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Description 

FIELD  OF  THE  INVENTION 

5  This  invention  relates  to  an  ointment  containing  an  adenosine  3',5'-cyclic  phosphate  derivative  as  an  active 
ingredient. 

BACKGROUND  OF  THE  INVENTION 

w  Conventional  pharmaceutical  preparations  for  treatment  of  various  skin  ulcers  include  ointments  containing 
antibiotics,  antibacterial  agents,  or  enzymes;  skin  lotions;  water-absorbing  powders  of  high  polymers;  wound 
protectives;  and  the  like.  For  particular  use  in  the  treatment  of  skin  ulcers  with  exudate,  ointments  having  wa- 
ter-absorbing  and  drying  properties  are  commonly  employed. 

On  the  other  hand,  therapeutic  effects  of  adenosine  3',5'-cyclic  phosphate  (hereinafter  referred  to  as  cyclic 
15  AMP)  derivatives  on  various  skin  ulcers  have  been  elucidated  as  disclosed  in  JP-A-63-1  07935  (the  term  "JP-A" 

as  used  herein  means  an  "unexamined  published  Japanese  patent  application"). 
Ointment  bases  which  are  believed  most  effective  for  the  preparations  of  the  cyclic  AMP  derivatives  in  the 

treatment  of  skin  ulcers  are  of  the  type  having  water-absorbing  and  drying  properties.  However,  these  ointment 
bases  contain  therein  a  trace  amount  of  water.  If  the  cyclic  AMP  derivative  is  dispersed  or  dissolved  in  such 

20  ointment  bases,  the  cyclic  AMP  derivatives  are  gradually  hydrolyzed,  thus  becoming  ineffective  through  long- 
term  preservation. 

SUMMARY  OF  THE  INVENTION 

25  The  present  inventors  conducted  extensive  investigations  for  stabilizing  the  cyclic  AMP  derivatives  in  oint- 
ments  containing  the  ointment  base  having  water-absorbing  and  drying  properties.  As  a  result,  it  has  now  been 
found  that  a  use  of  saccharides  and/or  inorganic  high  polymers  stabilizes  the  cyclic  AMP  derivatives  in  the  oint- 
ment  to  sustain  its  effectiveness.  The  present  invention  has  been  completed  based  on  this  finding. 

That  is,  the  present  invention  relates  to  an  ointment  comprising  a  cyclic  AMP  derivative  as  an  active  ingre- 
30  dient,  an  ointment  base  having  water-absorbing  and  drying  properties,  a  saccharide  and/or  an  inorganic  high 

polymer. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

35  The  cyclic  AMP  derivative  which  can  be  used  in  the  present  invention  includes  sodium  N6,2'-0-dibutyryla- 
denosine  3',5'-cyclic  phosphate  (hereinafter  referred  to  as  DBcAMP),  sodium  2'-0-butyryladenosine  3',5'-cyclic 
phosphate  (hereinafter  referred  to  as  2'-0-MBcAMP),  sodium  N6-butyryladenosine  3',5'-cyclic  phosphate 
(hereinafter  referred  to  N6-MBcAMP),  sodium  adenosine  3',5'cyclic  phosphate  (hereinafter  referred  to  as 
cAMP),  8-benzylthio-N6-butyryladenosine  3',5'-cyclic  phosphate  (hereinafter  referred  to  as  BTBcAMP),  8-ben- 

40  zylthio-2'-0-butyryladenosine  3',5'-cyclic  phosphate  and  8-benzylthioadenosine  3',5'-cyclic  phosphate 
(hereinafter  referred  to  as  BT-cAMP).  These  cyclic  AMP  derivatives  may  be  used  either  independently  or  in 
combination  of  two  or  more  thereof  in  the  present  invention. 

The  ointment  base  having  water-absorbing  and  drying  properties  which  can  be  used  in  the  present  inven- 
tion  includes  polyoxy  alcohols  (e.g.,  polyethylene  glycols  of  various  molecular  weights,  glycerin,  propylene 

45  glycol,  butylene  glycol,  or  a  mixture  thereof),  mixtures  of  these  polyoxy  alcohols  and  higher  alcohols  (e.g., 
stearyl  alcohol,  cetyl  alcohol).  A  mixing  ratio  of  the  above  mixtures  is  not  particularly  limited.  Amoung  them, 
preferred  ointment  bases  are  the  polyethylene  glycols  and  the  mixture  of  two  or  more  types  thereof  (differring 
in  molecular  weight),  for  examples,  an  equal  amount  mixture  of  polyethylene  glycol  400  and  polyethylene  glycol 
4000. 

so  The  saccharides  to  be  used  in  the  ointment  of  the  present  invention  include  dextrin,  dextran,  a-,  p-  or  y- 
cyclodextrin  and,  a  mixture  thereof.  These  saccharides  are  usually  dispersed  in  the  ointment  base.  The  amount 
of  the  saccharide  to  be  added  is  not  particularly  limited,  but  preferably  ranges  from  about  0.5  to  20  parts,  more 
preferably  from  1  to  10  parts,  per  100  parts  of  the  ointment  base  by  weight. 

The  inorganic  high  polymers  in  the  ointment  of  the  present  invention  include  a  dried  aluminum  hydroxide 
55  gel,  synthetic  magnesium  silicate,  hydrotalcite  and,  a  mixture  thereof.  The  inorganic  high  polymer  is  usually 

dispersed  in  the  ointment  base  in  an  amount  unlimited,  but  preferably  ranging  from  about  0.1  to  10  parts,  more 
preferably  from  0.5  to  2  parts,  per  1  00  parts  of  the  ointment  base  by  weight. 

The  ointment  according  to  the  present  invention  can  contain  pharmaceutical  additives,  for  example,  a  per- 
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fume,  a  coloring  agent  and  a  water-soluble  polymer  such  as  carboxymethyl  cellulose,  in  addition  to  the  above 
materials. 

The  ointment  according  to  the  present  invention  can  be  prepared  according  to  a  usual  manner  known  for 
preparing  ointments.  In  some  detail,  the  ointment  base  is  melted  by  heating,  usually  at  a  temperature  of  from 

5  60  to  70°C,  a  saccharide  and/or  an  inorganic  high  polymer  is  added  thereto  and  thoroughly  dispersed  therein, 
and  a  prescribed  amount  of  the  cyclic  AMP  derivative  is  dissolved  therein,  followed  by  cooling  to  obtain  the 
desired  ointment. 

The  thus  obtained  ointment  of  the  present  invention  exhibits  excellent  stability  of  the  cyclic  AMP  derivative 
as  compared  with  that  in  the  conventional  ointment  prepared  simply  by  dissolving  the  cyclic  AMP  derivative  in 

w  the  ointment  base  having  water-absorbing  and  drying  properties. 
The  present  invention  is  now  illustrated  in  greater  detail  by  way  of  the  following  Control  Example,  Examples, 

and  Test  Example.  Trade  names  and  registered  trade  marks  are  acknowledged  as  such. 

CONTROL  EXAMPLE 
15 

In  a  100  ml  beaker  were  put  57.35  g  of  polyethylene  glycol  400  and  40  g  of  polyethylene  glycol  4000  and 
melted  at  about  65°C  in  a  mantle  heater.  To  the  molten  ointment  base  was  added  2.65  g  of  DBcAMP,  and  the 
mixture  was  stirred  in  a  homomixer  (T.K.  Homomixer,  Model  M)  for  5  minutes  to  dissolve  DBcAMP,  followed  by 
cooling  to  prepare  100  g  of  an  ointment. 

20 
EXAMPLE  1 

Polyethylene  glycol  400  (56.1  g)  and  polyethylene  glycol  4000  (40  g)  were  melted  in  the  same  manner  as 
in  Control  Example,  and  1  .25  g  of  dextrin  was  added  thereto.  The  mixture  was  thoroughly  dispersed  in  a  T.K. 

25  homomixer  Model  M  for  5  minutes.  Then,  2.65  g  of  DBcAMP  was  dissolved  therein  and  cooled  to  prepare  100 
g  of  an  ointment. 

EXAMPLE  2 

30  An  ointment  containing  DBcAMP  was  prepared  in  the  same  manner  as  in  Example  1,  except  for  using  dext- 
ran  T40  in  place  of  dextrin. 

EXAMPLE  3 

35  Polyethylene  glycol  400  (52  g)  and  polyethylene  glycol  4000  (40  g)  were  melted  in  the  same  manner  as  in 
Control  Example,  and  5  g  of  p-cyclodextrin  was  added  thereto  and  thoroughly  dispersed  in  a  T.K.  homomixer 
Model  M  for  5  minutes.  To  the  mixture  was  added  3  g  of  DBcAMP  and  dissolved,  followed  by  cooling  to  prepare 
100  g  of  an  ointment. 

40  EXAMPLE  4 

Polyethylene  glycol  600  (47  g)  and  polyethylene  glycol  4000  (40  g)  were  melted  in  the  same  manner  as  in 
Control  Example,  and  10  g  of  dextrin  was  added  thereto,  followed  by  thoroughly  dispersing  in  a  T.K.  homomixer 
Model  M  for  5  minutes.  Three  grams  of  DBcAMP  was  added  and  dissolved  therein,  followed  by  cooling  to  obtain 

45  1  00  g  of  an  ointment. 

EXAMPLE  5 

An  ointment  containing  DBcAMP  was  prepared  in  the  same  manner  as  in  Example  4,  except  for  using  40 
so  g  of  a-cyclodextrin  in  place  of  dextrin. 

EXAMPLE  6 

Polyethylene  glycol  600  (56  g)  and  polyethylene  glycol  4000  (40  g)  were  melted  in  the  same  manner  as  in 
55  Control  Example,  and  1  g  of  a  dried  aluminum  hydroxide  gel  was  added  thereto.  The  mixture  was  thoroughly 

dispersed  in  a  T.K.  homomixer  Model  M  for  5  minutes.  Three  grams  of  DBcAMP  was  dissolved  therein  and 
cooled  to  obtain  1  00  g  of  an  ointment. 

3 
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EXAMPLE  7 

Polyethylene  glycol  600  (56  g)  and  polyethylene  glycol  4000  (30  g)  were  melted  in  the  same  manner  as  in 
Control  Example,  and  10  g  of  dextrin  and  1  g  of  a  dried  aluminum  hydroxide  gel  were  added  thereto,  followed 

5  by  thoroughly  dispersing  in  a  T.K.  homomixer  Model  M  for  5  minutes.  Three  grams  of  DBcAMP  was  then  dis- 
solved  therein  and  cooled  to  prepare  100  g  of  an  ointment. 

EXAMPLE  8 

w  Polyethylene  glycol  400  (67  g)  and  polyethylene  glycol  4000  (28  g)  were  melted  in  the  same  manner  as  in 
Control  Example,  and  1  g  of  dextrin  and  1  g  of  a  dried  aluminum  hydroxide  gel  were  added  thereto.  The  mixture 
was  thoroughly  dispersed  in  a  T.K.  homomixer  Model  M  for  5  minutes.  Then,  3  g  of  DBcAMP  was  dissolved 
therein  and  cooled  to  prepare  100  g  of  an  ointment. 

15  EXAMPLE  9 

Polyethylene  glycol  400  (67  g)  and  polyethylene  glycol  4000  (26  g)  were  melted  in  the  same  manner  as  in 
Control  Example,  and  3  g  of  dextrin  and  1  g  of  a  dried  aluminum  hydroxide  gel  were  added  thereto.  The  mixture 
was  thoroughly  dispersed  in  a  T.K.  homomixer  Model  M  for  5  minutes,  and  3  g  of  DBcAMP  was  then  dissolved 

20  therein,  followed  by  cooling  to  prepare  100  g  of  an  ointment. 

TEST  EXAMPLE 

Each  of  the  ointment  prepared  in  Control  Example  and  Examples  1  to  9  was  put  in  a  glass  bottle  and  stored 
25  in  a  thermostat  kept  at  50°C  for  1  month.  The  residual  DBcAMP  content  (%  versus  initial  content)  after  storage 

of  1  month  was  determined  by  liquid  chromatography,  as  described  in  Journal  of  Chromatography  238,  495 
(1982).  The  results  obtained  are  shown  in  Table  1  below. 

so  TABLE  1 

S t a b i l i t y   of  DBcAMP  on  S t o r a g e   f o r   1  Month  (a t   5 0 ° C )  

35  Example   No.  R e s i d u a l   DBcAMP  (%) 

C o n t r o l   E x a m p l e   5 1 . 5  

E x a m p l e   1  7  2 . 0  

E x a m p l e   2  7 1 . 0  

E x a m p l e   3  7  6 . 9  

Example   4  8  0 . 4  

Example   5  7  9 . 6  

Example   6  8 1 . 8  

E x a m p l e   7  8  5 . 8  

Example   8  7  8 . 2  

Example   9  7  7 . 0  

As  is  apparent  from  Table  1  ,  the  stability  of  DBcAMP  in  each  of  the  ointments  prepared  in  Examples  1  to 
9  was  higher  than  that  of  Control  Example.  Therefore,  it  was  confirmed  that  the  stability  of  the  cyclic  AMP  deri- 
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vative  in  the  ointment  can  be  significantly  improved  by  using  saccharides  and/or  inorganic  high  polymers  in 
combination  with  the  ointment  base  having  water-absorbing  and  drying  properties. 

5  Claims 

1  .  An  ointment  comprising  an  adenosine  3',5'-cyclic  phosphate  derivative  as  an  active  ingredient,  an  oint- 
ment  base  having  water-absorbing  and  drying  properties,  a  saccharide  and/or  an  inorganic  high  polymer. 

2.  An  ointment  as  claimed  in  claim  1,  wherein  said  adenosine  3',5'-cyclic  phosphate  derivative  is  sodium 
w  N6,2'-0-dibutyryladenosine  3',5'-cyclic  phosphate,  sodium  2'-0-butyryladenosine  3',5'-cyclic  phosphate, 

sodium  N6-butyryladenosine  3',5'-cyclic  phosphate,  sodium  adenosine  3',5'-cyclic  phosphate,  8-benzylthio-N6- 
butyryladenosine  3',5'-cyclic  phosphate,  8-benzylthio-2'-0-butyryladenosine  3',5'-cyclic  phosphate  or  8-ben- 
zylthioadenosine  3',5'-cyclic  phosphate. 

3.  An  ointment  as  claimed  in  claim  1,  wherein  said  ointment  base  comprises  two  or  more  polyethylene 
15  glycols  having  different  molecular  weights. 

4.  An  ointment  as  claimed  in  claim  1,  wherein  said  saccharide  is  dextrin,  dextran,  a-,  p-  or  y-cyclodextrin, 
or  a  mixture  thereof. 

5.  An  ointment  as  claimed  in  claim  1  ,  wherein  said  saccharide  is  used  in  an  amount  of  from  0.5  to  20  parts 
per  100  parts  of  the  ointment  base  by  weight. 

20  6.  An  ointment  as  claimed  in  claim  1,  wherein  said  inorganic  high  polymer  is  a  dried  aluminum  hydroxide 
gel,  synthetic  magnesium  silicate,  hydrotalcite  or  a  mixture  thereof. 

7.  An  ointment  as  claimed  in  claim  1,  wherein  said  inorganic  high  polymer  is  used  in  an  amount  of  from 
0.1  to  10  parts  per  100  parts  of  the  ointment  base  by  weight. 

25 
Patentanspruche 

1  .  Salbe,  die  ein  Adenosin-3',5'-cyclophosphatderivat  als  Wirkstoff,  eine  Salbengrundlage  mit  wasserab- 
sorbierenden  und  trocknenden  Eigenschaften,  ein  Saccharid  und/oder  eine  anorganische  hochpolymere  Ver- 

30  bindung  umfalit. 
2.  Salbe  nach  Anspruch  1,  worin  das  Adenosin-3',5'-cyclophosphatderivat  fur  Natrium-N6,2'-0-dibutyryla- 

denosin-3',5'cyclophosphat,  Natrium-2'-0-butyryladenosin-3',5'-cyclophosphat,  Natrium-N6-butyryladenosin- 
3',5'-cyclophosphat,  Natriumadenosin-3',5'-cyclophosphat,  8-Benzylthio-N6-butyryladenosin-3',5'-cyclophos- 
phat,  8-Benzylthio-2'-0-butyryladenosin-3',5'-cyclophosphat  oder  8-Benzylthioadenosin-3',5'-cyclophosphat 

35  steht. 
3.  Salbe  nach  Anspruch  1,  worin  die  Salbengrundlage  zwei  oder  mehrere  Polyethylenglycole  mitverschie- 

denen  Molekulargewichten  umfalit. 
4.  Salbe  nach  Anspruch  1,  worin  das  Saccharid  Dextrin,  Dextran,  a-,  p-  oder  y-Cyclodextrin  oder  eine 

Mischung  davon  ist. 
40  5.  Salbe  nach  Anspruch  1,  worin  das  Saccharid  in  einer  Menge  von  0,5  bis20Teilen  pro  100  Gewichtsteile 

der  Salbengrundlage  verwendet  wird. 
6.  Salbe  nach  Anspruch  1,  worin  die  anorganische  hochpolymere  Verbindung  ein  getrocknetes  Aluminium- 

hydroxidgel,  synthetisches  Magnesiumsilikat,  Hydrotalcit  oder  eine  Mischung  davon  ist. 
7.  Salbe  nach  Anspruch  1,  worin  die  anorganische  hochpolymere  Verbindung  in  einer  Menge  von  0,1  bis 

45  10  Teilen  pro  100  Gewichtsteilen  der  Salbengrundlage  verwendet  wird. 

Revendications 

so  1  .  Une  pommade  comprenant  un  derive  d'adenosine-3',5'-phosphate  cyclique  comme  ingredient  actif,  une 
base  de  pommade  ayant  des  proprietes  d'absorption  de  I'eau  et  de  sechage,  un  saccharide  et/ou  un  haut  poly- 
mere  inorganique. 

2.  Une  pommade  selon  la  revendication  1,  dans  laquelle  ledit  derive  d'adenosine-3',5'-phosphate  cyclique 
est  le  N6,2'-0-dibutyryladenosine-3',5'-phosphate  cyclique  de  sodium,  le  2'-0-butyryladenosine-3',5'-phos- 

55  phate  cyclique  de  sodium,  le  N6-butyryladenosine-3',5'-phosphate  cyclique  de  sodium,  l'adenosine-3',5'-phos- 
phate  cyclique  de  sodium,  le  8-benzylthio-N6-butyryladenosine-3',5'-phosphate  cyclique,  le  8-benzylthio-2'-0- 
butyryladenosine-3',5'-phosphate  cyclique  ou  le  8-benzylthioadenosine-3',5'-phosphate  cyclique. 

3.  Une  pommade  selon  la  revendication  1,  dans  laquelle  ladite  base  de  pommade  comprend  deux  ou  plu- 

5 
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sieurs  polyethyleneglycols  ayant  des  poids  moleculaires  differents. 
4.  Une  pommade  selon  la  revendication  1,  dans  laquelle  ledit  saccharide  est  la  dextrine,  le  dextrane,  I'a-, 

la  p-  ou  la  y-cyclodextrine  ou  un  de  leurs  melanges. 
5.  Une  pommade  selon  la  revendication  1,  dans  laquelle  ledit  saccharide  est  utilise  en  quantite  de  0,5  a 

20  parties  en  poids  pour  100  parties  en  poids  de  la  base  de  pommade. 
6.  Une  pommade  selon  la  revendication  1,  dans  laquelle  ledit  haut  polymere  inorganique  est  un  gel 

d'hydroxyde  d'aluminium  seche,  un  silicate  de  magnesium  synthetique,  I'hydrotalcite  ou  un  de  leurs  melanges. 
7.  Une  pommage  selon  la  revendication  1  ,  dans  laquelle  ledit  haut  polymere  inorganique  est  utilise  en  quan- 

tite  de  0,1  a  10  parties  en  poids  pour  100  parties  en  poids  de  la  base  de  pommade. 
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