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P O L Y E T H Y L E N E  G L Y C O L  6000 (PEG 6000) S O L I D  D I S P E R S I O N S  
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The i n f l u e n c e  of s o l i d i f i c a t i o n  temperature  (T,) on the  d i s s o l u t i o n  r a t e s  of 
s o l i d  d i s p e r s i o n s  i s  a l l e g e d  t o  be c r i t i ca l  s i n c e  rap id  cool ing  t o  low temperat- 
u r e s  favours  t h e  genera t ion  of many n u c l e a t i o n  s i tes ,  a small c r y s t a l l i t e  s i z e  
and r a p i d  d i s s o l u t i o n  r a t e s  ( C o l l e t t  e t  a1 1976). The i n f l u e n c e  of f u s i o n  temp- 
e r a t u r e  (Tf) on d i s p e r s i o n  p r o p e r t i e s  has  not  been q u a n t i f i e d  and we have there-  
f o r e  i n v e s t i g a t e d  t h e  i n f l u e n c e  of Tc and Tf on PEG6000 d i s p e r s i o n s  conta in ing  5% 
of indomethacin(1) or phenylbutazone (11) .  

D i s s o l u t i o n  ra tes  from c o n s t a n t  a r e a  d i s c s  (Ford & Rubins te in  1978) were d e t e r -  
mined us ing  a Copley S e r i e s  8000 D i s s o l u t i o n  Tester,  monitor ing I and I1 a t  266 
and 264m r e s p e c t i v e l y .  Dispers ions  were prepared by i n i t i a l  f u s i o n  a t  16OoC f o r  
15 mins, s o l i d i f i c a t i o n  a t  ambient (%2OoC) f o r  24 h r s  and subsequent  r e h e a t i n g  a t  
Tf of 80, 100 o r  120% f o r  15 mins fol lowed by c r y s t a l l i s a t i o n  a t  a % of 4 or  
37% f o r  1 h r  i n  t h e  d i s c  h o l d e r s .  For microscopy, PEG6000 and t h e  d i s p e r s i o n s  
were s t u d i e d  under i d e n t i c a l  p r e p a r a t i o n  condi t ions  but  by weighing 2mg samples 
onto  microscope s l i d e s ,  covered by cover -s l ips .  Photomicrographs of t h e  s t r u c -  
t u r e s  were taken  us ing  a Pentax KM camera a t tached  t o  a Nikon Labophot Microscope 
f i t t e d  w i t h  crossed Nicol pr isms.  

Each system c r y s t a l l i s e d  t y p i c a l l y  as s p h e r u l i t e s  which were smaller and more 
numerous a t  Tc = 4OC where t h e  minimum s p h e r u l i t e  r a d i u s  w a s  <16um independent 
of T f .  For PEG6000 the maximum r a d i i  w e r e ~ O . 8 ,  ~ 1 . 1  and Q1.15mn1 a t  Tf of 80, 
100 and 12OoC and a Tc of 4OC. S i m i l a r l y  i n  t h e  d i s p e r s i o n s  t h e  maximum r a d i i  
w e r e Q 0 . 5 ,  0.87 and 1.16mm f o r  I a t  Tf of 80, 100 and 12OoC b u t  f o r  I1 were 
1.05mm i r r e s p e c t i v e  of T f .  However a t  t h e  Tc of 37OC PEG6000 showed maxima of 
~ 1 . 9 ,  2.2 and 2.75m f o r  Tf of 80, 100 and 12OoC and t h e  minimum a t  each Tf w a s  
>0.25mm. A t  Tc = 37OC t h e  minima were Q1.0 and Q.651nm f o r  d i s p e r s i o n s  containing 
I and I1 r e s p e c t i v e l y ,  independent of T and t h e  maximum f o r  each system w a s  4.51m. 
These r e s u l t s  are c o n s i s t e n t  w i t h  t h e  f f n d i n g s  of Vidot to  e t  a1 (1969) t h a t  t h e  
number of n u c l e a t i o n  s i tes  i n  PEG decreased  as Tf increased .  

Table 1: I n f l u e n c e  of Tf and Tc on t h e  d i s s o l u t i o n  rates (mg min-l) of PEG6000 
d i s p e r s i o n s  conta in ing  5% I o r  11, mean of 4-6 r e s u l t s .  - 

'I' 
The d i f f e r e n c e  i n  s p h e r u l i t e  s i z e  

Dispers ion  TC(OC) 8OoC 100°C 120°C might be expected to modify dissol- 
5% I 4 

37 

37 1 . 1 7  1.15 1 . 1 2  d i s p e r s i o n s  were obta ined  a t  %=4OC 

3.95 3.34 3.04 

0.53 0.57 0.51 al though smaller s p h e r u l i t e s  of I 
11 3.37 3.26 3.14 u t i o n  b u t  Table  1 i n d i c a t e s  t h a t  
;z I1 4 

only  a t  T, = 8 0 O C  were s i g n i f i c a n t  d i f f e r e n c e s  obtained from d i s p e r s i o n s  s o l i d i -  - 
f i e d  a t  T: = 4 o r  370C. 
a t  Tc = 37OC than 4OC. 
a t  Tc = 4OC which were b i p h a s i c  a f t e r  an i n i t i a l  2 min per iod  which was used t o  
c a l c u l a t e  rates. 

These p r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h a t  d i s s o l u t i o n  r a t e s  from s o l i d  d i s p e r s i o n s  
cannot be a n t i c i p a t e d  merely from a knowledge of Tf and Tc and t h a t  b o t h  t h e  
temperatures  of c r y s t a l l i s a t i o n  and f u s i o n  should be t i g h t l y  c o n t r o l l e d  t o  s tand-  
a r d i s e  d i s s o l u t i o n  from s o l i d  d i s p e r s i o n s .  
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I n  c o n t r a s t  d i s p e r s i o n s  of I1 disp layed  h igher  r e l e a s e s  
A l l  t h e  d i s s o l u t i o n  p r o f i l e s  were l i n e a r  except  f o r  5% 11 


