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P l a s t i c i z a t i o n  o f  p o l y m e r i c  b i n d i n g  agen ts  may enhance f o r m a t i o n  o f  c o h e r e n t  
t a b l e t s  f r o r  p o o r l y  c o m p a c t i b l e  m a t e r i a l s  ( W e l l s  e t  a1 1 9 8 2 ) .  The a b i l i t y  o f  a 
m o l e c u l e  t o  p l a s t i c i z e  a po lymer  i s  due t o  t h e  c o m p a t i b i l i t y  o f  t h e  m i x  and t h e  
r e s u l t a n t  i n c r e a s e  i n  m o b i l i t y  o f  t h e  t h e  po lymer  c h a i n s  ( O s t e r w a l d  1 9 8 2 ) .  CI 
p o l y m e r - p l a s t i c i z e r  m i x  e x i s t i n g  as a s i n g l e  phase can b e  r e g a r d e d  as a s o l u t i o n  
i r r e s p e c t i v e  o f  i t s  mechan ica l  p r o p e r t i e s .  Thermodynamic c r i t e r i a  f o r  s o l u t i o n  
( i . e .  a n e g a t i v e  f r e e  energy  change)  can t h u s  be a p p l i e d  t o  t h r  p rob lem o f  s o l i d  
s t a t e  c o m p a t i b i l i t y .  Thr  e n t r o p y  o f  r i x i n g  i s  l o w  f o r  po l ymer  systems compared 
w i t h  n o n - p o l y r e r s  and t h e r e f o r e  t h e  h e a t  o f  n i x i n g  d e t e r m i n e s  t h e  magn i tude and 
s i g n  o f  t h e  f r e e  energy  change. 
Th r  h e a t  o f  r i x i n g  w i l l  be  z e r o  and c o n p a t i b i l i t y  assu red  by  t h e  e n t r o p y  f a c t o r  
i f  t h e  s o l u b i l i t y  pa ramete r  ( $ 1  of b o t h  p o l y a e r  and p o t e n t i a l  p l a s t i c i z e r  a r e  t h e  
sire ( H i l d e b r a n d  and S c o t t  1 9 5 0 ) .  We have adopted  t h i s  approach t o  i n v e s t i g a t e  
c o m p a t i b i l i t y  between some t a b l e t  b i n d e r s  and p o t e n t i a l  p l a s t i c i z e r s .  The 
b i n d e r s  used were HPNC ( N e t h o c e l  E 5 ) ,  P V P  (K25  and K90) and S t a r c h  15001 
p o t e n t i a l  p l a s t i c i z e r s  i n c l u d e d  a r a n g e  o f  aqueous r i s c i b l e  monomeric g l y c o l s  and 
PEGs 200 t o  6000. S o l u b i l i t y  pa ramete r  v a l u e s  f o r  t h e  p o l y m e r s  were d e t e r m i n e d  
u s i n g  t h e  s o l v e n t  s p e c t r a  r e t h o d  ( B u r r e l l  1 9 7 5 ) .  Va lues  f o r  p o t e n t i a l  
p l a s t i c i z e r s  were t a k e n  f r o r  t h e  l i t e r a t u r e .  
An a l t e r n a t i v e  approach i s  t h a t  o f  F l o r y  and H u g g i n r  ( see  F l o r y  1 9 5 3 ) .  They 
d e r i v e d  an e x p r e s s i o n  f o r  t h e  f r e e  energy  change on n i x i n g  by  i n c l u s i o n  o f  a 
s e m i - e r p i r i c a l  h e a t  o f  r i x i n p  t e r m  X . T h i s  t e r m  ( t h e  F l o r y - H u g g i n r  i n t e r a c t i o n  
p a r a r e t e r )  c h a r a c t e r i s e s  t h e  degree  o f  i n t e r a c t i o n  between po lymer  and d i l u e n t .  
Where X exceeds a c r i t i c a l  v a l u e ,  dependent on r o l a r  vo lumes,  i m m i s c i b i l i t y  i s  
observed.  I f  X i s  l e s s  t h a n  t h e  l i m i t i n g  v a l u e  o f  0 . 5  c o m p a t i b i l i t y  i n  a l l  
p r o p o r t i o n s  i s  assured.  Between t h e  two ex t reme cases  p a r t t a l  c o m p a t i b i l i t y  
occu rs .  We have e s t i m a t e d  v a l u e s  f o r  X f r o r  s o l u b i l i t y  pa ramete rs ,  p l a s t i c i z e r  
m o l a r  v o l u r e s  and an assu red  v a l u e  o f  0 . 4  f o r  t h e  e n t r o p y  c o n s t a n t .  
S t a r c h  1500 showed m i n i r a l  s o l u b i l i t y  i n  t h e  t e s t  s o l v e n t s ,  hence v a l u e s  f o r  $ 
and X c o u l d  n o t  be  d e t e r r i n e d .  T h i s  i s  a s c r i b e d  t o  t h e  c r y s t a l l i n e  s t r u c t u r e  o f  
s t a r c h e s .  P l a s t i c i z a t i o n  o f  such m a t e r i a l s  i s  g e n e r a l l y  p r e c l u d e d .  
S o l u b i l i t y  p a r a r e t e r  l i m i t s  f o r  HPRC i n  s t r o n g l y  hyd rogen  bonded s o l v e n t s  were 
23.15  2 2.45  ( J ~ I - ~ ) O - ~ .  No p l a s t i c i z e r  sc reened was t h e r m o d y n a m i c a l l y  i d e a l  f o r  
HPNC. A l though  t h e  PEGS have fi v a l u e s  o f  24.55 ?: 5.15  ( J m - 3 ) o - 3  i . e .  a p p a r e n t l y  
w i t h i n  t h e  l i m i t s  f o r  c o m p a t i b i l i t y  w i t h  HPNC, v a l u e s  f o r  X were 0.54 f o r  PEG 200 
i n c r e a s i n g  w i t h  m o l e c u l a r  w e i g h t  t o  2.19  f o r  PEG 6000 i n d i c a t i n g  t h a t  o n l y  
p a r t i a l  c o m p a t i b i l i t y  c o u l d  be  expec ted .  
I n  c o n t r a s t  t h e  PVP g rades  ( $  24.56  2 5.13  [ J a - s ) 0 - 3 )  s h o u l d  be  c o m p a t i b l e  i n  
a l l  p r o p o r t i o n s  w i t h  PEGs, s i n c e  t h e  5 v a l u e s  f o r  t h e  PEGs approach t h o 6 1  o f  t h e  
PVPs. F o r  l ow  m o l e c u l a r  w e i g h t  l i q u i d  PEGS X v a l u e s  were c l o s e  t o  0 . 4 .  PEGS 
1500 t o  6000 had X v a l u e s  i n  t h e  r a n g e  0.45  t o  0 . 5 8 .  P r o p y l e n e  g l y c o l  (8s 25.8  
( J m - 3 ) 0 . 5 ) ,  X = 0 . 4 5 )  s h o u l d  a l s o  be c o m p a t i b l e  w i t h  t h e  PVPs. 
V i s u a l  assessment o f  t h e  e x t e n t  o f  c o m p a t i b i l i t y  i n  aqueous c 3 s t  f i l m s  was i n  
g e n e r a l  agreement w i t h  t h e  above t h e o r e t i c a l  p r e d i c t i o n s .  L i m i t e d  c o m p a t i b i l i t y  
obse rved  w i t h  PEGS 1500 t o  6000 and t h e  b i n d e r s  was due t o  PEG c r y s t a l l i n i t y  and 
l o w  e n t r o p y  o f  m i x i n g  f o r  po l ymers .  
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