate 11. A salt of claiml is

nmel doni um gal actarate 12. A salt of claim1l is

mel HoniaaeversaBesr ©abasdaraingud3cics N*N’ﬁcﬁ et éd}ﬁ
el dowrféfenhxeiasgﬂﬁ&oﬁ%a@a&@r f{ & %L & gb

|
D e i B
sul ph tg ?alé?l Pa‘bﬂﬁ?& qgeq @ actarate,
18. A Z:‘F 5 e% S héféﬁoéf‘:‘h Pﬁm%‘tﬁ G osTEyERIe hy diggen sulfate,
19. A %Pesé‘fmé}l%ﬁﬂ?ﬂt% SKIrogen FAte A B Gl SRibae. 2y droges shecinate,
of cl &fRinEtS BygroRebRtiAl Myleegieriniarsci nate 21. A sal t

of claim1l is neldonium magnesi um succi nate22. A salt

of %! & saltbfickimg| id oreldomivn hpdmogerepiBphate sal t of cl aim
1is neldoniumtaurate 24. A salt of claim1lis

mel3doAi sainolf gthiradein nebdonivah €uddrateA salt of claim1l is

mel doni um ['actate 26. The pharmaceutical conposition

Conpr ASsaR®f eR@n afis SRldonidt AFA &%éﬁﬁﬁﬂaréﬁ@' ch is intended
for oral or sublingual admnistration and is in the

forgm Rfsaftg?lcﬁirﬁ 1 1¥‘”rrfeﬂl %]{Lm){vhw}ggdq L0 a?e}telz ng, capsul es,

c pl ets, dragees, granule or sol ution, mhlch

th t
[ﬁ‘ef*sa@ggg@rlﬁ SrieniBaliale o powser dose, or

aI so as a 0.5-40% sol ution or syrup for oral
adrf nAsSPFQfP]@Hn lismelgpriuphbydragaunileale conposition
according to claim26, wherein the pharmaceutically
ac GepAablt of claim ilds miekloainehydrdgdn mmdake gr oup
consi sting of one or nore of the follow ng: stearic
aciod angit of slafall tiSmeldafu@SErotlé UCOSE,

10. A salt of claim 1 is meldonium dichloroacetate

11. A salt of claim 1 is meldonium galactarate

12. A salt of claim 1 is meldonium hydrogen galactarate

13. A salt of claim 1 is meldonium hydrogen aspartate

14. A salt of claim 1 is meldonium creatinate

~ 15. A salt of claim 1 is meldonium sulphate

16. A salt of claim 1 is meldonium hydrogen sulphate

17. A salt of claim 1 is meldonium citrate

18. A salt of claim 1 is meldonium hydrogen citrate

19. A salt of claim 1 is meldonium succinate

20. A salt of claim 1 is meldonium hydrogen succinate

21. A salt of claim 1 is meldonium magnesium succinate



saccharose, starch, talc, vegetable oils, polyethylene

gl ycols, mcrocrystalline cellul ose, aerosil,
wanesiezBers, flavoring agents, col orants, ethpCT/LV2004/000005

al cohol and water. 28. The pharmaceutical conposition

according to claim1, which 14 intended for parenteral

admnistration and is in a solution for injection,

whiZ22h Acsatt efictesmd. i5 meddiffilny adipiirgis of the active system

and a pharmaceutically acceptable solvent. 29. The

phanrmaceltdfeslim 0N RRSddni @A tagAer di ng to claim 28,

wherei n the pharmaceutically acceptable solvent is

selRohedfdramies AR SRS BLENG Pl one or more of

the follow ng: disti | SOt ORI C sol ution,

buf+ze I and ucos lution. 30. The
haj;srréc%gt#gca ml egcioflf%?aﬁiag%r ding to claim1, which

| S in ﬁnd d for transcutaneous adm ni strati on of the

actiy i‘ quticplfomnesitios comRrIFNE PRp Af sal fsfewamslaggell, which

sol ut }Sdﬂ cpfledsfor erabpr supbingal edministrtion asd a0%thy fomei aflitblets,

of t h&ither wikogieseting, capriles, papdetsilcaaess, gadriujes, powder or

accepsditien, véich emniaiiB0.01heg phitrretie tystat ircorRPOSblet,0N

accor chpsgle} dragdeagranBI3,or pbaderd dosthe aoass ELRUDYCRIUN6N or

accepsyap Goreadlladeiniktgatieal ect ed fromt he gr oup
consi sting of one or nore of the foIIovvi ng: water,

poprethy %?Miségﬁé’%%%?%n g%‘ﬁ N

i et * it *g iy ara Lo s o, s, elucose
phar rﬁ%H Pl B3 lasmae PelyFigIoas alvapln microgry iplline
is int B aeHst r@fe{natlzeaarﬂaﬂpgpg A9N6T celprankie cthyl aloehol and
syst eff#®h the form of supposi tories or m croeneng,

whi ch contains 0.5-40% by wei ght of the active system
and8 allphphammeeutica abinpositiae pecabdiag tac¢lainet . Wlich Iidtended for

phar nEcenitiataimiospis dridos ine sQluHom fhrtis e&io@ﬂ MhiA contains 0.5-

wher e40% bh @veﬁiglﬂbﬂ’dfé&t'diﬂf&@'sfen@&fc?@b%hﬁc&ﬁi%ﬁl‘l}eéccbﬁtable
sel ecdopgbnt.r om t he group consisting of one or” nore of

the foll owing: water, polyethylene glycols 400, 1500

ang Ophai’rﬁ&%hﬁ?zll %gl%k)!)siﬁoﬁ géc%gddﬁg ?’ gln§§ ANheEf'g’é ﬂ&?f

E/LFZ mécegp%a ﬂ%{i i $les @paRconsisting of

d;ggﬂrrmé ﬁt%ﬁm Waiels éﬂoge%whﬁtmhbuﬁ@r solution
gr oup 0 ??CH@U(B* m)no substituted fumaric acid,

nmono- substi tuted phosphoric acid, nono- substltuted
oxAl.ilheqhiatmaceutical composition accordmg to claim 1, which is intended for
transcutaneous administration of the active system in the form of an ointment,
cream, gel, solution or plaster, which contains 0.5-40% by weight of the active
system, and a pharmaceutically acceptable carrier.

31. The pharmaceutical composition accordlng to claim 30, wherein the
pharmaceutically acceptable carrier is selected from the group consisting of
one or more of the following: water, polyethylene glycols 400, 1500 and 4000,
vegetable oils, fats, glycerine, preservants, emulgators, stabilizers, porous
polymer material, dimethylsulphoxide, alcohol and water.

32. The pharmaceutical composition accordlng to claim 1, which is intended for
rectal administration of the active system in the form of suppositories or
microenema, which contains 0.5-40% by weight of the active system and a
pharmaceutically acceptable carrier.
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(a) dissolving in per se known manner Meldonium in water or other appropriate
solvent, an equimolar quantity of a polybasic acid selected from the group of
fumaric acid, phosphoric acid, aspartic acid, citric acid, lactic acid, maleic
acid, oxalic acid, or orotic acid (the latter is taken in semi-molar quantity) is
adding; and
(b) the mixture is stirring at temperature from 20 to 50°C till the corresponding
salt is formed; and
(¢) Meldonium salt is evaporating to dryness if necessary; and
(d) in case of need the obtained salt recrystallising from a suitable solvent.




