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T H E  I N F L U E N C E  OF 8 - C Y C L O D E X T R I N  ON THE R E L E A S E  O F  
HYDROCORTISONE FROM A T O P I C A L  CREAM B A S E  

N. Shankland,  A. Pea r son ,  J . R .  Johnson & E.G. Salole, Department of 
Pharmacy, U n i v e r s i t y  of S t r a t h c l y d e ,  Glasgow 1 1XW. 

It h a s  been shown [Otagiri, 19841 t h a t  i n  v i t r o  release o f  s t e r o i d  from 
h y d r o p h i l i c  b a s e s  can be  s i g n i f i c a n t l y  improved i f  t h e  d r u g  is i n c o r p o r a t e d  as its 
s o l i d  c y c l o d e x t r i n  i n c l u s i o n  complex. Enhanced d i s s o l u t i o n  rate of complex o v e r  
d r u g  h a s  been sugges t ed  as t h e  mechanism o f  t h i s  effect. 
however, how b e t a  c y c l o d e x t r i n  (CyD) i n c l u d e d  as a component i n  t h e  aqueous phase 
of a cream b a s e  w i l l  i n f l u e n c e  release of a c t i v e  i n g r e d i e n t  which is i n c o r p o r a t e d  
s e p a r a t e l y ,  and n o t  as a pre-formed complex. We have i n v e s t i g a t e d  t h i s  u s i n g  
h y d r o c o r t i s o n e ,  a compound whose aqueous s o l u b i l i t y  is s u b s t a n t i a l l y  i n c r e a s e d  i n  
t h e  p re sence  o f  CyD [Frank ,  19831. 

Cetomacrogol cream B.P., w i t h o u t  p r e s e r v a t i v e ,  was p r e p a r e d  by mixing molten 
cetomacrogol  e m u l s i f y i n g  o in tmen t  w i t h  warm aqueous s o l u t i o n s  of CyD. 
C o n c e n t r a t i o n s  of CyD ranged from 0.25 - 1.25% w/w, c a l c u l a t e d  on t h e  b a s i s  o f  
to ta l  water c o n t e n t .  The creams were al lowed t o  s t a n d  for 24 hours  and s u f f i c i e n t  
h y d r o c o r t i s o n e  was t h e n  i n c o r p o r a t e d  t o  g i v e  a c o n c e n t r a t i o n  of 0.5% w/w. 
release i n t o  100 m l  d i s t i l l e d  water a t  3 O o C  was examined u s i n g  t h e  method of 
Takamura e t  a1 (1984) .  Hydrocor t i sone  was as sayed  s p e c t r o p h o t o m e t r i c a l l y  a t  
248nm. 
days  s t a n d i n g  u s i n g  a Po lyva r  microscope (Re iche r t - Jung ,  A u s t r i a ) .  S l i d e s  were 
p repa red  o f  bo th  t h e  i n t a c t  and d i l u t e d  ( d i s t i l l e d  water) creams.  Cover s l i p s  
were s e a l e d  i n  p o s i t i o n  on t h e  s l i d e  w i t h  v a r n i s h .  

It rema ins  u n c l e a r ,  

Drug 

Microscopic  s t r u c t u r e  of t h e  creams was a s s e s s e d  on p r e p a r a t i o n  and on 4 

The release p r o f i l e s  of h y d r o c o r t i s o n e  from cream c o n t a i n i n g  0,  0.25 and 1.25% 
CyD are shown below. 
were similar bo th  i n  t h e  p r e s e n c e  and absence  of added CyD, and s t a t i s t i c a l  
t r e a t m e n t  of t h e  d a t a  showed no s i g n i f i c a n t  d i f f e r e n c e  i n  release 

Apparent d i s s o l u t i o n  ra tes  p e r  u n i t  s u r f a c e  area o f  cream 

between t h e  two se t s  of c o n d i t i o n s  ( p = 0 . 0 5 ) .  
Microscopic  examina t ion  o f  t h e  creams 

,8 immediatelv a f te r  D r e o a r a t i o n  showed them t o  be  45 r 

1 

. .  
well s t r u c t u r e d ,  w i t h  c r y s t a l l i n e  h y d r o c o r t i s o n e  
d i s p e r s e d  e v e n l y  th roughou t  t h e  f i e l d .  Cream 
c o n t a i n i n g  1.25% CyD a l o n e  showed no v i s i b l e  
s i g n s  o f  a l t e r a t i o n  t o  cream s t r u c t u r e ,  o r  of 
t h e  p re sence  o f  c r y s t a l l i n e  material, after 4 
days  s t a n d i n g .  These r e s u l t s  c o n t r a s t  s t r o n g l y  
w i t h  t h o s e  obse rved  f o r  release o f  d rug  
i n c o r p o r a t e d  i n t o  t h e  base as a pre-formed s o l i d  
i n c l u s i o n  complex [Otagiri ,  19841. 
C o n c e n t r a t i o n s  of CyD which produce large 
changes i n  aqueous s o l u b i l i t y  of h y d r o c o r t i s o n e  
r e s u l t e d  i n  n e i t h e r  enhancement n o r  r e t a r d a t i o n  
o f  i n  v i t r o  release from cetomacrogol  cream. 
i s  sugges t ed  t h a t  t h e  i n c r e a s e  i n  amorphous 
n a t u r e  shown by t h e  s o l i d  complex i s  t h e  factor 
t h a t  c o n f e r s  t h e  i n c r e a s e  i n  d r u g  release 
[Morita e t  a l ,  19851 rather than  s i m p l e  a d d i t i o n  
of CyD as an a d j u v a n t  i n  t o p i c a l  f o r m u l a t i o n s .  
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