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Crys t a l  l a t t i c e  d e f e c t s  develop during crystal l izat ion and also occur  due  to t h e  presence of 
low concentrat ions of addi t ives  o r  impuri t ies  (Mullin, 1972). These imperfect ions,  which 
e x e r t  major  e f f e c t s  in formulat ion,  processing and product  pe r fo rmance  (Huttenrauch,  1978) 
a r e  diff icul t  to examine and quant i fy  and 'state of t h e  a r t '  techniques a r e  l imited.  
F u r t h e r  understanding and quant i f icat ion of crystal  d e f e c t s  a r e  required and York & Gran t  
(1985) have  proposed a 'disruption index' (d.i.) which, based on  entropy t e rms ,  quant i f ies  t h e  
disorder induced by low level  addi t ives  in a host  crystal  la t t ice .  
W e  r epor t  t h e  application of d.i. to phenylbutazone samples  containing Pluronic  F68  
(E. Kohlmann, Manchester). 
Ethanol ic  solutions of phenylbutazone B.P. at 50°C were  added to aqueous solutions of 
Pluronic  F68  to  ach ieve  f inal  s u r f a c t a n t  concentrat ions of 0.01, 0.1, 1, 2 and 5% w/v. A f t e r  
cooling and fi l tration, t h e  result ing c rys t a l s  were  dried and s to red  under vacuum over  desi- 
c c a n t  until assayed fo r  phenylbutazone con ten t  and t e s t e d  by different ia l  scanning calori- 
m e t r y  (DSC) (DuPont 1090/91.0), at IO"C/min in pierced pans under a nitrogen atmosphere,  
to ob ta in  l a t en t  hea t s  of fusion (AHf) f rom integrated a r e a s  under t h e  endo the rm at t h e  
melt ing point (Tm). The d.i. i s  obtained from t h e  negat ive s lope of t h e  l inear  plot  of entropy 
of fusion (ASf) (Fig. I), where  A Sf = AHf/Tm, versus t h e  ideal  entropy of mixing (AS, 
associated with incorporating t h e  s u r f a c t a n t  molecules in to  t h e  host  c rys t a l  l a t t i c e  assuming 
t h e  formation of ideal  solid solution. 

where  ASf represents  t h e  entropy of fusion of t h e  pure sample  of t h e  host  substance,  and 

* S g e a l  = -RCxj In xj, where  R is t h e  universal  g a s  constant  and x, is  t h e  mole fract ion of t h e  
solid solution components.  The  numerical  value of d.i. r e f l e c t s  t h e  deg ree  of disorder induced 
in to  t h e  host crystal  l a t t i c e  by t h e  gues t  molecules. 
For  t h e  phenylbutazone-Pluronic F68 da ta ,  d.i. = 213, which compared  with 7.9 for 
phenacetin-benzamide sys t ems  (York & Gran t  1985) and 75.2 fo r  adipic  ac id  - oc tano ic  acid - 
w a t e r  sys t ems  (Grant  & York 1985). The  l inear i ty  of t h e  graph supports  t h e  validity of t h e  
hypothesis,  and t h e  high d.i. f i gu re  suggests  t h a t  t h e  su r fac t an t  molecules  e x e r t  a major dis- 
rupt ive effect on t h e  host c rys t a l  lattice which may accoun t  fo r  t h e  g r e a t e r  t han  threefold 
inc rease  in intrinsic dissolution r a t e  observed a t  low concen t r a t ions  (1% w/w:mole fract ion 
0.04%) of su r fac t an t  in phenylbutazone crystals.  
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ideal  Fig. 1. Correlat ion be tween  ASf at melt ing point and ASm 
systems. 
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