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PHYSICAL PROPERTIES OF BETAMETHASONE ALCOHOL-POLYETHYLENE 
GLYCOL 6000  SOLID DISPERSIONS 
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Fo l l ow ing  an i n i t i a l  r e p o r t  by Sekiguchi E. Obi (1961) concern ing the enhanced 
d i s s o l u t i o n  and b ioava i  l a b i  1 i t y  achieved by us ing a s o l i d  d i s p e r s i o n  o f  a 
s p a r i n g l y  s o l u b l e  drug i n  a h i g h l y  water  s o l u b l e  c a r r i e r ,  t he re  has been a 
g r e a t  deal o f  i n t e r e s t  i n  t h i s  area (see Chiou 6 Riegelman, 1971 and Ha j ra twa la ,  
1974). The present  s tudy forms an at tempt  t o  apply  the above p r i n c i p l e  t o  
substances o f  w i d e l y  d i s p a r a t e  m e l t i n g  p o i n t ,  namely, betamethasone a l coho l ,  
BMA, ( s o l u b i l i t y  88 p g  m l - 1  a t  25O, m.pt. 2460) and po lye thy lene  g l y c o l  6000 ,  
PEG, (m.pt. 61-640). 
was considered e s s e n t i a l  t o  i n v e s t i g a t e  the phys i ca l  p r o p e r t i e s  o f  BMA-PEG 
d i spe rs ions  across the e n t i r e  composi t ion range i n  o r d e r  t o  c o n s t r u c t  a 
complete temperature-compos i t i  on phase diagram. 

A s e r i e s  o f  BMA-PEG fus ion  formed s o l i d  d i spe rs ions  were prepared under care- 
f u l l y  c o n t r o l l e d  c o n d i t i o n s  i n  an i n e r t  atmosphere and sub jec ted  t o  h o t  stage 
p o l a r i s e d  1 i g h t  microscopy and d i f f e r e n t i a l  thermal a n a l y s i s .  The va r ious  
phases encountered were f u r t h e r  cha rac te r i sed  us ing  X-ray powder d i f f r a c t i o n  and 
i n f r a r e d  spectroscopy. I n  summary, i t  was found t h a t  p repara t i ons  c o n t a i n i n g  
up t o  3% w/w BMA e x i s t  as mo lecu la r  d i spe rs ions ;  from 4 t o  30% w/w BMA, 
c r y s t a l l i t e s  o f  drug a r e  d i spe rsed  i n  the P E G  m a t r i x  i n  a s i t u a t i o n  analogous 
t o  t h a t  observed i n  a t y p i c a l  e u t e c t i c  system, Above 30% w/w BMA, X-ray 
evidence i n d i c a t e s  t h a t  the s t e r o i d  becomes p r o g r e s s i v e l y  amorphous up t o  70% 
w/w; d e t a i l e d  examinat ion o f  t he  m e l t i n g  behaviour  o f  samples i n  t h i s  composition 
range reveals  the presence o f  drug s p h e r u l i t e s  i n  the i s o t r o p i c  me l t .  Above 
70% w/w BMA a t r a n s i t i o n  occurs t o  a homogeneous g lassy s t a t e .  D i s s o l u t i o n  
p r o f i l e s  f o r  the d i spe rs ions  were ob ta ined  us ing  a cont inuous f l o w  s t i r r i n g  
paddle apparatus s i m i l a r  t o  t h a t  descr ibed by Poole (1969) o p e r a t i n g  a t  370 under 
s i n k  cond i t i ons .  A summary o f  t he  r e s u l t s  ob ta ined  i s  presented i n  Table 1. 

Table 1 .  %BMA re leased from BMA-PEG s o l i d  d i spe rs ions  ( s i z e  f r a c t i o n  90-180 pm) 

Before proceeding t o  in V&tU drug re lease  s t u d i e s ,  i t  

%w/w BMA i n  s o l i d  d i s p e r s i o n  3 20 40 60 80 m ic ron ised  BMA 

%BMA re leased a f t e r  5 min 97  89 45 37 23 7 

15 min 100 98 62 59 39 17 

The two extremes o f  the system a re  (a) 
the most r a p i d  drug re lease and (b) t he  g lassy s t a t e ,  which i s  s t i l l  capable o f  
r e l e a s i n g  drug a t  a r a t e  s u p e r i o r  t o  t h a t  observed f o r  m ic ron ised  BMA alone. I n  
genera l ,  i t  i s  apparent t h a t  the drug re lease i s  dependent upon the p o s i t i o n  o f  
t he  s o l i d  d i spe rs ion  on the phase diagram, a f f o r d i n g  a p o t e n t i a l l y  u s e f u l  means 
o f  c o n t r o l  1 ing s t e r o i d  re lease  from p repara t i ons  o f  t h i s  type. 
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