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ABSTRACT - 

I m i p r a m i n e  c h l o r h y d r a t e  a n d  c l o m i p r a m i n e  c h l o r h y d r a t e  
c o u l d  b e  f o r m u l a t e d  i n t o  s u p p o s i t o r i e s  f o r m s .  T h e i r  a b i -  
l i t y  t o  b e  a d m i n i s t e r e d  by  t h e  r e c t a l  way was a s s e s s e d  
by  t h e  measurement  of  t h e i r  h y d r o p h i l  i c / l  i p o p h i l  i c  p a r -  
t i t i o n  c o e f f i c i e n t  and  t h e i r  d i f f u s i o n  c o e f f i c i e n t  w i t h  
t h e  S t r i c k e r ' s  a p p a r a t u s . T h e  s u p p o s i t o r i e s  were f o r m u l a -  
t e d  w i t h  s e v e r a l  h a l f g l y c e r i d e s  e x c i p i e n t s .  The s e l e c t i o n  
o f  t h e  f o r m u l a e  was c a r r i e d  o u t  b y  u s i n g  t h e  f o l l o w i n g  
p h y s i c o c h e m i c a l  t e s t s  : r h e o l o g i c a l  b e h a v i o u r ,  m e l t i n g  
p o i n t ,  l i q u e f a c t i o n  t i m e  w i t h  t h e  K r o w c z y n s k i '  s t e c h -  
n i q u e ,  d i s i n t e g r a t i o n  t ime w i t h  t h e  M u n z e l ' s  method,  
s p r e a d i n g  a r e a ,  h a r d n e s s ,  k i n e t i c  o f  r e l e a s e .  The b i o -  
a v a i l a b i l i t y  of  t h e  s u p p o s i t o r i e s  e v a l u a t e d  on r a b b i t s  
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2226 CHAUMEIL ET AL. 

compared  t o  a n  i n t r a v e n o u s  i n j e c t i o n  was 2 8 9 ,  f o r  C lomi -  
p r a m i n e  a n d  2 5  4, f o r  I m i p r a m i n e .  
A c l i n i c a l  a s s a y  was c a r r i e d  o u t  w i t h  t h r e e  i n p a t i c n t s .  
The p l a s m a t i c  l e v e l s  o f  t h e  d r u g s  a n d  t h e  c l i n i c a l  e f -  
f i c i e n c y  were i n  t h e  same r a n g e  a s  p r e v i o u s  d a t a  r e p o r -  
t e d  i n  t h e  l i t e r a t u r e  f o r  o r a l  f o r m s .  

I N T R O D U C T  I O N  

I m i p r a m i n e  and  c l o m i p r a m i n e  a r e  t r i c y c l i c  a n t i d e p r e s s a n t s  
wh ich  a r e  a b s o r b e d  by p a s s i v e  d i f f u s i o n  a l m o s t  comple -  
t e l y  by t h e  small  i n t e s t i n e .  Because  t h e i r  s l o w  e l i m i n a -  
t i o n ,  m a i n l y  r e n a l ,  t h e i r  h a l f - l i f e  i s  6 t o  1 5  h o u r s  f o r  
i m i p r a m i n e ,  a n d  1 7  t o  2s h o u r s  f o r  c l o m i p r a m i n e  ( 1  1 .  
These  two p a r a m e t e r s  a r e  i n  f a v o r  o f  t h e  u s e  o f  t h c  T C C -  
t a l  way f o r  t h e  a d m i n i s t r a t i o n  o f  s u p p o s i t o r i e s  w i t h  
t h e s e  d r u g s .  
The s u p p o s i t o r y  fo rm i s  r e a l l y  n e e d c d  f o r  d e p r e s s i v e  
p a t  i e n  t s w i t h  an u nac  c e s s i b  1 e d i g  e s t i v e  t r a  c t f o 1 1 ow i ng 
a s u r g i c a l  o p e r a t i o n  o r  a f u n c t i o n n a l  i n s u f f i c i e n c y .  
Fo r  t h e s e  p a t i e n t s ,  a n  o r a l  fo rm c a n n o t  b e  u s e d .  A p a -  
r e n t e r a l  fo rm i s  d i f f i c u l t  t o  u s e  d u r i n g  a l o n g  t i i i ie ,  
a c c o r d i n g  t o  t h e  b a d  t o l e r a n c e  o f  t h o s e  d r u g s  i n  i n t r a -  
v e n o u s  p e r f u s i o n  o r  i n t r a m u s c u l a r  i n j e c t i o n .  
T h i s  s t u d y  was d e v e l o p p e d  i n t o  t h r e e  s t e p s  : 

- f i r s t l y ,  a n  i n  v i t r o  - s t u d y  o f  t h e  t y p e  o f  a b s o r p t i o n  
o f  e a c h  d r u g  was c a r r i e d  o u t  ; 
- s e c o n d l y ,  t h e  g a l e n i c  f o r m u l a t i o n  a s s a y s  w e r e  d o n e ,  
- t h i r d l y ,  t h e  b i o a v a i l a b i l i t y  was d e t e r m i n e d  on r a b b i t s  
a n d  c l i n i c a l  a s s e s s m e n t  w e r e  c a r r i e d  o u t .  

MATERIALS - 

Clomipramine  c h l o r h y d r a t e  a n d  i m i p r a m i n e  c h l o r h y d r a t e  
were  o b t a i n e d  from Ciba -Ge igy  F r a n c e .  The p a r t i c u l e  
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IMPRAMINE 'AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2227 

s i z e  f o r  b o t h  d r u g s  was b e t w e e n  <(' and lCj0 Cim. Seven  
h a l f  s y n t h e t i c  g l y c e r i d e s  were u s e d  : w i t e p s o l s  H5 (hy -  
d r o x y l  i n d e x ,  H I  = 5 )  , El15 (III = 1 5 1 ,  \C25 (111 = 30) 

(Dynamit  N o b e l ) ,  and  S u p p o c i r e s  AI!I (HI = 61, NAI 10 

(HI = 1 5 1 ,  A (HI = 20-301, AP (HI = 30-50) ( G a t t e f o s s e j  

IN \ ' I T R O  STUDY OF ABSORPTION - 

Measure  o f  p a r t i t i o n  c o e f f i c i e n t  
C lomipramine  and  i m i p r a m i n c  a r e  b a s i s .  T h e i r  pKa i s  
a b o u t  9 . 5 .  I t  was i n t e r e s t i n g  t o  m e a s u r e  t h e i r  p a r t i t i o n  
c o e f f i c i e n t  b e t w e e n  a n  a q u e o u s  s o l u t i o n  o f  c h l o r h y d r a t e s  
a n d  a l i p o p h i l i c  p h a s e .  
The m e a s u r e m e n t s  were c a r r i e d  o u t  w i t 1 1  a d o u b l e  c o m p a r t i -  
ment d e v i c e ,  u s i n g  25 1111 h o r i z o n t a l  p y r e x  t u b e s ,  p l a c e d  
i n  a c i r c u l a r  s t i r r e r  ( 2 ) .  

The c h o z e n  a q u e o u s  p h a s e  was p u r i f i e d  water ,  a c c o r d i n g  
t o  t h e  u n b u f f e r e d  r e c t a l  l i q u i d  c o m p o s i t i o n .  The l i p i d i c  
p h a s e  was t h e  same a s  the S t r i c k e r ' s  one  : d o d e c a n o l  I p  
c a p r y l i c  a c i d  4p ( 3 ) .  T h e  f o l l o w i n g  v a l u e s  w r e  found for  

t h e  p a r t i t i o n  c o e f f i c i e n t  o f  c l o m i p r a m i n e  : 1 3 2  - + 1 6  a n d  
100 - + 5 f o r  i m i p r a m i n e  ( a v e r a g e s  o f  f i v e  m e a s u r e m e n t s )  
i n  f a v o u r  o f  t h e  l i p i d  p h a s e .  T h e s e  m o l e c u l e s  c o u l d  be  
t h e n  a b s o r b e d  r a p i d l y  t h r o u g h  t h e  m u c o s i s  membranes o f  
t h e  r e c t a l  t r a c t .  

- - - - - - - - - - - - _ - _ _ _  

E v a l u a t i o n  o f  t h e  d i f f u s i o n  c o e f f i c i e n t  
The d i f f u s i o n  o f  c l o m i p r a m i n e  a n d  i m i p r a m i n e ,  t h r o u g h  
t h e  m u c o s i s  membranes was s i m u l a t e d  w i t h  t h e  S t r i c k e r ' s  
a p p a r a t u s  ( S a r t o r i u s  - F r a n c e ,  P a r i s )  ( 3 ) .  T h i s  d e v i c e  i s  
c o n s t i t u t e d  o f  two r e s e r v o i r s ,  c o n t a i n i n g  i n  t h e  f i r s t  
one  a 100 mg/100  ml s o l u t i o n  o f  e i t h e r  d r u g  c h l o r h y d r a t e  
i n  p u r i f i e d  water s i m u l a t i n g  t h e  r e c t a l  l i q u i d ,  a n d  i n  
t h e  o t h e r  one  100 m l  o f  a s i m u l a t e d  p l a s m a t i c  l i q u i d  
(wh ich  was a pH 7 . 4  b u f f e r  composed o f  2 0 . 5  g o f  Na2HP04 ,  

- - - - - - - - - - - - - - _ - - - - -  
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2228 CHAUMEIL ET AL. 

2 H 2 0  a n d  2 . 5  g o f  KH2P04  i n  100 i n 1  o f  p u r i f i e d  w a t e r ) .  
Each s o l u t i o n  was c o n t i n u o u s l y  s t i r r e d  and  c i r c u l a t e d  

by t h e  way o f  a p e r i s t a l t i c  pump, on  e a c h  s i d e  o f  a 
4 0  cmZ p o r o u s  c e l l u l o s i c  membrane, i m p r e g n a t e d  w i t h  t h e  
l i p i d  p h a s e ,  s i m u l a t i n g  t h e  r e c t a l  mucosa.  
F i v e  d i f f u s i o n  a s s a y s  were c a r r i e d  o u t  a t  37' - + 0.5"C 
f o r  e a c h  d r u g .  The c o n c e n t r a t i o n s  o f  t h e  d r u g  was mea- 
s u r e d  i n  e a c h  medium, by UV s p e c t r o p h o t o m e t r y  a t  2 5 2  nrii 

( P e r k i n  Elmer 5 5 0 ,  OSI,  P a r i s ) ,  d u r i n g  140 min .  
The c u r v e s  o f  t h e  d i f f u s i o n  k i n e t i c  ( F i g u r e  1 )  e x h i b i t e d  
t h r e e  s t a t e s  : 

- f i r s t ,  t h e  i m p r e g n a t i o n  s t a t e  o f  t h e  membrane by t h e  

- s e c o n d l y ,  t h e  s t a c e  o f  t h e  p a s s i v e  d i f f u s i o n ,  h i t h  
a f i r s t  o r d e r  k i n e t i c ,  
- t h i r d l y ,  t h e  b e g i n n i n g  o f  a n  e q u i l i b r i u m  s t a t e .  
The p a r t i t i o n  c o e f f i c i e n t s ,  Kd, were  c a l c u l a t e d  b e t w e e n  
20 a n d  50  min d u r i n g  t h e  s e c o n d  s t a t e ,  i n  wh ich  t h e  
i n c r e a s e  o f  t h e  c o n c e n t r a t i o n  i n  t h e  p l a s m a t i c  l i q u i d  
i s  a l i n e a r  f u n c t i o n  o f  t h e  t i m e .  
Kd was c a l c u l a t e d  f rom t h e  f o l l o w i n g  f o r m u l a  : 

d r u g  9 

vi10 
1 

x -  x -  - c P 2 - c P l  Kd 

F T 2  - T1 'R o (cm.min-l  1 

C p 2  and  C p l  we re  t h e  c o n c e n t r a t i o n s  o f  t h e  d r u g  i n  t h e  
s i m u l a t e d  p l a s m a t i c  l i q u i d  a t  t h e  t imes T 2  ( 5 0  min) a n d  

T, 
t h e  s i m u l a t e d  r e c t a l  l i q u i d  a t  t h e  b e g i n n i n g  o f  t h e  
a s s a y  (100 mg/100  m l ) .  V R o  

l a t e d  r e c t a l  l i q u i d  a t  t h e  b e g i n n i n g  o f  t h e  a s s a y  
(100 m l ) .  F was t h e  a c t i v e  a r e a  o f  t h e  membrane (40  c m 2 ) .  
The d a t a  showed t h a t  t h e  Kd v a l u e  o f  i m i p r a m i n e  was 
4 . O 8 . 1 O m 3  cm.min 

(20 min) . C R o  was t h e  c o n c e n t r a t i o n  of t h e  d r u g  i n  

was t h e  volume o f  t h e  s i a u -  

-1 . I t  i s  a mean v a l u e ,  a c c o r d i n g  t o  
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IMPRAMINE AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2229 

I 
I 

120  I - 
I 

" I  

I 

20 40 80 100 1 MN 

F i g u r e  1 : Measuremen t s  o f  t h e  k i n e t i c s  o f  d i f f u s i o n  o f  
c l o m i p r a m i n e  ( C )  a n d  i m i p r a m i n e  ( I )  i n  t h e  " p l a s m a t i c "  
r e s e r v o i r  w i t h  t h e  S t r i c k e r ' s  a p p a r a t u s .  
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2230 CHAUMEIL ET AL. 

S t r i c k e r ' s  worLs ( 5 1 .  The Kd v a l u e  o f  c l o m i p r a m i n e  was 
0 . 7 .  l o 3  crn.min-' : i t  i s  a weal; v a l u e ,  a c c o r d i n g  t o  
S t r i c k e r  ' s  works .  
' I ' h e r e f o r e  i m i p r a m i n e  e x h i b i t e d  a h i g h c r  d i f f u s i o n  c a p a -  

c i t y  t h a n  c l o m i p r a m i n e .  
N e v e r t h e l e s s ,  t h e  m e a s u r e m e n t s  o f  t h e  d e c r e a s i n g  c o n c e n -  
t r a t i o n s  o f  t h e  d r u g s  i n  t h e  s i m u l a t e d  r e c t a l  phase ,  
showed t h a t  t h e r e  wou ld  be  a l e a k a g e  o f  t h e  d r u g s  i n  t h e  

impregnation l i p o p h i l i c  s u b s t a n c c s  o f  t h e  membrane, 
e s p e c i a l l y  f o r  c l o m i p r a m i n e .  
These  r e s u l t s  a r e  i n  good c o r r e l a t i o n  w i t h  t h o s e  o b t a i n e d  
f rom t h e  m e a s u r e m e n t s  o f  t h e  p a r t i t i o n  c o e f f i c i e n t .  
A f t e r  t h i s  f i r s t  p a r t  o f  t h e  e x p e r i m e n t s ,  i t  was p o s s i b l e  
t o  c o n c l u d e  t h a t  b o t h  d r u g s  c o u l d  b e  a b s o r b e d  a f t e r  
a r e c t a l  a d i n i n i s t r a t i o n .  But t h e i r  g r e a t  l i p o p h i l i c  
a f f i n i t y  m i g h t  c a u s e  a n  i r r e g u l a r  b i o a v a i l a b i l i t y ,  e s -  
p e c i a l l y  f o r  c l o m i p r a m i n e .  Such v a r i a t i o n s  o f  b i o a v a i l  a -  
b i l i t y  w e r e  r e p o r t e d  p r e v i o u s l y  by Luskombe IL'ith o r a l  
a d m i n i s t r a t i o n  o f  c l o m i p r a m i n e  c h l o r h y d r a t c  ( 1  1. 

P r g a r a t i o n  o f  s u p p o s i t o r i e s  - - - - -  
The d o s a g e  o f  i m i p r a m i n e  c h l o r h y d r a t e  o r  c l  ornipramine 
c h l o r h y d r a t e  was 7 5  mg f o r  2 g s u p p o s i t o r i e s ,  i n  a c c o r d  
1:ith t h e  u s u a l  o r a l  d o s a g e s  o f  t h e s e  d r u g s .  
The s u p p o s i t o r i e s  were p r e p a r e d  b y  m e l t i n g  t h e  s u p p o s i -  
t o r y  b a s e s  a n d  a d d i n g  t h e  d r u g  t o  t h e  l i q u i d .  They were  
s o l i d i f i e d  by c o o l i n g  a t  4 ° C .  
A p r e l i m i n a r y  s t u d y  showed t h a t  b o t h  d r u g s  were i n s o -  
l u b l e  i n  t h e  e x c i p i e n t s  t e s t e d .  They i n c r e a s e d  t h e  mel-  
t i n g  t e m p e r a t u r e  o f  t h e  e x c i p i e n t  o f  1 ° C .  T h e r e f o r e  t h e  
e x c i p i e n t s  were  c h o s e n  among t h o s e  which h a v e  a l o w  
m e l t i n g  p o i n t .  They were s e l e c t e d  f rom I I ' i t e p o l s ( ' ) ,  a n d  
S u p p o c i r e s " )  t o  h a v e  a l a r g e  r a n g e  o f  h y d r o x y l  i n d e x .  

- - _ _ - _ _  
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IMPRAMINE AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2231 

Lach b a t c h  lias s u b m i t t e d  t o  a 3 0 ° C  s t o r a g e  f o r  s e v e n  
d a y s  t o  a v o i d  a p o s s i b l e  po lymorph i sm o f  t h e  h a l f -  

g l y c e r i d e s .  

Phys i c  o c h e m i c a l  t e s t s 
Only c l o m i p r a m i n e  c h l o r h y d r a t e  was u s e d  f o r  a l l  t h e  
a s s a y s  o f  f o r m u l a t i o n  ~ i t h  t h e  s e v e n  c h o s e n  e x c i p i e n t s .  
Eve ry  f o r m u l a  u n d e r w e n t  a l l  t h e  p h y s i c o c h e m i c a l  t e s t s  s o  
t h a t  t h e  b e s t  e x c i p i e n t  was s e l e c t e d .  The same e x c i p i e n t  
was u s e d  w i t h  i m i p r a m i n e  c h l o r h y d r a t e  t o  o b t a i n  compa- 
r a b l e  f o r m u l a e  f o r  f u r t h e r  a s s a y s  o f  b i o a v a i l a b i l i t y .  
The f o r m u l a e  r e p o r t e d  i n  t a b l e  1 w e r e  s u b m i t t e d  t o  t h e  
f o l l o w i n g  a s s a y s  : 

- The r h e o l o g i c a l  b e h a v i o u r  was m e a s u r e d ,  a f t e r  m e l t i n g  
a t  4 0 ° C , w i t h  a r o t a t i v e  v i s c o m e t e r  (Rheomat 3 0 ,  C o n t r n -  
v e s ,  I u r i c h ) ,  a t  37"C.All t h e  f o r m u l a e  h a d  a n e w t o n i a n  
b e h a v i o u r ,  j u s t  a f t e r  m a n u f a c t u r i n g  a n d  a l s o  a f t e r  t h e  
s t o r a g e .  
- ?'he m e l t i n g  p o i n t s  were  m e a s u r e d  by t h e  "U" t u b e  
method.  They w e r e  be low o r  e q u a l  t o  3 7 " C ,  j u s t  a f t e r  
m a n u f a c t u r i n g .  They i n c r e a s e d  a f t e r  t h e  s t o r a g e  and  t h e  
b a t c h e s  w i t h  I V i t e p o l s  H5 ,  H 1 5  a n d  1125, a n d  w i t h  S u p p o c i r e  
A were u n a c c e p t a b l e .  
- The l i q u e f a c t i o n  t i m e  was d e t e r m i n e d  w i t h  t h e  
K r o w c z y n s k i ' s  t e c h n i q u e ,  a c c o r d i n g  t o  t h e  P o l i s h  Pharma- 
c o p o e i a  me thod ,  wh ich  r e q u i r e s  a maximum t i m e  o f  1 5  m i -  
n u t e s  ( 4 ) .  A l l  t h e  d a t a  were b e l o w  o r  e q u a l  t o  t h i s  v a -  
l u e  when t h e  m e a s u r e m e n t s  a r e  c a r r i e d  o u t  a f t e r  manufac -  

t u r i n g ,  but after t h e  s t o r a g e  l i q u e f a c t i o n  t imes  smaller 
t h a n  1 5  m i n u t e s  were o n l y  o b t a i n e d  w i t h  s u p p o c i r e s .  
- The d i s i n t e g r a t i o n  t ime was m e a s u r e d  by t h e  S l u n z e l ' s  
me thod ,  w i t h  a n  a u t o m a t i c  a p p a r a t u s  ( E r w e k a ) ,  a c c o r d i n g  
t o  t h e  E u r o p e a n  P h a r m a c o p o e i a .  A l l  t h e  r e s u l t s  wer f i t  
w i t h  t h e  P h a r m a c o p o e i a ' s  r e q u i r e m e n t s .  No s i g n i f i c l n t  

- - - - - _ _ _ _  - 
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H y d r q l e  Index 

Nelting point ('C) 

CHAUMEIL ET AL. 

l i t e p s o l s  Suppocirer 
H 5 H I S  U 1 5  A I M  SAI 10 A AP 

5 15 30 6 1 5  20-50 50-50 

5 4 - 3 5  33,5-35,5 55,5-35.5 33-35 33,5-35,5 35-36,s 53-15 

Table 1 :  Formulae and assays  o f  t h e  s u p p o s i t o r i e s  of clomiprrmine 
chlorhydra t e .  

Assay 1 

Formulae: : 5  mg of clomipramine c h l o r h y d r r t e  i n  2 g h a l f s y n t h e t i c  glycerides 

Y e l t i n g  po int  ( 'C)  

5 6 . 3 ~ 0 . ;  13.6+C.J 55.5:@.4 15.SzO.j 33.520.2 3: 0 . 2  55.:$.5 

I I D i s i n t e g r a t i o n  time \minutes)  

q u e f a c t i o n  a n d  d i s i n t e g r a t i o n  times a n d  a n e w t o n i a n  
b e h a v i o u r  a f t e r  m e l t i n g  i n  o r d e r  t o  i n c r e a s e  t h e  p a t i e n t  
o b s e r v a n c e .  The s p r e a d i n g  a r e a  would b e  as  l a r g e  a s  p o s -  
s i b l e  t o  i n c r e a s e  t h e  c o n t a c t  a r e a  b e t w e e n  t h e  m e l t e d  
s u p p o s i t o r y  and  t h e  r e c t a l  mucosa.  Among t h e  f o r m u l a e  
which were s e l e c t e d  i n  a c c o r d  t o  t h e s e  r e q u i r e m e n t s ,  
t h e  s u p p o c i r e  N A I  10 was c h o s e n  f o r  i t s  b e t t e r  k i n e t i c  
o f  r e l e a s e .  
One b a t c h ,  m a n u f a c t u r e d  w i t h  Imipramine  c h l o r h y d r a t e  
and s u p p o c i r e  NAI 10, g a v e  r e s u l t s  s i m i l a r  t o  t h o s e  
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IMPRAMINE AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2233 

Table 2 : Kinet i c  of r e l e a s e  of clomipramine sh lorhydrate  
from s u p p o s i t o r i e s  (means of 5 a s s a y s ) .  

1 1 V i  t e p s o l  s 1 Suvvoc ires  I 

o b t a i n e d  w i t h  c l o m i p r a m i n e  c h l o r h y d r a t e  ( T a b l e  3 

a n d -  T a b l e  4 ) .  
The h o m o g e n e i t y  o f  b o t h  f i n a l  f o r m u l a e  was 

c h e k e d  by e x t r a c t i o n  o f  t h e  d r u g  f r o m  s i x  s u p p o s i t o r i e s  
b y  t h e  mean o f  a n  h e a t e d  ( 6 0 ° C )  s o l u t i o n  o f  HC1 0.005hf 
i n  m e t h a n o l .  The e x t r a c t s  were a n a l y s e d  b y  UV s p e c t r o -  
p h o t o m e t r y  a t  2 5 2  nm. The r e s u l t s  were 7 0 . 4  + 5 . 2 5  mg 
i n c r e a s e  was o b s e r v e d  a f t e r  t h e  s t o r a g e .  

- The s p r e a d i n g  a rea  h-as c a l c u l a t e d  a c c o r d i n g  t o  t h e  
wa tch  g l a s s  method ( 4  ) .  The h i g h e s t  r e s u l t s  were  
o b t a i n e d  w i t h  t h e  f o u r  s u p p o c i r e s  b e f o r e  a n d  a f t e r  t h e  
s t o r a g e .  Such a d e c r e a s e  a f t e r  s t o r a g e  h a s  b e e n  f r e -  

q u e n t l y  r e p o r t e d  ( 5 ) .  
- The h a r d n e s s e s  \>ere  c o n t r o l l e d  by t h e  r e s i s t a n c e s  t o  

c r u s h i n g  (Erweka SBT, E u r a f ,  P a r i s ) .  They were s u f f i -  
c i e n t  j u s t  a f t e r  m a k i n g ,  b u t  d e c r e a s e d  a f t e r  t h e  s t o -  

r a g e  f o r  f o r m u l a e  c o n t a i n i n g  s u p p o c i r e s  A I N ,  .A a n d  
e s p e c i a l l y  AP. ( T a b l e  1 ) .  

- The k i n e t i c s  o f  r e l e a s e  were  m e a s u r e d  w i t h  t h e  r o t a -  
t i n g  b a s k e t  me thod  ( 4 ) .  The d i s s o l u t i o n  assays  w e r e  
c a r r i e d  o u t  a t  36 '5  - + 0 . 5 "  i c i t h  p u r i f i e d  \cater a s  the  

d i s s o l u t i o n  medium, s i m u l t a n e o u s l y  i n  s i x  v e s s e l s .  The 
mesh o f  t h e  b a s k e t  \<as 4 6 0  nm a n d  t h e  r o t a t i n g  s p e e d  
was 6 0  rpm. 

- 
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2234 CHAUMEIL ET AL. 

T a b l e  3 : Formula and a s s a y s  of  t h c  s u p p o s i t o r i c s  o f  
Imipraniinc c h l o r h y d r a t c  (means o f  5 v a l u e s )  . 
* 1 : a f t e r  manufac tu r ing  ; 

2 : a f t e r  7 days o f  s t o r a g e  a t  3C1"C. 

hlel t i n g  p o i n t  ( " C  1 

L i q u e f a c t i o n  t i n i f  ( n i i n )  

1) i s i n  t e g r a  t ion t iiiic ( n i i  11 

Spread ing  a r e a  (1ii i i i2 1 

t lardness  [daN) 

I'omiula : 75  mg of Iniipranunc 
chlorhydrate i n  2 g of .%ppocire 

1 2  + 2 - 

7 + 1  

5.55 + l 5  

- 

- 

> 5 . 3  

Assay 2* 

3 3 . 5  + 0 . 5  

1 2  + 1 

- 

- 

!) - + 1 

7 2 9  - + 1 '  

5 + 0 . 2  - 

Table  4 : k i n e t i c  o f  r e l e a s e  cf c l o m i p r a n i n e  t i 1  3nd imipramine  ( 1 1  
s h ' o r h ! d r a t e s  from s u p p o s i t o r i e s  manufactured h i t b  S u y p o c i r r  L A 1  10. 

' i e 3 n s  o f  5 a 5 s a y s l .  

The  s a m p l e s ,  f i l t e r e d  t h r o u g h  a p o l y c t h y l e n c  f i l t c r ,  
were a n a l y s e d  b y  i n  a U\' s p e c t r o p h o t o m e t e r  a t  2 5 2  nni 

( B i o b l o c k ,  S t r a s b o u r g ) .  The f r e q u e n c y  o f  t h e  measur-e- 
m e n t s  a n d  t h e  c a l c u l a t i o n  were  c a r r i e d  w i t h  a m i c r o -  
c o m p u t e r  (App le  1 1 ) .  
The q u i c k e s t  k i n e t i c  o f  r e l e a s e  was o b t a i n e d  w i t h  t h e  
s u p p o c i r e  NAI  10,  w i t h  wh ich  9 0  9, o f  t h e  d r u g  were  
d i s s o l v e d  a f t e r  1 5  m i n u t e s .  The s l o w e s t  o n e  was o b s e r -  
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IMPRAMINE AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2235 

ved w i t h  t h e  s u p p o c i r e  A.  No d i f f e r e n c e  b e t w e e n  t h e  
b a t c h e s  was o b s e r v e d  w i t h  t h e  o t h e r  e x c i p i e n t s  : 6 5  t o  
75 % of  t h e  d r u g  were d i s s o l v e d  a f t e r  1 5  m i n u t e s  
( T a b l e  2 ) .  

A t  t h e  e n d  o f  t h i s  s e c o n d  p a r t ,  it was p o s s i b l e  t o  
s e l e c t  t h e  b e s t  f o r m u l a  f o r  t h e  f u r t h e r  e x p e r i m e n t s .  
The b e s t  f o r m u l a  would p r e s e n t  a m e l t i n g  p o i n t  be lo l i  
37"C, b u t  n o t  t o o  low t o  a l l o w  t h e  h a n d l i n g  o f  s u p p o s i -  
t o r i e s  w i t h o u t  m e l t i n g .  I t  would h a v e  t h e  s m a l l e r  l i -  

f o r  c l o m i p r a m i n e  c h l o r h y d r a t e ,  a n d  7 0 . 5  + 4 . 6 3  mg f o r  
i m i p r a m i n e  c h l o r h y d r a t e .  
The s t a b i l i t y  o f  t h e  d r u g s  i n  t h e  f i n a l  f o r m u l a e  was 
d e t e r m i n e d  f rom t h e  p r e v i o u s  e x t r a c t s  , by t h i n  l a y e r  
c h r o m a t o g r a p h y .  The a s s a y  was c a r r i e d  o u t  w i t h  NF 2 5 4  
S i l i c a  p l a t e s  a n d  c h l o r o f o r m  ( 8  p ) -  m e t h a n o l  ( 1  p ) -  
a c e t i c  a c i d  ( l p )  a s  t h e  m i g r a t i o n  s o l v e n t .  T h e s e  s t a b i -  
l i t y  t e s t s  d i d  n o t  show a n y  d e g r a d a t i o n  o f  t h e  d r u g s .  

- 

STUDY OF THE RELATIVE BIOAVAILABILITY 

D e t e r m i n a t i o n  i n  r a b b i t s  
The r e l a t i v e  b i o a v a i l a b i l i t y  was d e t e r m i n e d  i n  r a b b i t s ,  
compared t o  a n  i n t r a v e n o u s  i n j e c t i o n  dlr a 2.5 mg/2 m l  

s o l u t i o n  o f  c l o m i p r a m i n e  c h l o r h y d r a t e  s o l u t i o n  ( A n a f r a -  
n i l ( R )  , C i b a  G e i g y )  , o r  o f  i in ipramine  c h l o r h y d r a t e  
( T o f r a n i l  ( R ) ,  C i b a  Geigy)  . 
Two h o u r s  b e f o r e  t h e  b e g i n n i n g  o f  t h e  t e s t , m a l e  a l b i n o  
r a b b i t s ,  o f  a n  a v e r a g e  w e i g h t  o f  2 . 5 0  - + 9 . 4  kg r e c e i v e d  
a s u b c u t a n e o u s  i n j e c t i o n  o f  5 000 UI .kg  c a l c i u m  h e p a -  
r i n a t e .  Then,  10 mg o f  t h e  d r u g  e i t h e r  u n d e r  i n  i n t r a -  
v e n o u s  i n j e c t i o n s ,  o r  i n  s u p p o s i t o r i e s  were a d m i n i s t e -  
r e d . B l o o d  s a m p l e s  were t a k e n  a t  5 ,  10,  1 5 ,  30, 6 0 ,  9 0 ,  
1 2 0 ,  1 5 0  a n d  180 m i n u t e s  a f t e r  t h e  a d m i n i s t r a t i o n s .  The 
p l a s m a  s a m p l e s  were a n a l y s e d  a f t e r  c e n t r i f u g a t i o n ,  w i t h  
a n  immuno-enzymatic t e c h n i q u e  (Syva-Biomer ieux ,  R u n g i s ,  
F rance ) .  ( F i g u r e  2 ) .  

- 1  
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1 

CHAUMEIL ET AL. 

C N G / M l  

I 
400 

300 * 

1 

1 
3 0  9 0  120 150 110 

Figure 2 : Neasurements of the plasmatic levels 
of clomipramine ( C )  and imipramine (I) in the 
rabbits after I\; (0--0) and rectal (0-0) 
administrations of a 10 mg d o s e .  
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IMPRAMINE AND CLOMIPRAMINE CHLORHYDRATE SUPPOSITORIES 2237 

‘I’ablc 5 : I ’ ro tocolc  o f  t h c  c l i n i c a l  a s s a y .  

---- _I_ 

Pa t i en t s 

We i g h t ( kg 1 
Sexe 

6 2  54 4 2  
r: M 1: 

Age ( y e a r s )  28 28 28 
I____ 

D u r a t i o n  o f  t r e a t m e n t  ( d a y s )  

1 s u p p o s i t o r y  a t  91130 36  1 5  0 

a n d  1 2  h 27 0 3 0  
2 s u p p o s i t o r i e s  a t  9h30 

Blood s a m p l e s  e v e r y  t h r e e  d a y s  a t  1 1  h 30 

The r e s u l t s  showed t h a t  b o t h  d r u g s  were r a p i d l y  a b s o r b e d  
by  t h e  r e c t a l  way. The r e l a t i v e  b i o a v a i l a b i l i t y  o f  t h e  
s u p p o s i t o r i e s  compared t o  t h e  i n t r a v e n o u s  i n j e c t i o n s ,  
were 28 % f o r  c l o m i p r a m i n e  a n d  25 % f o r  i m i p r a m i n e .  
These  e x p e r i m e n t s  c o n f i r m  t h a t  c l o m i p r a m i n e  and  i m i p r a -  
mine c o u l d  b e  a b s o r b e d  b y  t h e  r e c t a l  mucosa.  C l i n i c a l  
a s s a y s  were c a r r i e d  o u t  w i t h  t h e  s u p p o s i t o r i e s  even  
t h o u g h  t h e  r e l a t i v e  b i o a v a i l a b i l i t y  seemed weak compared 
t o  t h e  o r a l  human b i o a v a i l a b i l i t y  which i s  b e t w e e n  30 
a n d  80  % ( 1 ) .  

C1 i n i c a l  a s s a y  
A c l i n i c a l  a s s a y  was c a r r i e d  o u t  w i t h  s u p p o s i t o r i e s  c o n -  
t a i n i n g  c l o m i p r a m i n e  c h l o r h y d r a t e  on t h r e e  i n p a t i e n t s  a t  
S a i n t  L o u i s  h o s p i t a l  i n  P a r i s ,  a c c o r d i n g  t o  t h e  t h e r a -  
p e u t i c  p r o t o c o l  r e p r i n t  i n  t a b l e  5 .  

- F i r s t  p a t i e n t  : t h i s  p a t i e n t  r e c e i v e d  7 5  mg o f  t h e  
d r u g  d a i l y .  The p l a s m a t i c  l e v e l  r e m a i n e d  between 25  
a n d  2 7  ng/ml d u r i n g  t h e  f i r s t  two weeks ,  a n d  i n c r e a s e d  
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Table 6 : Plasn ia t i c  l e v e l s  ( p g / m l )  o f  c lomipramine o f  
p a t i e n t s  t r e a t e d  u i t h  a 7 5  mg d o s e  d a i l y .  

Days 3 6 9 1 2  1 5  1s 2 1  

P a t i e n t  n o  1 3 ;  26 7 0  25 27 3 0  5 4  

P a t i e n t  n o  3 5 3  5 4  70 4 0  60 

Tab le  T : P l a s m a t i c  l e v e l s  (pg / rn l )  of Clomipramine 
o f  p a t i e n t s  t r e a t e d  w i t h  a doub le  dose ( 3  x 7 5  mg> 
d a i l y .  

Days 35  40 15 50 60  

P a t i e n t  n O 1  3 6  37 38 38 54 

D3)'S 1 6  1 9  I -  7 7  2 5  3 0  
P a t i e n t  n " 3  50 5 5  5 5  5 5  58 

d u r i n g  t h e  t h i r d  week t o  34 ng /ml .  The d o u b l i n g  o f  t h e  
d o s a g e  f o r  r e a s o n  o f  t h e r a p e u t i c  i n e k f i c i e n c y  i n c r e a s e s  
t h e  p l a s m a t i c  l e v e l  u p  t o  54 ng/ml ( T a b l e s  6 a n d  7 ) .  

- Second p a t i e n t  w i t h  a 7 5  mg d o s e  ( T a b l e  6 1 ,  t h e  p l a s -  
matic l e v e l s  a r e  h i g h e r  t h a n  t h o s e  o f  t h e  f i r s t  p a t i e n t  
b u t  n o t  c o n s t a n t .  The t r e a t m e n t  was s t o p p e d  a f t e r  two 
wceks f o r  t h a t  r e a s o n .  
- T h i r d  p a t i e n t  : t h e  t h i r d  p a t i e n t  was t r e a t e d  w i t h  
two s u p p o s i t o r i e s  s i n c e  t h e  b e g i n n i n g  of t h e  t r e a t m e n t .  
H i s  p l a s m a t i c  l e v e l s  were m e a s u r e d  b e t w e e n  t h e  16 th  d a y  
a n d  t h e  30th d a y  o f  t h e  t r e a t m e n t  ( T a b l e  7 ) .  They s t a y  
b e t w e e n  50  a n d  58 mg/ml. The t h e r a p e u t i c  e f f i c i e n c y  
o b s e r v e d  w i t h  t h i s  p a t i e n t  was b e t t e r  t h a n  w i t h  t h e  
two o t h e r s .  
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D u r i n g  t h i s  small c l i n i c a l  a s s a y ,  t h e  r e c t a l  t o l e r a n c e  
of t h e  s u p p o s i t o r i e s  was good .  
The p l a s m a t i c  l e v e l s ,  o b s e r v e d  with p a t i e n t s  t r e a t e d  
w i t h  c l o m i p r a m i n e  c h l o r h y d r a t e  s u p p o s i t o r i e s  were 

s l i g h t l y  smaller  t h a n  t h o s e  o b t a i n e d  b y  Luskombe ( 1 )  , 
a n d  Burrow ( 6 )  w i t h  o r a l  a d m i n i s t r a t i o n s  o f  t h e  same 
d o s e s .  The t h e r a p e u t i c  e f f i c i e n c y  was i n  t h e  same r a n g e  
a s  a f t e r  o r a l  a d m i n i s t r a t i o n  o f  t a b l e t s  ( 7 ) .  

CONCLUSION 

T h i s  s t u d y  was c a r r i e d  o u t  t o  d e f i n e  t h e  c o n d i t i o n s  o f  
t h e  f o r m u l a t i o n  of  s u p p o s i t o r i e s  w i t h  c l o m i p r a m i n e  a n d  

i m i p r a m i n e  c h l o r h y d r a t e s  a n d  t h e  p a r a m e t e r s  o f  t h e  a b -  
s o r p t i o n  o f  t h e s e  a n t i d e p r e s s a n t s i n  t h e  r e c t a l  t r a c t  
The f o r m u l a e  s e l e c t e d  showed a s a t i f a c t o r y  b i o a v a i l a b i -  
l i t y ,  c o m p a r i n g  t o  o r a l  f o r m s .  I t  would t h e n  b e  i n t e -  
r e s t i n g  t o  m a n u f a c t u r e  t hese  a n t i d e p r e s s a n t s  u n d e r  a 
s u p p o s i t o r y  fo rm.  
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