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Description 

The  present  invention  relates  to  a  medicinal 
composition  containing  a  modified  tissue  plas- 
minogen  activator  (hereinafter  referred  to  as 
"modified  tPA").  In  particular,  the  present  invention 
relates  to  an  injection  composition  containing  a 
modified  tPA  combined  with  one  or  more  amino 
acids  or  a  salt  thereof. 

It  is  well  known  that  a  modified  tPA  prepared 
by  modifying  a  natural  tPA  reacts  on  plasminogen 
in  vivo  to  form  plasmin,  which  destroys  a  fibrin 
reticulum  in  a  thrombus  to  dissolve  it  and,  there- 
fore,  the  modified  tPA  is  useful  in  the  treatment  of 
patients  of  diseases  of  a  circulatory  organ  induced 
by  the  formation  of  the  thrombus. 

However,  it  is  quite  difficult  to  obtain  a  stable 
aqueous  solution  of  the  modified  tPA  usable  as  a 
medicinal  preparation  such  as  an  injection,  since 
the  modified  tPA  is  a  difficultly  soluble  protein 
which  is  easily  deactivated.  This  is  most  important 
problem  in  the  state  of  arts  on  the  practical  ap- 
plications  of  the  modified  tPA. 

EP-A-0228862  discloses  stable  pharmaceutical- 
ly  acceptable  compositions  containing  human  tPA 
having  increased  stability  and  solubility  characteris- 
tics  for  the  tPA  component. 

EP-A-0156169  discloses  an  aqueous  solution 
of  a  tPA  dissolved  therein  at  an  increased  con- 
centration  which  comprises  an  aqueous  medium 
and,  dissolved  therein,  a  high  purity  tPA  and  at 
least  one  dissolution  aid  selected  from  the  group 
consisting  of  lysine,  ornithine  and  salts  thereof. 

An  object  of  the  present  invention  is  to  provide 
a  modified  tPA-containing  injection  composition 
having  water  solubility  and  stability  increased  so 
that  the  composition  is  usable  satisfactorily  in  the 
medical  treatment. 

After  intensive  investigations  of  means  of  in- 
creasing  the  solubility  of  the  modified  tPA  in  water 
and  the  stability  thereof,  the  inventors  have  found 
that  when  an  amino  acid  or  a  salt  thereof  is  incor- 
porated  in  the  modified  tPA,  the  solubility  of  the 
latter  in  water  and  also  the  stability  thereof  are 
remarkably  increased.  The  present  invention  has 
been  completed  on  the  basis  of  this  finding. 

The  present  invention  provides  an  injection 
composition  containing  a  modified  tPA  character- 
ized  in  that  it  further  contains  an  amino  acid  or  a 
salt  thereof.  It  encompasses  also  the  use  of  such  a 
composition  for  the  preparation  of  a  thrombolytic 
pharmaceutical. 

Subject  matter  of  the  present  invention  is  an 
injection  composition  according  to  claim  1  which 
comprises  a  pharmacologically  effective  amount  of 
a  modified  t-PA,  the  latter  differing  from  natural  t- 
PA,  20  mM  or  more  of  one  or  more  amino  acids  or 
a  salt  thereof  and  a  pharmacologically  acceptable 

carrier. 
Preferred  embodiments  are  subject  matter  of 

claims  2  to  7. 
Further  subject  matter  is  the  use  of  a  composi- 

5  tion  according  to  the  present  invention  for  the  prep- 
aration  of  a  thrombolytic  pharmaceutical. 

An  injection  composition  of  the  invention  com- 
prises  a  pharmacologically  effective  amount  of  a 
modified  tPA,  20  mM  or  more  of  an  amino  acid  or 

io  a  salt  thereof  and  a  pharmacologically  acceptable 
carrier. 

The  amino  acids  usable  in  the  present  inven- 
tion  include  basic,  acidic  and  neutral  amino  acids. 
They  can  be  used  either  singly  or  as  a  combination 

75  of  two  or  more  of  them. 
The  basic  amino  acids  and  salts  thereof  usable 

in  the  present  invention  include  arginine,  histidine, 
lysine,  ornithine  and  salts  thereof  with  an  inorganic 
or  organic  acid  (such  as  those  derived  from  acidic 

20  amino  acids).  The  salts  include,  for  example,  hy- 
drochloride,  acetate,  aspartate  and  glutamate. 

The  acidic  amino  acids  and  salts  thereof  us- 
able  in  the  present  invention  include  glutamic  acid, 
aspartic  acid  and  salts  thereof  such  as  sodium 

25  glutamate  and  sodium  aspartate. 
The  neutral  amino  acids  usable  in  the  present 

invention  include,  for  example,  glycine,  alanine, 
valine,  leucine,  isoleucine,  serine  and  threonine. 

To  increase  the  stability  of  the  composition  of 
30  the  present  invention,  arginine  or  a  salt  thereof  is 

preferably  used. 
The  amount  of  the  amino  acid  or  salt  thereof  in 

the  composition  of  the  present  invention  is  prefer- 
ably  at  least  20  mM. 

35  The  modified  tPA's  used  in  the  present  inven- 
tion  include,  for  example: 

(1)  mutant  tPA  prepared  by  eliminating  F  and  G 
regions  of  natural  tPA  and  replacing  Gly  and  Ser 
at  amino  acid  positions  Nos.  183  and  186,  re- 

40  spectively,  with  Ser  and  Thr,  respectively, 
(2)  mutant  tPA  prepared  by  eliminating  F  and  G 
regions  of  natural  tPA  and  replacing  Ser  at  an 
amino  acid  position  No.  119  thereof  with  Met., 
(3)  mutant  tPA  prepared  by  eliminating  F,  G  and 

45  K2  regions  of  natural  tPA  and  replacing  Ser  at 
an  amino  acid  position  No.  119  thereof  with  Met, 
(4)  mutant  tPA  prepared  by  replacing  Ki  region 
of  natural  tPA  with  Ki  region  of  plasminogen, 
and 

50  (5)  mutant  tPA  prepared  by  replacing  Cys  at  an 
amino  acid  position  No.  84  of  natural  tPA  with 
Ser. 
Standard  ranges  of  regions  are  shown  by  ami- 

no  acid  position  Nos.  and  amino  acids  at  these 
55  positions  in  the  amino  acid  sequence  of  natural 

tPA.  F  region  ranges  from  No.  4  (Val)  to  No.  50 
(Ser),  G  region  ranges  from  No.  51  (Cys)  to  No.  86 
(lie),  Ki  region  ranges  from  No.  87  (Asp)  to  No. 
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174  (Ser)  and  K2  region  ranges  from  No.  175  (Glu) 
to  No.  262  (Ser).  However,  it  is  to  be  noted  that 
these  ranges  are  nothing  but  median  examples  of 
the  positions  and  ranges  in  the  respective  regions. 

Particularly  selecting  No.  4  (Val)  to  No.  50 
(Ser)  as  the  F  region,  No.  51  (Cys)  to  No.  86  (lie) 
as  the  G  region,  No.  87  (Asp)  to  No.  174  (Ser)  as 
the  Ki  region  and  No.  175  (Glu)  to  No.  262  (Ser)  as 
the  K2  region,  the  mutant  tPA's  corresponding  to 
the  above-mentioned  items  (1),  (2),  (3),  (4)  and  (5) 
will  be  referred  to  as  tPA  (2660),  tPA  (2663),  tPA 
(2810),  tPA  (8000)  and  tPA  (9200)  respectively. 

As  for  the  form  of  the  injection  composition  of 
the  present  invention,  it  includes  not  only  a  solid  or 
aqueous  composition  containing  both  of  the  modi- 
fied  tPA  and  the  amino  acid  or  salt  thereof  but  also 
a  two-pack  type  composition  comprising  a  pack  of 
the  modified  tPA  and  another  pack  of  the  amino 
acid  or  a  salt  thereof,  such  as  an  injection  composi- 
tion  to  be  prepared  in  situ  which  comprises  a  vial 
containing  a  lyophilized,  modified  tPA  and  an  am- 
poule  of  a  solvent  containing  the  amino  acid  or  salt 
thereof. 

The  composition  of  the  present  invention  may 
contain  adjuvants  ordinarily  used  in  the  production 
of  medicinal  preparations  such  as  a  filler,  stabilizer, 
buffering  agent  and  isotonizing  agent. 

The  effects  of  the  amino  acids  and  salts  there- 
of  in  increasing  the  solubility  of  the  modified  tPA  in 
water  were  confirmed  by  the  following  Experimen- 
tal  Examples  1  and  2. 

Brief  Description  of  Drawings: 

Figs.  1  to  6  are  graphs  showing  the  results  of 
Experimental  Example  1,  wherein  Fig.  1  shows  the 
results  of  the  control  obtained  without  any  amino 
acid,  Fig.  2  shows  those  obtained  with  3  %  of  L- 
arginine  hydrochloride,  Fig.  3  shows  those  obtained 
with  3  %  of  L-histidine  hydrochloride,  Fig.  4  shows 
those  obtained  with  3  %  of  sodium  L-aspartate, 
Fig.  5  shows  those  obtained  with  3  %  of  sodium  L- 
glutamate  and  Fig.  6  shows  those  obtained  with  3 
%  of  L-glycine  and  those  obtained  with  3  %  of  L- 
alanine. 

Fig.  7  is  a  graph  showing  the  results  of  Experi- 
mental  Example  2. 

Figs.  8  and  9  are  graphs  showing  the  results  of 
Experimental  Example  3,  wherein  Fig.  8  shows  the 
results  of  the  control  free  of  L-arginine-L-aspartate 
and  Fig.  9  shows  those  obtained  with  L-arginine-L- 
aspartate. 

Experimental  Example  1 

100  to  200  ug  of  each  of  the  modified  tPA 
(2663),  tPA  (8000)  and  tPA  (9200)  was  placed  in  a 
small  reaction  tube.  10  to  100  u.  I  of  a  3  %  aque- 

ous  solution  of  L-arginine  hydrochloride,  L-histidine 
hydrochloride,  sodium  L-aspartate,  sodium  gluta- 
mate,  L-glycine  or  L-alanine  having  a  pH  adjusted 
to  5.0  to  7.0  was  added  thereto  and  mixed  thor- 

5  oughly.  The  mixture  was  centrifuged.  A  specified 
amount  of  the  supernatant  liquid  was  sampled  and 
subjected  to  high-performance  liquid  chromatog- 
raphy  to  determine  the  solubility  thereof. 

A  mixture  of  the  modified  tPA  with  a 
io  phosphate/citrate  buffer  solution  (Mcllvaine  buffer) 

adjusted  to  pH  5.0  or  7.0  which  was  free  of  any 
amino  acid  or  salt  thereof  was  used  as  a  control  to 
determine  its  solubility  in  the  same  manner  as  that 
described  above. 

is  The  results  are  shown  in  Figs.  1  to  6. 
Fig.  1  shows  the  results  obtained  with  the 

amino  acid-free  control.  Fig.  2  shows  the  results 
obtained  with  3  %  of  L-arginine  hydrochloride.  Fig. 
3  shows  those  obtained  with  3  %  of  L-histidine 

20  hydrochloride.  Fig.  4  shows  those  obtained  with  3 
%  of  sodium  L-aspartate.  Fig.  5  shows  those  ob- 
tained  with  3  %  of  sodium  L-glutamate.  Fig.  6 
shows  those  obtained  with  3  %  of  L-glycine  and 
those  obtained  with  3  %  of  L-alanine. 

25  It  is  apparent  from  the  results  shown  in  Figs.  1 
to  6  that  the  amino  acids  and  salts  thereof  of  the 
present  invention  remarkably  increase  the  solubility 
of  the  modified  tPA  in  water. 

30  Experimental  Example  2 

In  order  to  confirm  the  influences  of  the  con- 
centration  of  the  amino  acids  and  salts  thereof 
exerted  on  the  solubility  of  the  modified  tPA,  the 

35  same  experiments  as  those  of  Experimental  Exam- 
ple  1  were  repeated  except  that  L-arginine  hy- 
drochloride  was  selected  as  the  typical  compound 
and  that  1,  2,  3,  5  and  7  %  aqueous  solutions 
thereof  were  used. 

40  The  results  are  shown  in  Fig.  7. 
It  is  apparent  from  Fig.  7  that  the  higher  the 

concentration  of  L-arginine  hydrochloride,  the  high- 
er  the  solubility  of  the  modified  tPA. 

The  effects  of  the  amino  acids  and  salts  there- 
45  of  in  increasing  the  stability  of  the  modified  tPA 

were  confirmed  by  the  following  Experimental  Ex- 
ample  3. 

Experimental  Example  3 
50 

3  g  of  L-arginine  L-aspartate  and  5  g  of  man- 
nitol  were  dissolved  in  80  mi  of  distilled  water  for 
injection.  The  pH  of  the  solution  was  adjusted  to 
5.0  or  7.0.  The  distilled  water  for  injection  was 

55  further  added  to  the  solution  to  make  up  the  total 
quantity  of  100  ml,  which  was  filtered  under  sterile 
conditions  to  obtain  a  solution  to  be  used  as  the 
solvent. 

3 
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3  mg  of  each  of  the  modified  tPA  (2660),  tPA 
(2663),  tPA  (2810),  tPA  (8000)  and  tPA  (9200)  was 
dissolved  in  10  mi  of  the  solvent  prepared  above. 
The  solution  was  filtered  under  sterile  conditions. 
The  filtrate  was  poured  into  vials  each  in  an 
amount  of  1  ml  and  lyophilized.  The  vials  were 
sealed  and  stored  in  a  freezer  at  -20  °  C,  at  a  cold 
place  (5  °  C)  or  in  a  thermostatted  bath  at  45  °  C  for 
one  month. 

After  one  month,  1  ml  of  distilled  water  for 
injection  was  poured  in  each  of  the  stored  sample 
to  obtain  a  solution.  The  activity  of  the  modified 
tPA  was  determined  by  the  clotlysis  method  and 
the  rate  of  residual  activity  was  calculated  as  com- 
pared  with  that  of  the  sample  kept  in  the  freezer  at 
-20°  C  as  the  control. 

Separately,  lyophilized,  modified  tPA's  were 
prepared  in  the  same  manner  as  that  described 
above  except  that  L-arginine-L-aspartate  was  omit- 
ted.  The  L-arginine-L-aspartate-free  products  thus 
prepared  were  used  as  the  controls  and  stored  at 
the  same  temperature  for  the  same  period  of  time 
as  those  specified  above  to  determine  the  activities 
and  the  rates  of  residual  activity  thereof  in  the 
same  manner  as  that  described  above. 

The  results  are  shown  in  Figs.  8  and  9. 
Fig.  8  shows  the  results  obtained  without  L- 

arginine-L-aspartate  and  Fig.  9  shows  those  ob- 
tained  with  L-arginine-L-aspartate. 

It  is  apparent  from  the  results  of  Figs.  8  and  9 
that  the  amino  acids  and  salts  thereof  according  to 
the  present  invention  remarkably  increase  the  sta- 
bility  of  the  modified  tPA. 

The  following  Examples  will  further  illustrate 
the  present  invention, 

Example  1 

500  mg  of  L-arginine  hydrochloride  and  500 
mg  of  mannitol  were  dissolved  in  8  mi  of  distilled 
water  for  injection.  The  pH  of  the  solution  was 
adjusted  to  5.0.  30  mg  of  the  modified  tPA  (8000) 
was  dissolved  in  the  solution.  Distilled  water  for 
injection  was  added  to  the  solution  to  make  up  the 
total  quantity  of  10  ml.  The  solution  was  filtered 
under  sterile  conditions  and  poured  in  vials  each  in 
an  amount  of  1  ml  and  lyophilized.  The  vials  were 
sealed. 

Separately,  ampoules  each  containing,  as  the 
solvent,  1  mi  of  distilled  water  for  injection  were 
prepared. 

Example  2 

500  mg  of  L-arginine-L-aspartate  (an  ion  com- 
plex  of  L-arginine  and  L-aspartic  acid)  and  500  mg 
of  mannitol  were  dissolved  in  8  mi  of  distilled 
water  for  injection.  The  pH  of  the  solution  was 

adjusted  to  5.5.  30  mg  of  the  modified  tPA  (9200) 
was  dissolved  in  the  solution.  Distilled  water  for 
injection  was  added  to  the  solution  to  make  up  the 
total  quantity  of  10  ml.  The  solution  was  filtered 

5  under  sterile  conditions,  poured  in  vials  each  in  an 
amount  of  1  ml  and  lyophilized.  The  vials  were 
sealed. 

Separately,  ampoules  each  containing,  as  the 
solvent,  1  mi  of  distilled  water  for  injection  were 

io  prepared. 

Example  3 

5  g  of  L-arginine-L-aspartate  and  5  g  of  man- 
15  nitol  were  dissolved  in  80  mi  of  distilled  water  for 

injection.  The  pH  of  the  solution  was  adjusted  to 
5.0.  200  mg  of  the  modified  tPA  (2810)  was  dis- 
solved  in  the  solution.  Distilled  water  for  injection 
was  added  to  the  solution  to  make  up  the  total 

20  quantity  of  100  ml.  The  solution  was  filtered  under 
sterile  conditions  poured  in  vials  each  in  an  amount 
of  1  ml  and  lyophilized.  The  vials  were  sealed. 

Separately,  ampoules  each  containing,  as  the 
solvent,  1  mi  of  distilled  water  for  injection  were 

25  prepared. 

Example  4 

300  mg  of  L-arginine  hydrochloride,  50  mg  of 
30  L-aspartic  acid  and  500  mg  of  mannitol  were  dis- 

solved  in  8  ml  of  distilled  water  for  injection.  The 
pH  of  the  solution  was  adjusted  to  7.0.  50  mg  of 
the  modified  tPA  (2660)  was  dissolved  in  the  solu- 
tion.  Distilled  water  for  injection  was  added  to  the 

35  solution  to  make  up  the  total  quantity  of  10  ml. 
The  solution  was  filtered  under  sterile  conditions, 
poured  in  vials  each  in  an  amount  of  1  ml  and 
lyophilized.  The  vials  were  sealed. 

Separately,  ampoules  each  containing,  as  the 
40  solvent,  1  mi  of  distilled  water  for  injection  were 

prepared. 

Claims 
Claims  for  the  following  Contracting  States  : 

45  AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL,  SE 

1.  An  injection  composition  which  comprises  a 
pharmacologically  effective  amount  of  a  modi- 
fied  tPA,  the  latter  differing  from  natural  t-PA, 

50  20  mM  or  more  of  one  or  more  amino  acids  or 
a  salt  thereof  and  pharmacologically  accept- 
able  carrier. 

2.  A  composition  as  claimed  in  Claim  1,  in  which 
55  the  amino  acid  is  a  basic  amino  acid. 

3.  A  composition  as  claimed  in  Claim  1,  in  which 
the  amino  acid  is  selected  from  arginine,  his- 

4 
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tidine,  lysine  and  ornithine. 

4.  A  composition  as  claimed  in  Claim  1,  in  which 
the  amino  acid  is  an  acidic  amino  acid. 

5.  A  composition  as  claimed  in  Claim  1,  in  which 
the  amino  acid  is  selected  from  glutamic  acid 
and  aspartic  acid. 

6.  A  composition  as  claimed  in  Claim  1,  in  which 
the  amino  acid  is  a  neutral  amino  acid. 

7.  A  composition  as  claimed  in  Claim  1,  in  which 
the  amino  acid  is  glycine,  alanine,  valine, 
leucine,  serine  and  threonine. 

8.  The  use  of  a  composition  according  to  any  of 
claims  1  to  7  for  the  preparation  of  a  throm- 
bolytic  pharmaceutical. 

Claims  for  the  following  Contracting  States  : 
ES,  GR 

1.  A  method  for  preparing  an  injection  composi- 
tion  which  comprises  formulating  a  pharmaco- 
logically  effective  amount  of  a  modified  t-PA, 
the  latter  differing  from  natural  t-PA,  20  mM  or 
more  of  one  or  more  amino  acids  or  a  salt 
thereof  and  a  pharmacologically  acceptable 
carrier. 

2.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  a  basic  amino  acid. 

3.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  selected  from  arginine,  histidine, 
lysine  and  ornithine. 

4.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  an  acidic  amino  acid. 

5.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  selected  from  glutamic  acid  and 
aspartic  acid. 

6.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  a  neutral  amino  acid. 

7.  A  method  according  to  claim  1,  wherein  the 
amino  acid  is  glycine,  alanine,  valine,  leucine, 
serine  or  threonine. 

8.  The  use  of  a  composition  prepared  by  a  meth- 
od  according  to  any  of  claims  1  to  7  for  the 
preparation  of  a  thrombolytic  pharmaceutical. 

Patentanspruche 
Patentanspruche  fur  folgende  Vertragsstaaten 

:  AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL,  SE 

1.  Injizierbare  Zusammensetzung,  die  eine  phar- 
makologisch  wirksame  Menge  eines  modifizier- 

5  ten  tPAs,  wobei  sich  das  letztere  vom  naturli- 
chen  tPA  unterscheidet,  20  mM  oder  mehr  von 
einer  oder  mehr  Aminosauren  oder  ein  Salz 
davon  und  einen  pharmakologisch  annehmba- 
ren  Trager  enthalt. 

10 
2.  Zusammensetzung  nach  Anspruch  1  , 

bei  der  die  Aminosaure  eine  basische  Amino- 
saure  ist. 

is  3.  Zusammensetzung  nach  Anspruch  1  , 
bei  der  die  Aminosaure  ausgewahlt  ist  aus 
Arginin,  Histidin,  Lysin  und  Ornithin. 

4.  Zusammensetzung  nach  Anspruch  1  , 
20  bei  der  die  Aminosaure  eine  saure  Aminosaure 

ist. 

5.  Zusammensetzung  nach  Anspruch  1  , 
bei  der  die  Aminosaure  ausgewahlt  ist  aus 

25  Glutaminsaure  und  Asparaginsaure. 

6.  Zusammensetzung  nach  Anspruch  1  , 
bei  der  die  Aminosaure  eine  neutrale  Amino- 
saure  ist. 

30 
7.  Zusammensetzung  nach  Anspruch  1  , 

bei  der  die  Aminosaure  Glycin,  Alanin,  Valin, 
Leucin,  Serin  oder  Threonin  ist. 

35  8.  Verwendung  einer  Zusammensetzung  nach  ei- 
nem  der  Anspruche  1  bis  7  zur  Herstellung 
eines  thrombolytischen  Arzneimittels. 

Patentanspruche  fur  folgende  Vertragstaaten  : 
40  ES,  GR 

1.  Verfahren  zur  Herstellung  einer  injizierbaren 
Zusammensetzung,  die  die  Formulierung  einer 
pharmakologisch  wirksamen  Menge  eines  mo- 

45  difizierten  tPAs,  wobei  sich  das  letztere  vom 
naturlichen  tPA  unterscheidet,  20  mM  oder 
mehr  von  einer  oder  mehr  Aminosauren  oder 
ein  Salz  davon  und  eines  pharmakologisch  an- 
nehmbaren  Tragers  umfa/St. 

50 
2.  Verfahren  nach  Anspruch  1  , 

worin  die  Aminosaure  eine  basische  Amino- 
saure  ist. 

55  3.  Verfahren  nach  Anspruch  1  , 
worin  die  Aminosaure  ausgewahlt  ist  aus  Argi- 
nin,  Histidin,  Lysin  und  Ornithin. 

5 
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4.  Verfahren  nach  Anspruch  1  , 
worin  die  Aminosaure  eine  saure  Aminosaure 
ist. 

5.  Verfahren  nach  Anspruch  1  ,  5 
worin  die  Aminosaure  ausgewahlt  ist  aus  Glu- 
taminsaure  und  Asparaginsaure. 

6.  Verfahren  nach  Anspruch  1  , 
worin  die  Aminosaure  eine  neutrale  Aminosau-  10 
re  ist. 

7.  Verfahren  nach  Anspurch  1  , 
worin  die  Aminosaure  Glycin,  Alanin,  Valin, 
Leucin,  Serin  oder  Threonin  ist.  is 

8.  Verwendung  einer  Zusammensetzung,  herge- 
stellt  durch  ein  Vefahren  nach  einem  der  An- 
spruche  1  bis  7,  zur  Herstellung  eines  throm- 
bolytischen  Arzneimittels.  20 

Revendicatlons 
Revendicatlons  pour  les  Etats  contractants 
suivants  :  AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL, 
SE  25 

1.  Composition  pour  injection  qui  comprend  une 
quantite  pharmacologiquement  efficace  d'un 
tPA  modifie,  ce  dernier  etant  different  du  tPA 
naturel,  au  moins  20  mM  d'un  ou  plusieurs  30 
aminoacides  ou  d'un  de  leurs  sels  et  un  sup- 
port  pharmacologiquement  acceptable. 

2.  Composition  telle  que  revendiquee  dans  la  re- 
vendication  1,  dans  laquelle  I'aminoacide  est  35 
un  aminoacide  a  caractere  basique. 

3.  Composition  telle  que  revendiquee  dans  la  re- 
vendication  1,  dans  laquelle  I'aminoacide  est 
choisi  parmi  I'arginine,  I'histidine,  la  lysine  et  40 
I'omithine. 

4.  Composition  telle  que  revendiquee  dans  la  re- 
vendication  1,  dans  laquelle  I'aminoacide  est 
un  aminoacide  a  caractere  acide.  45 

5.  Composition  telle  que  revendiquee  dans  la  re- 
vendication  1,  dans  laquelle  I'aminoacide  est 
choisi  parmi  I'acide  glutamique  et  I'acide  as- 
partique.  50 

6.  Composition  telle  que  revendiquee  dans  la  re- 
vendication  1,  dans  laquelle  I'aminoacide  est 
un  aminoacide  a  caractere  neutre. 

55 
7.  Composition  telle  que  revendiquee  dans  la  re- 

vendication  1,  dans  laquelle  I'aminoacide  est  la 
glycine,  I'alanine,  la  valine,  la  leucine,  la  serine 

ou  la  threonine. 

8.  Utilisation  d'une  composition  selon  I'une  quel- 
conque  des  revendications  1  a  7  pour  la  pre- 
paration  d'un  produit  pharmaceutique  thrombo- 
lytique. 

Revendicatlons  pour  les  Etats  contractants 
suivants  :  ES,  GR 

1.  Methode  de  preparation  d'une  composition 
pour  injection  qui  comprend  la  formulation 
d'une  quantite  pharmacologiquement  efficace 
d'un  tPA  modifie,  ce  dernier  etant  different  du 
tPA  naturel,  d'au  moins  20  mM  d'un  ou  plu- 
sieurs  aminoacides  ou  d'un  de  leurs  sels  et 
d'un  support  pharmacologiquement  accepta- 
ble. 

2.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  un  aminoacide  a  caractere 
basique. 

3.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  choisi  parmi  I'arginine,  I'his- 
tidine,  la  lysine  et  I'omithine. 

4.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  un  aminoacide  a  caractere 
acide. 

5.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  choisi  parmi  I'acide  gluta- 
mique  et  I'acide  aspartique. 

6.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  un  aminoacide  a  caractere 
neutre. 

7.  Methode  selon  la  revendication  1  ,  dans  laquel- 
le  I'aminoacide  est  la  glycine,  I'alanine,  la  vali- 
ne,  la  leucine,  la  serine  ou  la  threonine. 

8.  Utilisation  d'une  composition  preparee  par  une 
methode  selon  I'une  quelconque  des  revendi- 
cations  1  a  7  pour  la  preparation  d'un  produit 
pharmaceutique  thrombolytique. 

6 
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