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(this substance being known under its International Nonproprietary Name o0

Meldonium) is widely used for controlling carnitine and gamma«butyrcbetame
concentration ratio and consequently the speed of fatty acid beta-oxidation in the body
(Dambrova M., Liépinsh E., Kalvinsh . Mildronate: cardioprotective action through
carnitine-lowering effect. Review. // Trends Cardiovasc.Med. — 2002. — Vol. 12, N.6.
_P. 275-279. Rupp H., Zarain-Herzberg A., Maisch B. The use of partial fatty acid

oxidation inhibitors for metabolic therapy of angina pectoris and heart failure // Herz,

2000, — Vol. 27 N7 = P- 621:636. Mildronate; Met:88. Drugs Fut: 2001, 26(1),

82).

p >Due to these properties, Meldonium (registered with the trade mark of
 MILDRONATS®" | “MILDRONATE?, “MUJIIPOHAT®”) is extensively applied
in medicine as an anti-ischemic un stress-protective drug in treating various cardio-
vascular diseases and other pathologies involving tissue ischemia (R.S.Karpov,
0.A Koshelskaya, A.V.Vrublevsky, A.A.Sokolov, AT Teplyakov,  I.Skarda,
V.Dzerve, D.Klintsare, A.Vitols, I.Kalvinsh, L.Matveyeva, D.Urbane. Clinical
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Furthermore, Meldonium dxhydrate 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 .
We noticed completely unexpectedly that Meldonium salts of some

pharmaceutically acceptable polybasic acids are exceptional in this regard; they

doniumsalts, which are... -~ -~
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50°C till the. corresponding-salt -is-formed. At-the second technological stage,
7 &Ieldonium salfs are evaporated to dryhess 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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EXAMPLE 5
Meldonium phosphate (1:1). Mp.158-160°C. 'H NMR spectrum (D;0), 8, ppm:
2,60 (2H, 1, CH,COO); 3.31 (2H; 1, CH;N); 335 (9H, s, MesN'). Found, %: C29.64;
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, §, ppm: 2.57
(2H, t, CHy); 3.29 (2H, t, CHy); 3.35 (9H, 5, Me;N"); 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,0O



stirring. The obtained solution i
on is -
vacuum at 40-50C. Acetone or evaporated in

acetonitri I
to Lhe for rred mass (what predom nantl yr: S %@u&%{}@gp
oomeigrip Stg%l|sz|up;ﬂ% RS o he, 981 XhuHAE 24 ShoGifsadt ed0% Naenipirse di pintias ed

S1s stifred in acetone or
unchaf tonitrile during several hours, filtered off

shed with acetone itri
or acetonitrile, dried in vacuum
BKAMIOM T enperature. Sanpl e hygroscopicity was tested

O con 1
R S L e s e
g gsoom gy e G A P
H 6.8uNi IHg822ltwdaipds 7o' ; 8\%%%&% %%@ er L%Q%;%%Eeﬁt) "
the s%xla{:]%g\%z%g 1 DY ok %F@ﬁ }%uﬁeﬁl@@ténaﬁca at dﬁ@,"ésh\mﬁdlgw rtu\pas

wat ér  content is determined b
sa
3‘121|1b%:r ease. The clained invention is ill u)s(t ra[rgljeb;mss

but. not restricted to the f
ol lowin exa
FHANMPEBBai ned by the above method: gEXAI\/PEEI éels °

Q@gg?r{f&é{ a1 ). (4p - 100 | NMR o€ rumHONUR 5, ppm:
2. 60((23?'; tCHiE%N)%,i ] @@ppg‘w Ha); 3%3@) %é%gﬁzgg?]@lgg
CHES lﬁog@(g n<9/45 84k ﬁ,{ N, ?_'nggﬁtatxdﬂall 8: 4:845 80: H 6.92;

N 18.53. In|t|allg

N 1§95 8 a?eﬁﬁ)ogéhﬁ{ffnﬁl dtﬁfi;ﬁiplﬁtm@ B7B0af6yR4 Hurs RANEENC

remai ns unchan
atl(ﬁ)/t\@lrﬁidnymmaph@ﬁ’l’?/ate (1:1). M. 158-160C. gea NWNPLE

> }eggtr{rPl‘t D20) 3, ppm 160 (2H, t
‘ ' , t, CH2COO 3.
; 3:35 (9H, s, Me3N') Foun ) o1

H}’? L{@ fan al@@éx@tldJ At;ed],0¥MC 291 541C. qﬁN;M%;_specmxm
tial H2O cont e g
(010,07 62% 2t g 2 FRGTLD St L0B ft AT £ o s

h
2 xunc %4%%9 uﬂ_ﬁ{(l@gp cét}@% rgnpng [Htén@xﬁ@arp@dtms(df riln)unc PEiP.
% B4293,(817.58; N@elzy Caodseq, @m cs41 ﬁéw%? N7\9 76.

Im’deﬁly ﬁg,cwggﬁpcg{eégn&%{/g% 9{%1% gft%%g%gm*s Ha@xte%ﬂnce Bt 100%
401 ey 7 contet [ e
i tEXENRLB40 unchanged. E?(Al\/ngogrs at. 100% hum dity
Meldonium pamoate (1:1; x H20). Meldonium (5.46 g, 30 mmot) and pamoic
acid (5.82 g, 15 mmol) are mixed with water and acetone (15 + 15 ml), the formed
suspension 1s evaporated, 30-40 m! toluene i added to the residual viscous mass, it is
_ grated, and evaporation is repeated. Ifthe residueis insufficiently dry, freatment with o
toluene is repeated. Mp. 128- 133°C (decomp.). 'H NMR spectrum (DMSO-de),
§, ppm: 2.41 (2H, ¢, CH,CO0Y); 3.14 (2H, t, CHaN); 3.25 (94, s, Me;N); 4.75 (2H, s,
~CHy—pam); 7.12 CH, 4, Haom); 7.26 (2H, td, Haom)s 7.77 (2H, d, Haom); 8.18 (2H, d,
Haon); 835 (2H, s, Harom)- Found, %: C 62,90; H 5,83; N 4,98. Calculated, %: C
63,07; H 5,84; N 5,07. Initially Hzo 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



Mei dor, fun-i oxalate (1:1). M. 123-125C . 1H NI\/R
spectrum (D20), 8, ppm 2.61 (211, t, CHC OO ); 330
(214, t, CH2N): 3.35 (9H, s, Me3 f ) Foulrﬁal’anu%W7@07
40.86; H 6.82; N 11.78 ul at C 40, 68;
6L\@Bipmmnlslﬂf8t§ (21thiT ¥ 89%& CE"BH SpHEE éﬁb@)e
1 h | pt enamngg)at 3300%H,
5, Pl 4 ¢ s A T30k WNP‘EEQ Wﬁ o

2 x m%h\??tf%uﬁdl%l)(l BWS HQ'B?BJ,@DE 29H8mzo Spedutedits (©AOP1; 18,
pm = 160

174 84,36, S 83 Iryxtlaﬂg o S O3R! ingthe SamgE b 1)3%}%%5 24

42..93; R Eealed oAl 1. 80 due ¢ BbsBftied H
maipgRANce ﬁ}_l&@ﬂ/ggum{\dt% ﬁﬁfff&%zo cont gﬁ? in the sanple
watas 0, 387% after 24 hours mai ntenance at 100%

hum di t |t vvas 4 6844% EXAMPLE 9 Mel doni um nucat e

( GHPAERT B e; x-H20). Nip. 152-154C.'H NMR
2spéctEhi 8,
3&2}%& (@gl d@%@)acemm?m@sé@xﬁm HIME: spgetf Ngﬁgg)g

ppr 298 (R, 4CRICGO b3 IsHgl, 6FeNp B35 9 YIS 1§05 BHot ons

CHEL) b, & Cops- 13 0 N 1.5, 2aichRieqo el 8402 %I‘B 857N

ally
h Slewnas] 8o QA% hakd @uin@danbosir s
10.[€ RUEARIER odnfeat AT ty it was 7.6830% EXAMPLE
1008huvEk osinpia pasypateased by 12%duspapsorivsh Wit um (5. 46 g,

30 mmlil ??d pamoic acid (5.82 g, 15 nmol) are m xed
Bl and acetone (15 + 15 ), the f or med

Sl{ﬁa r}mho%teeygm@mteed 1)3®&p4015m15um udhelNR spettimch
to the residual Vviscous mas

(Dl papot &t (265 C81:F €pat Taoth 1, Gl el @y e 371

| anci gégfaitlggl engig y@%\% i%;g,%ﬁ? &g@&]ﬁs éﬁ"tfx@sh Al Y8I§e kndicic acid.

Sp ectrum
&Q'\/Wéﬁtb,zz 8, 6PPNN 2794 ccaamma %: Cmmoﬁ 6,7%, WA,86.
(2H, CH2N); 325 (91-1

Imt1m§|2{@mn}ent mthos > WS i Wﬁmlgef:r 5& Q%ur glfmgenax}ca at 100%

7, (2H d, Haronm): 8.18 (2H d, 8.35 (2H,
“%“dltﬁétwasqz% dund, % C 62,90 H 5 83 N 4, 98.

CaEKbll\/ﬁ’llﬁdAl % C 63,07; H5,84 NS5,07. Initially
ﬁ%&%&%ﬂf@m‘a@t&@ﬁ%ﬁﬁ%%ﬁ T MR GRekh B Ry
5 S%AUE LRDS SN DD (WBL €D x CHEANRESIISH S, JandaNy); 2607

(2H, s, -CH=CH~(fumac)). 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%.

CEXAMPLE 1S — -~ =T T

Meldonium 2-aminoethane sulfonate (taurate; 1:1; x1.5H,0). Mp. 190-193°C

(with decomp.). 'H NMR spectrum (D20), §, ppm: 2.38 (2H, t, CH,C00"), 3.18-3.30
| (4H, m, NCHymeid) + CHytaur)); 3.34 OH, s, MesNY); 3.42 (2H, ¢, CHz(mu,)) Found,
%: C 32.40; H 8.16; N 13.98; S 10.60. Calculated, %: C 32.21; H8.11; 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%.



7 Mel donium sulfate (2:1). Tm 80-182C (deconp.). IH
NVR spectrum (D20), & ppm 2,60 (411, t J2Ima 200
CHZCOO) 3.30 (4H t, 3 x CH2N); 3.35(1 ey 2 x
lvle3: % Found, % C 37.08; H 7.73; N 14;29; S 9
dBlated, % C 36.91; H 7,74; N 14.35; S

%}/xt’c’laomﬁxﬁlntragi@ké 2 IBQMprMHQGTC i'H mMaW@amm(mag 6(;);@31113%
) Sttt GHAERS o B . oS 35 BB p it 4 57
CHp b Eou; A S men il s M or apeglcatial ¢:4)s, Nb? 90 N

ppm 2. 61 (2H,
13 7%@% H,0 3o@ddnt (m?ﬂhfk sample @HQN)359 5, 38te( @Q—hougs mwgi:gp@cnw
‘ 1H, s, CHO 2 pund, % C 35 13 H 585 N
ath_D% mld@asawieaﬁ@amcwe 340%5e [ BSGRTNGteT 0 g

%w y H20 content in the sanple was 1.17% after
2 |Ls mai nt enance at  100% humi di té sanpl e mass

'NgfléglﬁﬁﬁﬁdLW -dbpAtattu@ 1t 2B o Mie d4anss BRECHN ]
t .
oSBT AR A 2 it W APEARAE )

CHzixr)ggs% k4 gﬁ'%’\')} 95%11@5@( QHINTS,). mﬁm% C3TTL; Ha’h&B

l’et s of 1ow intensit protaons of the
N 1503 @]Mchb&teﬂp%uﬁl% OfLId 79928 118.33. ImsalhdE 2Qgonentip t}%amp}e

w2 i USRI S B,

0 QUL&, Mai ntenance at 100% hum dity it was
18?@&:35 )%6rbléXA|\/PrLE 14 Mel donium fumarate (2:1). N p.
1BANEE 18 H NVR spectrum (D20), S, PPM  2.53 (4H,

cH2( meld 1 d 35
(Melooniogt SRRy gt AP f i fpr-28°C QR (IEL IRSS.
spe&gh&gg)zo 65 Egrﬂﬁz@@ 2ty TICOON) 333 6%, sOiMewkabpd 2298 s
(13 72. Initially H2O )(tgﬁnt iP'ttﬁ‘e
t, %mﬂméss\(@é s1NE11§69/a 5P, Nt SIRE R Rl agt
0% h :
o el
nc%ﬁsad%?%%%@to {psbrbdi deeonp. ). ' H NVR spect rum ( D20)

38 (21, t, C-12000); 3.18-3.30 (4H ni,
NCE%QZEMBLE)W+ 3.34 (911, s, Me3N'); 3.42 (211, t,

: dyy 7% defim .62
rogdiideafrARcy. T €55 AL gm0 Bp

" (2H, t, CH,COO0Y); 3. 31 (2H, t, CHyN); 3.35 (9H, s, MesNY. Found % C: C29. %3 H
6.57; N 11.17; S 13.10. Calculated: C 29.50; H 6.60; N 11.47; S 13.13. Initially HO
content in the sample was 1.4189%; after 24 hours maintenance at 100% humidity
sample mass increased by 20% due to absorbed water. -

Meldonium magnesium succinate (1:1:1; x2H,0). (see Meldonium-magnesium
tartrate). Mp. 135-140°C (decompf). V‘H NMR spectrum (D;0), 8, ppm: 2.39 2H, ¢,
CH,CO0"); 2.46 (4H, s, ~CHy~CHa~(succin.ac)); 3.22 (2H, t, CH,N); 3.35(9H, s,
Me;W). Found, %: C 36.66; H 7.28; N 8.37. Calculated: C 37.23; H 6.87; N 8.68.
Initially HyO 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



10, 75. Initially H2O content in the sanple was
9,4824% after 24 hours mai ntenance at 100% hum dity
it was 17.0854% 15 Janyary 2007 8 EXANVPLEangry 2007

s@gggﬁ%%%ﬁg%geééﬁ ﬁ o %gﬁ@j@g?ﬁﬂ&g%%g@%u% 0

Hy 1 : ! 0,08, 21d8 (3, t,
e T M el ety

, 0. . .,

CH,Galocy 2atsedH, @dd 2 0Byt B.2802HNE GReoD; 3.@3%?@1,?,6&, | 1\5{@3@5)0
0 Lh 3595%, . af £ of.

Foumbht GG BeH 09, ?ﬁg@ghﬁ%@ea?é%ggr Al &85, 124.080kihlly

ty Sa mass |ncgiea$lﬁ?i§
% due 50 Bed anet erhousXAMRtdnd7at VB1°d bnin
Hzof‘é-{?t‘%%-%g%asra%@%i@(lz 1. x2H20). Np. 146-148C. 'Fl NVIR
theﬁxﬂ?t‘etcﬁﬂﬁmed.(mm, b, ppm 2.49 (211, t, CH2COCF);
2.70.2.99 (2H, m CH2(asp.)) 127 (2H, t, CH2N): 3.35
(BRAMPLEAAN ) : 3.95 (1H, dd, CHNH2). Found, % C

3 o H 28671 1N MB3.9035°Cadecarhm) $HNMRB spectagn (8;0)16,)
e U z

. Initially H2O content .j e I
ppoweRs5 612 H5 % CIHGGR) 24N St e 'ng-égg Z%é’rf08§&f]}’ 338
hum dj ty sanple mass increased by 18%due to
(9Ha§)§‘6‘°1"3%e)d wat er. EXAMPLE 18 Mel doni um creatinate (1:1;
X3I2Qp Moo R27- 228C (deconp. ). "H NVR  spectrum

(D20), 8, ppm_ 2.38 (2H, t -l
Ao Chiekdbriag) yivats. (33 ). (101107 ggb) 46 (PG, toglrom
Me3N 9 5 3. 9 NEEL G H.eaen@h) dd, PrCHi@l,); 8. 262@H,
cdﬁ’?&%é’ RPRY ¢ ng(lzlg{aﬁ'%re %3@2’?%&?mafter 24 h%urs

| dcenamces st sH00 % Mestil'di ty sanpl e mass increased
by’ 18% due to absorbed water. EXAMPLE 19 Mel doni . 3un
SUEXAMBLEZ41) . Tm 98-100C. 'H NWR spectrum (1720), 8,

p 2.62 11 CPEH; (dodid ) (BNMR spectr@ZM0),
3&?%“1‘6‘@?1?‘ 54 %i?éés(&#f’.lﬁgogund, )Cf% 2156, 93 b ﬁ?ﬁ N
5, bdnl7:51 2831, 105, Gal.Qul a0 ddH, € SHEE6H uen60; >R 1447
13.13. Inijtial I% H20O content in the sanple was
CHerd 883549 e M Hour s mai nt enance at  100% humi di ty

BB ot 0 Serer e
X 2R @pniufns secciveted Ghi L rMppa\QﬁéQﬁ(;m(decomp. . spectrpm
(D,0), 8, ppm: 2.47 (4H, t, 2 X CHameldon); 2-59 (4H, s, ~CHo-CHa(succin.ac)); 3-29
(4H, t, 2 ¥ CHa(meldon)); 3.35 (18H, s, 2 x Me3N+).). :

EXAMPLE 26

Meldonium  adipinate (2:1). ‘Mp. 110-114°C (decomp.).lH NMR  spectrum
(D;0), 8, ppm: 1.55-1.70 (4H, m, 2xCHaadip)); 2.28-2.39 (4H, m, 2xCHaadip.); 245 .
- (4H, 1, 2%CHymeldon j); 324 (4H; t; 2XCHagmelgony); 3.34 (18H, s, 2x MesNY).

EXAMPLE 27

Meldonium tartrate (1:1). Mp. 100-107°C (decomp.). 'H NMR spectrum (D;0),
5, ppm: 2.57 (2H, t, CH,CO07); 3.29 (2H, ¢, CHz(mddgn,)); 335 (9H, s, MeaN'); 4.55
(2H, s, CHart.ac.)-

EXAMPLE 28



tartrate). M. 135-140C (deconp.). 'H NMR spectrum
(D20), o, ppm 2.39 (2H, t, CHZCCD) 2. 42&3 5
CHz CH2 (sau.ae.)): 3.220(2H t, Q7
Ng{g fmﬁg&ag (197/9 3@@ 661°CHiEoRB). 3‘I|’£|I‘8\/IREpectrum (D;0),
at ed H 6.87; N 8.68. 6nh Ey1420
5, ppant &nt.43 (1 mmméb%&@@i@ QA8Ya )ig 16de o CHgmtg):
nt 100,/ dity sanple nmass increased
33%@‘%5@%@ B BB bR Wt o1 EXAWPLE 23 9 & January
299 inMalidoRium dmgme&;mmmcaitmldb&mﬂﬂtmﬁs tontai@1820lepY ee
Mel doni um magnesi um tartrate). M, g
one( dédbmi\)leldwm sabe ctaserthed (TpEY | 2% Ph?éﬁﬁ@“ Ca}gactiyiy anfl
fokm
phw%??a%/ é%e}ztg Aéth %g éﬂ%é%%zeh usl/% 3n 31 dc(s@

6. 09;
pro«'ﬁ%ﬁo@%@ﬁi %Bnﬁﬂe@xdns Guddla34pr I-;ircﬁiufhﬁg &bsﬁgeoéormsn iof i adll y

H20O content in the sanple was 9.45% 2 0
et o RS A e R e
VPLE 2t2 | doniumcitrate (1:1). M. 90-95C
exc pd%lgoarrrepprs: €1

NWR spectrum (D20), 6, ppm 2.56 (2H,
t.n %Q@l theZcB8% {wbbtanced) is Zmﬁ;l—lﬁgqmad inty fabltsp @péezqﬂpﬂl@

gragﬁy a%xéde(szoxl‘)apsmﬁf ﬁlfbg{% G?’éa*P&M hfg‘ i %}#{m S g
per?%ﬁt%@@% 51 1%@%ule &*%n@ﬁB&hoﬂ-gfjpo@\ﬂH ortgra,naPéQ‘Qm 2 81

t, waq’}%
(ﬂafei fol$ow12g< ndvblNthng emmuﬁumtem dlepnegPIe Eqrﬁslta on
@%? 100C (deconp.).LH NWR spectrum (D20),
ofeﬂtSBbﬁehdéO 9N, ¢, CH2(netdon.)); 2.60 (4H s,
u?&hﬁla@i@ Yor madetfctirddd tatilets: CH2( el don. ) ) ;
3%%?92 I\/EBV\).HEXXII\/PLE Z?QI\/EI doni um succi nat e
A (EldoniunMalt 103- 107260 feconp. ). ' H NMR spectrum (D20),
6, .ppm. 2.47 (4H, t, 2 x CH(neidun.)); 2.59 (4H, s,
acc@@ﬁ@ﬁ’f‘{‘%& .29 (4H t, 2 x CH2(netdon:)); 3.35
Sn%%ﬁg x Me3N)20) ngXAI\/PLE 26 Mel donum adi pi nate
l\/p 110- 114C (decon'p) H NMR spectrum

Talc
Ca-stearate 1 mg

Total 531 mg

The following non-limiting examples illustrate composition suitable for

producing capsules is the following :

EXAMPLE 30 N
. A-Meldopiumsalt - -~~~ 500mg " T e e e
according to the invention
Starch 66mg
Talc 26 mg
Ca-stearate 3 mg

Total 602 mg



(D20), 8, Ppm 1.55-1.70 (4H, m 2xCH2(adip.));

2.28-239 (4H, m 2xCH2(adip.)): 2.45 (4H, t,
2xCH2(, , , 1 d6a)): 3:24 §Mi P ))2 CH:(rre§dgh)J§“,‘uaf’X7f§)ﬁ7

] t;
IBH, s, 2x Me3N) . E.27_Mel donj,um.t
(e i op Sci200) 26 ARG o ﬁ%%@?gcf?%%%ﬁ}%%?
8, 2.5 G2k 035t cokin a Meldonium salt
asy@lplﬂ%%ira&gh% ,g’g%l.“‘f{sgu?% e VA ). ;664. 55 B)Epizilmunsl i
accdrtild @riBis aGreptonEXANRIE TS ﬁOrﬁO%@ym%}ﬁmds pplgymaceutically

Mel donium | actate(l1:1}. M. 110- Qi sohutiddd VR
adméspiblst Jolen B%O)d}sngigd;ﬁ'ﬁiﬁ’ 91340 IE.Q’4%&(§6 1%?%%1 NBoaar aq) ;
. %‘g%%f&%‘t" t, CH2COO ); 126 (2H, t, CHcgnuar.)); 3.35
MXEGHT ST Me3N ) 4. 21 (111, g, CH(w aa.)%'l'.hi S fo
| mueRllbemgrehaiesngbsoples iphEPrEe ARRTRSFUUCHr R4 ns
containing af |east one of,the. gpiumsalts
of S@ltﬁ@r%@@é‘%ﬁ %‘{‘%‘Pﬁg%?nﬁ@?dn%%lg u%alﬁ%rg/ﬁéagct' i ve and
pl%%ﬁrmgl ically acceptable solid or |iquid
exci pi er%%s1 used in drug dosage form production.
Sohjediof 6rmulatiei:ons sui t abl e for produci ng dosage
fornms of oral in%§16)1%§0ti on as well as syrups and
A Weldpripgsdt cont ai nPRG Fhe cl ai med salts and
IRl 8Pt S e/ pPreferable. In case when the active
accgﬁg“g?%nce(g) is (are) inserted into tablets, caplets,
Wapdr fdr$njectign|anul es, Spéwders, or capsul es, they shall
contain a Meldoniumsalt fromO,5 to 5 gr. per

tabl et, :caplet, pill, capsule or one portion of
paveetrppr 3gr anul es. The foll owing non-limting
exanples illustrate the pharnmaceutical formulation

of Asglp rifiglati&sl i d for mul ati on EXAMPLE 29 Fornul ati on

manuf act uri ng l.efs: A Meldoniumsalt 500 ny
A @Pﬂ’frhsﬁﬁto t he iztr?\'alﬁe@nt on Starch 20 ny Talc 10 ny
2cRdiSE @MAh®nfiony Total 531 ng The fol | owi ng

non-Timting exanp i.llustrate conposition suitable
Métbﬁrkp’}p’ldwm‘ﬁlﬁ‘ﬁm’capég@%ébrgs the fol | owi ng EXAMPLE 30
Propyl«p-hydroxybenzoate 0.01-01g

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

Total 250ml

.y case of trans-dermal “application ‘of the active(s), it's (their) content in an

cream, gel, solution, ointment or plaster shall be 0.5-40% by weight.

The following non-limiting examples illustrate the pharmaceutical formulation
of salts for trans-dermal (local/topical) administration:

EXAMPLE 33

Gel formulation:

A Meldonium salt 10,00%
according to the invention



A- Mel donium salt 500 ng' according to the invention
Starch 66ng Talc 26 ng Ca-stearate 3 ng ot al 2
ng 15 January 2007 ~T iy case if the act%é{’%@ry%@g
i ntroduced by injections or orally by neans of drops,
SodRurB Ytadp gBtolbever age, thé, 0ghar maceutical formul ation
typshal | contain a Meldoniumsalt according to this
|nvent|on inaratio of 0,5 to 60% by weight and a
utically adnmis<ilfle solvent, e.g. distilled
ngg?g@@n i sotoni c, glucose or buffer sol ution or
F tifges of them The f @l 40owi ng non-limting exanpl es
ustrate the pharnmaceutical fornulation of salts
Pm}‘l%r pj ectabl e adm ni st gguoon or/arid orally
mnistration: EXAMPLE 31 Injection fornulation: A
Mel doni um salt 500 ng according to the invention
ter for_injecti ApSY rsUfhository or
ol {;‘F S@h ér% %gﬁ?rg%%?gﬁcéa t E%O%tgnr;g acc%br di né to
mcﬁo@@enﬁa&‘é@dﬁﬂs@ﬂrowmﬁbpwbgﬂtr oxybenzoate 0.20-0.60 g -
Propyl - p- hydr oxybenzoate 0.01-0.1 g Propyl ene gl ycol
6.15-8.30g Sorbit 120.00-150.50 g dycerine
10,00-15.00 g Purified water 108nlL Total 250rnl



in case of trails-dermal application of the

active(s), it's (their) content in an cre e
be 0. EL ALY

sol ution, ointnment or plaster shall

wei ght. The following non-limting exanples
illustrate the pharmaceuytigal formulation of salts
for trans-dermal (local/topical) adm nistration:
EXAMPLE 33 Gel formulation: A Meldoniumsalt 10, 00%

according to the invention January 2007 Sodi um
Star ¢! gveb?a‘t”?g?@”%%@ep?fﬁgg@ﬁ%r opyl ene glycol 2,00
{:ﬁrnar: c acid g 40 Purified vater 83,40 In the case
e salt are admpnjster t their content in a
supposi tory or %@%B‘H’i\ﬁ’?&g@é@ s for 0.5 to 40 %
byI }NEI %ht_. 15 f]anuary 2007 13 CLAIMS 1. Mel doni um
salts having the general fornula: K(CH3)3N .
NREIZCK GOBH aiesr &eF1oK 1P 145 iR RO 8% Chd PPSHE he
gﬁér’rs;éﬂat%,oﬁl%'rog;‘eh@@n%tedan'a%t%%ﬂion@hOSphat e, hydrogen
urarate ‘and orotate anions. 2. A salt of claiml
whi ch is nel doni um di hydrogen phosphate. 3. A salt

f clai Lch is v ~ ate. 4. A
s R N S T G e N
process for producing the nel doniumsalts of any of

| ai t.o 4 I.ch [ [ [
B’ a s AR e PRSI R8T S  he°For mul &

3- (2,2, 2-ht ri met hyl hydraziniun) propionate in water
or any other  appr i :
4, Xsalt of claim 1pv€higPirslm%ﬁc%msh% c\)/r%{gté.

5. A process for producing the meldonium salts of any of claims 1 to 4

which process comprises

(a) dissolving in @ manner known per se meldonium having the formula 3-
(2,2,2-trimethyl hydrazinium) propionate in water or any other
appropriate solvent;

(b)  adding an equimolar quantity of a polybasic acid selected from the
group
Cénsisting of fumaric acid, phosphoric acid, and orotic acid;

(©) stirring the mixture at a temperature of from 20 to 50°C until the
corresponding
salt is formed:; and evaporating the meldonium salt formed in step (c)to
dryness, if necessary; and optionally recrystallising it from a suitable

solvent,

6. A pharmaceutical composition comprising one of the salts of any of
claims 1 to 5 as an active ingredient, which composition is intended for oral or
sublingual administration and is in the form of tablets, with or without coating,

capsules, caplets, dragees, granules, powder or solution, which composition



(b) adding an equinolar quantity of a polybasic acid
selected fromthe group consisting of fumaric acid,
phosphoric acid, and orotjyc acid; (c) sti Hﬂal’?@arf%@7
m xture at a tenperature of from 20 to 50C unt| 5
cooamesipond.hdp §a§3 tof i tee a6 e troreslitat &y &4V deP'Ry PR
o?ge%e%ogglréﬁ.r\esg g %r”&gse' Dr Sk &Re (&n bP a dByMes By Wdight
i onal recrystallising it froma
sﬁwmbabdaﬁwserBhwﬁm6BWawﬁarnaceut|cal conposition
conprising one of the salts of any of clains 1 to 5
as an active ingredient, which conposition is
7. nt emdephboraceniadal opmpssitiri Agwadinadmictiat & atfBAin aAe
is orm f t abl e
uapbarslca Frearet SEL Buootiddy fim thé BRIE ERTLIARY
&Rl &t e, ofiie obllwongp asinttieon sle;tan]:Saaﬂchau@nly szaﬂs)?lactose

cont ains fromO of t active [ in
YO8, tsamf@fosecasg%rah %‘gdwsﬁafé%% P3N e“%feﬂgmglzéo@

ﬂ%ﬁﬁrys@élmb%éﬂbl@sé O5dTb Of a@orﬁat&e#ﬁO%hyrmgeaws alrant$,on

or Sivfﬁ for oral adm nistration, 7. The

whdeirebeland evfercomposi ti on according to claim 6,
wherein the pharnaceutically acceptable carrier is
sel ected fromthe group consistin one_or

8 he %Dm@mﬁﬁ@tlﬁ@nm@SIt'Q@ EAFPESIAE ae 2416 e 7 W 0!

g%t o§et 5 gisugr?%%m &ﬁerr@%lckﬁt:@rﬁﬁ&atldnalscmtended for

etab e olls, yet ene glycols
parentec )asmmlsltnamcm oed isunlndb@ foreneqffds pelutiogr foprigigce svhich

%é?%q%txjog%o%g grloﬁ)ag | or&% b?/ W n%tt Bwtheaalcﬁ%hg re@8% and a

I cal osition conprising one
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10. A pharmaceuttcal composition comprising one of the salts of any of

claims 1 to 5 as an active ingredient which composition is intended for
transcutaneous administration and is in the form of an ointment, cream, gel,
solution or plaster, which composition contains from 0.5 to 40% by weight of

the active ingredient and a pharmaceutically acceptable carrier.

11.  The pharmaceutical composition according to claim 10, wherein the
pharmaceutically acceptable carrier is selected from the group consisting of
one or more of the following members: water, polyethylene glycols 400, 1500
and 4000, vegetable oils, fats, glycerine, preservants, emulgators, stabilizers,

porous polymer material, dimethylsulphoxide, alcohol and water.
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