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THE INTERFACIAL  TRANSPORT OF PHENOTHIAZINE-BILE SALT ION PAIRS 
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The r o t a t i n g  d i f f u s i o n  c e l l  (RDC) deve loped  by Albe ry  e t  a1 (1976) h a s  been  used 
t o  s t u d y  t h e  t r a n s p o r t  of  m e q u i t a z i n e  and pe rphenaz ine  a c r o s s  a w a t e r - i s o p r o p y l  
m y r i s t a t e  (IPM) i n t e r f a c e .  The i n f l u e n c e  of  b i l e  sa l t s  on t h e  i n t e r f a c i a l  r a t e  
c o n s t a n t s  (k-I and k I )  h a s  a l s o  been  i n v e s t i g a t e d  i n  o r d e r  t o  t es t  t h e  h y p o t h e s i s  
of Lev ine  (1961) t h a t  t h e  t r a n s p o r t  o f  c a t i o n i c  d r u g s  may b e  enhanced by t h e  
p r e s e n c e  of  a n i o n s .  
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The c e l l  employs t h e  hydrodynamics o f  a r o t a t i n g  d i s c  t o  c o n t r o l  t h e  d i f f u s i o n  
l a y e r  t h i c k n e s s  on e i t h e r  s i d e  o f  a Nuclepore membrane. 
impregnated w i t h  I P M  and due t o  t h e  smal l  p o r e  s i z e  (O.lum), a s t a b l e  water-IPM 
i n t e r f a c e  i s  e s t a b l i s h e d  w i t h  a cross s e c t i o n a l  area d e f i n e d  by t h e  t o t a l  p o r e  
area.  The f l u x  (J) of m e q u i t a z i n e  and p e r p h e n a z i n e  a c r o s s  t h e  membrane w a s  
measured c o n t i n u o u s l y  by U . V .  a s s a y  a t  254 and 258 nm r e s p e c t i v e l y .  

The e q u a t i o n  d e s c r i b i n g  t h e  f l u x  a c r o s s  t h e  membrane i s  

The membrane i s  
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where ZD i s  t h e  t h i c k n e s s  o f  t h e  d i f f u s i o n  l a y e r  and w i l l  v a r y  a c c o r d i n g  t o  t h e  
( r o t a t i o n  s p e e d ) - & .  Daq and D* are  t h e  d i f f u s i o n  c o e f f i c i e n t s  o f  t h e  two d r u g s  
i n  w a t e r  and IPM r e s p e c t i v e l y .  K i s  t h e  p a r t i t i o n  c o e f f i c i e n t ,  1 t h e  f i l t e r  
t h i c k n e s s  and a i t s  p o r o s i t y .  D k  and K are measured s e p a r a t e l y  by c o n v e n t i o n a l  
t e c h n i q u e s  and D a q ,  k I  and k-I o b t a i n e d  from t h e  RDC. The f o l l o w i n g  r e s u l t s  
were found f o r  t h e  two d r u g s .  

DRUG D*/m2s-' D a q / m 2 s - l  K kI/mMs-l k-I/mMs-l 

Mequ i t az ine  1 . 1 7  x 2.54 x 0 .014  0.11 7 .81  

Pe rphenaz ine  1 . 4 1  x lo-" 3 . 8 5  x lo-'' 0.001 0.15 131 

I n c r e a s i n g  c o n c e n t r a t i o n s  o f  sodium g l y c o d e o x y c h o l a t e  d e c r e a s e d  t h e  t r a n s p o r t  
of m e q u i t a z i n e  s l o w l y  up  t o  5 x 1 0 d 3 M  b i l e  s a l t .  Above t h i s  c o n c e n t r a t i o n  of  
b i l e  s a l t ,  t h e  t r a n s p o r t  of m e q u i t a z i n e  d e c r e a s e d  r a p i d l y ,  p o s s i b l y  d u e  t o  t h e  
f o r m a t i o n  of  mixed p h e n o t h i a z i n e - b i l e  s a l t  mice l les .  The e f f e c t  o f  1:l ion-  
p a i r i n g  of m e q u i t a z i n e  w i t h  b i l e  s a l t s ,  p r e v i o u s l y  examined by a c o n d u c t o m e t r i c  
t e c h n i q u e ,  on t h e  i n t e r f a c i a l  t r a n s p o r t  o f  m e q u i t a z i n e  showed t h a t  sodium c h o l a t e ,  
sodium t a u r o d e o x y c h o l a t e ,  sodium g l y c o c h o l a t e  and sodium g l y c o d e o x y c h o l a t e  
d e c r e a s e d  b o t h  k-I and k I  whereas  sodium d e o x y c h o l a t e  i n c r e a s e d  t h e s e  r a t e  
c o n s t a n t s .  

The re  a p p e a r s  t o  b e  no r e l a t i o n s h i p  betweer, t h e  i n t e r f a c i a l  t r a n s p o r t  r a t e  o f  
m e q u i t a z i n e  i n  t h e  p r e s e n c e  of  b i l e  s a l t s  and t h e  c o r r e s p o n d i n g  a s s o c i a t i o n  
i o n - p a i r  c o n s t a n t s .  
Z e n e r a l  l e a d  t o  arm i n c r e a s e  i n  d r u g  t r a n s p o r t .  
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