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W e  have previous ly  r e p o r t e d  t h e  p e r m e a b i l i t y  p r o p e r t i e s  of polyamide (nylon) 6 
membranes t o  benzocaine, where it appears  t h a t  o n l y  t h e  unionized s p e c i e s  permeata 
t h e  membrane (Uyokpeyi & o t h e r s ,  1975) .  F u r t h e r  s t u d i e s  have i n d i c a t e d  a corre- 
l a t i o n  between t h e  p e r m e a b i l i t y  and s o r p t i o n  p r o p e r t i e s  f o r  polyamides 6 ,  11 and 
1 2  and t h e i r  phase t r a n s i t i o n  temperatures  (Ho & o t h e r s ,  1977) .  W e  have used 
t h e s e  c h a r a c t e r i s e d  membranes t o  i n v e s t i g a t e  t h e i r  permeabi l i ty  t o  a s t r u c t u r a l l y -  
r e l a t e d  group of  s t e r o i d s  (Table)  and a s t r u c t u r a l l y - u n r e l a t e d  group of n e u t r a l ,  
a c i d i c  and b a s i c  drugs ( s a l i c y l i c  a c i d ,  imipramine hydrochlor ide ,  a m p i c i l l i n  
t r i h y d r a t e ,  hexyl resorc inol ,  sp i ronolac tone ,  cephalor id ine)  which a r e  repor ted  to 
show marked d i f f e r e n c e s  i n  t h e i r  b i o l o g i c a l  a v a i l a b i l i t y .  The a i m  o f  t h e s e  
s t u d i e s  w a s  t o  determine whether polyamide membranes can r e f l e c t  rank o r d e r s  of 
i n  vivo a v a i l a b i l i t y  and hence be o f  v a l u e  i n  e a r l y  screening  s t u d i e s  on new drug 
candida tes .  

Permeabi l i ty  s t u d i e s  were performed us ing  a simple a l l - g l a s s  permeation c e l l  a t  60°, 
The donor compartment c o n c e n t r a t i o n  w a s  e s s e n t i a l l y  c o n s t a n t  throughout ,  and sink 
c o n d i t i o n s  were o p e r a t i o n a l  i n  t h e  r e c e p t o r  compartment. S t u d i e s  using s t e r o i d s  
u t i l i s e d  s o l u t i o n s  i n  d i s t i l l e d  water  i n  t h e  donor compartment and pH 7.4 b u f f e r  
i n  t h e  r e c e p t o r  compartment. The remaining s t u d i e s  u t i l i s e d  pH 6.0 and pH 7.4 
phosphate  b u f f e r s ,  each a d j u s t e d  t o  an i o n i c  s t r e n g t h  o f  0.154M with sodium chlo- 
r i d e ,  i n  t h e  donor and r e c e p t o r  compartments r e s p e c t i v e l y .  Permeabi l i ty  ( P )  and 
d i f f u s i o n  (D) c o e f f i c i e n t s  w e r e  c a l c u l a t e d  from t h e  s t e a d y - s t a t e  f l u x  and t h e  lag-  
t i m e  r e s p e c t i v e l y  according t o  Barrer (1939) .  

C o r r e l a t i o n  o f  c h i s  i n  v i t r o  d a t a  with i n  vivo d a t a  was achieved us ing  c a r e f u l l y -  
a s s e s s e d  d a t a  from t h e  l i t e r a t u r e  [ e - g .  e x t e n t  o f  buccal  a b s o r p t i o n  (BA) o f  s t e r -  
o i d s  (Becket t  & Pickup, 1975)] .  The Table  g i v e s  a n  example o f  t h e  r e s u l t s  o f  t h e  
i n  v i t r o  and i n  vivo d a t a  f o r  one group o f  drugs  through one type  of  membrane; 
t h e  c o r r e l a t i o n  i s  approximately t h e  same f o r  o t h e r  polyamide membranes. I t  is 
e v i d e n t  from t h e  T a b l e  t h a t ,  wi th  t h e  except ion  o f  P-oes t rad io l ,  decreased ab- 
s o r p t i o n  i s  r e f l e c t e d  by decreased permeation. However, t h e  r e l a t i v e  cont r ibu t ions  
o f  p a r t i t i o n  i n t o  and d i f f u s i o n  through t h e  membrane depend upon t h e  s t r u c t u r e  of 
t h e  drug. For  drugs o f  s i m i l a r  s t r u c t u r e  (e.g. t h e  s t e r o i d s )  t h e  permeation rate 
was c o n t r o l l e d  by t h e  p a r t i t i o n  ( s o r p t i o n )  c o e f f i c i e n t  ( K )  s i n c e  D was e s s e n t i a l l y  
c o n s t a n t .  However f o r  t h e  s t r u c t u r a l l y - u n r e l a t e d  drugs  it appears  t h a t  both 
p a r t i t i o n  and d i f f u s i o n  p l a y  important  roles s i n c e  n e i t h e r  a lone  c o r r e l a t e  satis- 
f a c t o r i l y  with i n  vivo d a t a  y e t ,  when combined a s  t h e  p e r m e a b i l i t y  c o e f f i c i e n t ,  
a s i g n i f i c a n t  c o r r e l a t i o n  can be achieved.  Although t h i s  s tudy  i s  o f  a prel iminary 
n a t u r e  it does suggest  tha t  polyamide membranes have p o t e n t i a l  as models f o r  drug 
absorp t ion .  

Table. I n  v i t r o  and i n  vivo d a t a  f o r  c o r r e l a t i o n  o f  permeation through a non- 
o r i e n t e d  polyamide 6 membrane (21.77 p m  t h i c k )  a t  60°. 

Drug 

Tes tos te rone  Acetate 2.29 + 0.16 0.86 5 0.24 266 8 7  
Progesterone 1.53 0.09 1.38 2 0.07 111 53 
Tes tos te rone  1.25 k O . 0 8  1.13  2 0.33 110 45 
Deoxycort i co s t e  zone 0.94 0.10 1.50 + 0.19 62 39 

p - 0 e s t r a d i o l  3.77 2 0.64 0.84 z 0.23 451 31 
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