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previous s t u d i e s  have shown t h a t  d i s c o n t i n u i t i e s  occur  i n  t h e  Arrhenius  p l o t s  f o r  
the permeabi l i ty  o f  benzocaine through polyamide (nylon)  6 membranes, and t h a t  
these are probably a s s o c i a t e d  w i t h  phase t r a n s i t i o n s  i n  the polymer (Uyokpeyi & 
o t h e r s ,  1975) .  F u r t h e r ,  it h a s  been demonstrated t h a t  t h e s e  changes i n  permeab- 
i l i t y  are r e f l e c t e d  by changes i n  t h e  s o r p t i o n  o f  t h e  drug over t h e  same tempera- 
t u r e  range. Since 'odd '  and 'even '  number polyamides have been r e p o r t e d  t o  e x h i b i t  
a f f e r e n t  thermal  p a t t e r n s  i n d i c a t i n g  d i f f e r e n t  t y p e s  o f  t r a n s i t i o n  (Lord, 1 9 7 4 ) ,  
it i s  l i k e l y  t h a t  drug-polyamide i n t e r a c t i o n s  w i l l  also be i n f l u e n c e d  by t h e  poly- 
mer number. Consequently t h e  s o r p t i o n  of  benzocaine by non-oyiented polyamide 6 ,  
11 and 1 2  membranes h a s  been s t u d i e d  as a func t ion  o f  temperature  over  t h e  range 
10 - 80°. 
t i o n s  i n  pH6 phosphate b u f f e r  over  t h e  drug c o n c e n t r a t i o n  ranges  0 . 3  t o  6.0x10-4M 
(10-25O) and 0.3 t o  6 . 0 ~ 1 0 - 3 ~  ( 3 0 - 8 0 0 ) .  The isotherms could,  t h e r e f o r e ,  be char-  
.Cterised by t h e i r  slopes o r  s o r p t i o n  c o e f f i c i e n t s  ( K ) .  
ing  t o  t h e  Van ' t  Hoff equat ion  g i v e s  t h e  p r o f i l e s  shown i n  t h e  Figure.  
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For  each membrane l i n e a r  s o r p t i o n  i so therms w e r e  ob ta ined  from solu-  
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Reciproca l  a b s o l u t e  temperature  (K-1) 
For  polyamide 6 t h e  s o r p t i o n  p r o c e s s  is  exothermic throughout  t h e  tempera turerange  
s t u d i e d ,  a l though t h e r e  is a d i s c o n t i n u i t y  a t  about  45O. 
however, t h e  Van' t  Hoff p lots  e x h i b i t  maxima a t  about  42O, the s o r p t i o n  process  
being endothermic below, and exothermic above, this temperature .  

Polyamide Low Temp. High Temp. D i s c o n t i n u i t y  t r a n s i t i o n  

F o r  polyamides 11 and 12 

-1 A H sorp.  (kJ  mole ) S o r p t i o n  d . s .c .  

6 - 8.67 - + 1.25 -13.35 + 0 . 3 5  cy 45O 6 lo 

11 +60.62 - + 11.45 -20.60 - + 2.82 -42O 40° 

40' 0 1 2  +68.09 2 5.39 -20.35 & 1.04 -42 

D i f f e r e n t i a l  scanning c a l o r i m e t r y  (d . s .c . )  s t u d i e s  performed on t h e  d r y  membranes 
showed t h a t  each e x h i b i t e d  phase t r a n s t t i o n s  which, f o r  polyamides 11 and 12 ,  
were i n  good agreement wi th  t h e  maxima on t h e  Van ' t  Hoff p l o t s ;  f o r  polyamide 6 
t h e  d.s .c .  t r a n s i t i o n  w a s  about  16O below t h e  s o r p t i o n  d i s c o n t i n u i t y .  This  d i f f e r -  
ence can probably be  a t t r i b u t e d  t o  t h e  presence o f  water i n  t h e  s o r p t i o n  s t u d i e s  
which can be expected t o  p l a s t i c i z e ,  and hence lower t h e  t r a n s i t i o n  temperature  of ,  
the more hydrophi l ic  polyamide 6 ,  whereas t h e  more hydrophobic polyamides 11 and 
1 2  are unaf fec ted  by w a t e r .  
t r a n s i t i o n  temperature  s i n c e  mono- and b i - a x i a l l y  o r i e n t e d  polyamide 6 membranes 
e x h i b i t e d  a d.s .c .  t r a n s i t i o n  a t  600. 

O r i e n t a t i o n  o f  t h e  membranes h a s  no i n f l u e n c e  on t h e  
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