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DIFFERENTIAL PULSE POLAROGRAPHY (DPP) IN THE ASSESSMENT OF 
CLAY ADSORBENT - DRUG INTERACTIONS 

N . A .  L a n n i g a n ,  J . R .  J o h n s o n  a n d  R . H .  P r y c e - J o n e s ,  D e p a r t m e n t  of 
Pharmacy,  U n i v e r s i t y  of S t r a t h c l y d e ,  Glasgow G1 1XW. 

The p r e s e n c e  of f o r m u l a t i o n  e x c i p i e n t s  as well as t h e  d r u g  t o  b e  a n a l y s e d  i n  
p o l a r o g r a p h y  c a n  h a v e  v a r y i n g  a n d  sometimes u n p r e d i c t a b l e  e f fec ts  on  t h e  a s s a y  
r e s u l t s :  C h a t t e n  e t  a1 ( 1 9 7 7 )  f o u n d  n e g l i g i b l e  effects  f o r  many t a b l e t t i n g  
e x c i p i e n t s  o n  t h e  a n a l y s i s  of some p r o g e s t o g e n s  b u t  L a n n i g a n  ( 1 9 8 4 )  r e p o r t e d  
c a l i b r a t i o n  s l o p e  a n d  r e d u c t i o n  p e a k  p o t e n t i a l  c h a n g e s  by some p o l y e t h y l e n e  
g l y c o l s  (PEG) i n  a n a l y s e s  of b e n d r o f l u a z i d e  ( B D ) ,  d i a z e p a m  ( D Z ) ,  a n d  
h y d r o c o r t i s o n e .  To assist i n t e r f e r e n c e  p r e d i c t i o n  a n d  t h u s  a s s a y  s a m p l e  
p r e t r e a t m e n t  i n  DPP w e  h a v e  e x a m i n e d  t h e  e f f ec t  of f i v e  p h a r m a c e u t i c a l  c l a y s  o n  
DPP a n a l y s e s  of D Z ,  BD, a n d  m e t r o n i d a z o l e  ( M N ) ,  a n d  a s s e s s e d  t h e  e f fec t  of o n e ,  
b e n t o n i t e ,  o n  a s s a y s  of a f u r t h e r  n i n e  e l e c t r o r e d u c i b l e  d r u g s .  
The e x p e r i m e n t s  were p e r f o r m e d  w i t h  a PAR 174A p o l a r o g r a p h  a n d  a PAR 3 0 3  d r o p p i n g  
m e r c u r y  e l e c t r o d e  ( d m e ) ,  a n d  i n t e r f e r e n c e  was a s s e s s e d  by m i x i n g  t o g e t h e r  
a p p r o p r i a t e  v o l u m e s  of a s t o c k  s u s p e n s i o n  of c l a y  i n  s u p p o r t i n g  e l e c t r o l y t e  a n d  of 
d r u g  i n  t h e  same medium, s h a k i n g ,  a n d  a n a l y s i n g  w i t h o u t  p r e t r e a t m e n t  a f t e r  $ 3 0  
m i n u t e s  s e t t l i n g .  E i t h e r  d r u g  o r  c l a y  c o n c e n t r a t i o n s  were v a r i e d  b u t  i n  t h e  
former e p e r i m e n t s  o n l y  o n e  c l a y  b e n t o n i t e ,  was s t u d i e d .  D r u g  c o n c e n t r  t i o n s  of 
3 0 p g  m l  o r  a r a n g e  of  0-3Opg m l " ,  a n d  c l a y  c o n c e n t r a t i o n s  of 120pg ml 
r a n g e  of 0-48mg m1-l were u s e d  as a p p r o p r i a t e .  
A n a l y t i c a l  r e d u c t i o n  p e a k s  a t  -0.80, -0.15, a n d  -1.82 V ( v s .  A g / A g C 1  r e f e r e n c e )  
for  D Z ,  M N ,  and  BD r e s p e c t i v e l y  showed n o  v o l t a g e  s h i f t s  o n  c l a y  a d d i t i o n  i n  
c o n t r a s t  w i t h  t h e  40-50 m V  s h i f t s  f o r  D Z  a n d  MN p o l a r o g r a p h e d  w i t h  PEG 4000.  
However peak  h e i g h t s  f o r  D Z  a n d  MN were r e d u c e d  a n d  sometimes e l i m i n a t e d  ( e x a m p l e  
b e l o w )  by a l l  c l a y s  w h i l s t  t h o s e  f o r  BD were i n f l u e n c e d  o n l y  by b e n t o n i t e  a n d  
F u l l e r ' s  e a r t h  w i t h  a l l  e f f ec t s  b e i n g  c l a y  c o n c e n t r a t i o n  d e p e n d e n t .  
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M o l e c u l e s  a d s o r b e d  o n  t h e  n e g a t i v e l y  c h a r g e d  b e n t o n i t e  s u r f a c e  would  t h u s  seem t o  
b e  u n a v a i l a b l e  f o r  r e d u c t i o n  a t  t h e  dme. C a l i b r a t i o n  g r a p h s  fo r  a n a l y s e s  ( n = 5 )  
c o u l d  b e  drawn w i t h  a l t e r e d  c h a r a c t e r i s t i c s  f o r  D Z  a n d  M N  i n  t h e  p r e s e n c e  of 
b e n t o n i t e ,  b u t  t h e  d r u g  c o n c e n t r a t i o n  r a n g e  was n o t  w i d e  e n o u g h  f o r  t h i s  t o  b e  
S e e n  for BD. T h e s e  d a t a  i l l u s t r a t e  t h e  i n d i f f e r e n c e  of  t h e  c l a y s  t o  t h e  dme 
s u r f a c e  and  l a c k  of e l e c t r o d e  p r o c e s s  i n t e r f e r e n c e  i n  c o n t r a s t  w i t h  PEG and PVP 
[ L a n n i g a n  e t  a l ,  ( 1 9 8 l ) l  a n d  i t  would  a p p e a r  t h a t  free e l e c t r o a c t i v e  d r u g  
c o n c e n t r a t i o n s  c o u l d  b e  d e t e r m i n e d  by DPP w i t h o u t  s a m p l e  p r e t r e a t m e n t  i n  
a d s o r p t i o n  e x p e r i m e n t s  o r  i n  p h a r m a c e u t i c a l s  c o n t a i n i n g  s u c h  a d s o r b e n t s  o r  

c h  h a v e  n o  a f f i n i t y  f o r  t h e  dme s u r f a c e .  Complexing  a g e n t s  wh 

C h a t t e n ,  L . G .  e t  a1 
L a n n i g a n ,  N . A .  ( 1 9 8 4  
L a n n i g a n ,  N . A .  e t  a1 

1 9 7 7 )  A n a l y s t  1 0 2 :  323-329.  
Ph.D. T h e s i s ,  U n i v e r s i t y  of S t r a t h c l y d e .  
(1981) J .  Pharm. P h a r m a c . ,  S u p p l .  33: 9 P .  


