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T H E  E F F E C T  OF P O L Y V I N Y L P Y R R O L I D O N E S  ON T H E  D I S S O L U T I O N  R A T E  OF 
PARACETAMOL 

E.C. Lipman and M.P.Summers, Depar tment  o f  Pharmaceut ics ,The Schoo l  o f  Pharmacy, 
U n i v e r s i t y  o f  London, 29-39 B runsw ick  Square,London,WClN 1AX. 

S o l i d  d i s p e r s i o n  systems o f  pa race tamo l  and p o l y v i n y l p y r r o l i d o n e  (PVP) have heen 
p r e p a r e d  and t h i s  work r e p o r t s  t h e i r  c h a r a c t e r i s a t i o n  p r i o r  t o  t h e i r  use  a s  a 
model system f o r  compress ion  s t u d i e s .  

PVP 17, 31) and 90 o f  m o l e c u l a r  w e i g h t s  17,000, 40,000 r e s p -  
e c t i v e l y ,  were  i n c o r p o r a t e d  w i t h  t h e  d r u g  u s i n g  d i f f e r e n t  t e c h n i q u e s .  
used were  mechan ica l  m i x i n g ,  c o p r e c i p i t a t i o n  o f  t h e  two components b y  e v z p o r a t i o n  
f r o m  e t h a n o l ,  f r e e z e  d r y i n g  and s p r a y  d r y i n g  f r o m  aqueous s o l u t i o n s .  

Systems c o n t a i n i n g  d i f f e r e n t  r a t i o s  o f  d r u g  t o  po l ymer  were  p repared .  80/20, 60 /  
40, 40 /60  and 20/80 r a t i o s  o f  paracetamol/PVP d i s p e r s i o n s  p r e p a r e d  b y  e v a p o r a t i o n  
f r o m  e t h a n o l  were  g l a s s y  and d i f f i c u l t  t o  hand le .  Systems c o n t a i n i n g  h i g h e r  d r u g /  
po l ymer  r a t i o s  were,  however,  c r y s t a l l i n e  and more s u i t a b l e  f o r  use .  As a t a b l e t  
s h o u l d  c o n t a i n  a dose o f  pa race tamo l  o f  500mg, systems c o n t a i n i n g  a P0/10 r a t i o  o f  
pa race tamo l  t o  PVP were  used.  However, X r a y  d i f f r a c t i o n  s t u d i e s  o f  a l l  t h e s e  
p r o d u c t s  showed t h a t  t h e y  were  e u t e c t i c  m i x t u r e s .  

D i s s o l u t i o n  r a t e s  o f  t h e s e  sys tems were  assessed b y  a r o t a t i n g  d i s c  method a t  37OC 
(Nogami and o t h e r s ,  1966) .  The r e l e a s e  r a t e  o f  pa race tamo l  was t h e  same f o r  p rod -  
u c t s  c o n t a i n i n g  P V P  17  and PVP 30, b u t  s i g n i f i c a n t l y  l e s s  f o r  t h o s e  c o n t a i n i n g  PVP 
90 .  A l l  were  l o w e r  t h a n  t h e  i n t r i n s i c  d i s s o l u t i o n  r a t e  o f  pa race tamo l .  The r e -  
d u c t i o n  i n  d i s s o l u t i o n  r a t e  f o r  p r o d u c t s  c o n t a i n i n g  PVP 17 and PVP 30 ( a b o u t  6 4  
r e d u c t i o n  was f o u n d  i n  t h e s e  s t u d i e s )  wou ld  be expec ted ,  based on t h e  r e s u l t s  o f  
F l o r e n c e  and Rahman ( 1 9 7 5 ) .  The r e s u l t  f o r  PVP 90 does n o t  con fo rm t o  t h e  behav- 
i o u r  suggested  b y  t h e s e  a u t h o r s  t h a t  v e r y  h i g h  m o l e c u l a r  w e i g h t  m o l e c u l e s  do n o t  
r e t a r d  t h e  d i f f u s i o n  o f  d r u g  m o l e c u l e s .  

S o l u b i l i t y  s t u d i e s  ( T a b l e  1 )  showed a d e f i n i t e  i n c r e a s e  i n  pa race tamo l  s o l u b i l i t y  
w i t h  i n c r e a s i n g  PVP c o n c e n t r a t i o n ,  s u g g e s t i n g  a c o m p l e x a t i o n  o f  t h e  two  components.  

T a b l e  1 D i s s o l u t i o n  Rate  and S a t u r a t i o n  S o l u b i l i t i e s  o f  Pa race tamo l .  

So l  v e n t  S o l u b i l i t y  D i s s o l u t i o n  Rate  
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(mg m 1 - l )  (mg m in - ’ cm- * )  
Water  18.30 2.77 
10% w/v  PVP 17 41 .59  - 
10% w/v PVP 30 41 .29  1 .64  
105 w/v PVP 90 22.45 - 
14: W/v PVP 30 23.06 2.41 

The d i s s o l u t i o n  r a t e  f r o m  p u r e  pa race tamo l  d i s c s  i n t o  s o l u t i o n s  c o n t a i n i n g  d i f f e r -  
e n t  c o n c e n t r a t i o n s  o f  t h e  v a r i o u s  po lymers  decreased w i t h  i n c r e a s i n g  s o l u t i o n  v i s -  
c o s i t y  ( T a b l e  1 )  b u t  e q u i v i s c o u s  PVP and m e t h y l c e l l u l o s e  s o l u t i o n s  gave t h e  same 
d i s s o l u t i o n  r a t e .  

The v i s c o s i t y  o f  t h e  PVP i n  t h e  d i f f u s i o n  l a y e r  i s  t h e r e f o r e  t h o u g h t  t o  be t h e  m a j -  
o r  f a c t o r  i n f l u e n c i n g  t h e  d i s s o l u t i o n  r a t e  o f  pa race tamo l  f r o m  t h e s e  d i s p e r s i o n  
systems. because m e t h y l  c e l l u l o s e  does n o t  complex w i t h  pa race tamo l .  T h i s  case 
can  a l s o  be s u p p o r t e d  b y  t h e  c a l c u l a t e d  d i f f u s i o n  l a y e r  c o n c e n t r a t i o n  o f  a b o u t  1 %  
P V P  ( C o l l e t t  and Kes teven  1978)  wh ich  wou ld  n o t  g i v e  a s u b s t a n t i a l  r i s e  i n  s o l u -  
b i l i t y .  
s o l u t i o n  r a t e  o f  pa race tamo l  f r o m  systems c o n t a i n i n g  PVP 17 and PVP 30, a r e  t h e  
same, a l t h o u g h  t h e  v i s c o s i t y  o f  e q u i c o n c e n t r a t i o n  systems i s  d i f f e r e n t  (PVP 30  
PVP 1 7 ) .  
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However, t h e  e f f e c t  o f  s o l u b i l i t y  appears  t o  b e  p r e s e n t ,  because t h e  d i s -  


