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Be ta  c y c l o d e x t r i n  ( 6  C.0.) i s  a m a c r o c y l i c  polymer  o f  g l u c o s e  c o n t a i n i n g  7  g l u c o  
pyranose  u n i t s .  S p a t i a l l y  i t  r e s e m b l e s  a  t o r o i d  w i t h  a  c a v i t y  o f  8 A0 d i a m e t e r  
and t h i s  a l l o w s  it t o  f o r m  i n c l u s i o n  corrplexes i n  aqueous  s o l u t i o n  w i t h  
molecu les  o f  a  s u i t a b l e  s i z e .  Numerous p a p e r s  have been p u b l i s h e d  on t h e  
i n t e r a c t i o n  i n  s o l u t i o n  between cyc loamyloses  p a r t i c u l a r l y  f3 C.D. and  d r u g  
molecu les ,  t o g e t h e r  w i t h  t h e i r  i s o l a t i o n  and e v a l u a t i o n  i n  t h e  s o l i d  s t a t e  
[e.g. Cohen a n d  Lach (196311. A r e c e n t  r e v i e w  was c a r r i e d  o u t  by S a e n g e r  (1980) .  

Digoxin  i s  a  c a r d i a c  g l y c o s i d e  o f  v e r y  low aqueous  s o l u b i l i t y  (approx.  50 mg 
l i t r e - l l  and  a b s o r p t i o n  f rom t h e  g a s t r o i n t e s t i n a l  t r a c t  i s  d i s s o l u t i o n  r a t e  
l i m i t e d .  T h i s  i n v e s t i g a t i o n  examines  t h e  e f f e c t  o f  f3 C.D. on t h e  aqueous  
s o l u b i l i t y  and d i s s o l u t i o n  r a t e  o f  d i g o x i n .  

The s o l u b i l i t y  o f  d i g o x i n  i n  t h e  p r e s e n c e  o f  aqueous  s o l u t i o n s  o f  f3 C.D. 
(0-0.02M) was d e t e r m i n e d  f o l l o w i n g  a d d i t i o n  o f  e x c e s s  s o l i d  d r u g  and s h a k i n g  
f o r  24 h o u r s  a t  R.T. F i l t r a t e s  were a s s a y e d  f o r  d i g o x i n  c o n t e n t  by a  r e v e r s e d  
phase  H.P.L.C. t e c h n i q u e .  The f i g u r e  shows a  r e c t i - l i n e a r  i n c r e a s e  i n  
s o l u b i l i t y  f r o m  46 (0.59. 10-~111 t o  9.600 (123. 1 0 - ~ f l )  mg litre-1 ( i . e .  
approx.  200 f o l d  i n c r e a s e  i n  s o l u b i l i t y ) .  The s l o p e  o f  t h e  i n t e r a c t i o n  
i s o t h e r m  was c a l c u l a t e d  t o  be  0.60. 

A f3 C.D. - d i g o x i n  "corrplex" ( 3  : 1 mola r  b a s i s )  was p r e p a r e d  by d i s s o l v i n g  t h e  
two components i n  w a t e r  a t  R.T. and  removing t h e  s o l v e n t  i n  a  r o t a r y  
e v a p o r a t o r .  The r e s u l t a n t  m a t e r i a l  was removed, d r i e d  and  c o a r s e l y  g round  
(5-500um). D i s s o l u t i o n  r a t e  was de te rmined  on  n e a t  powder u s i n g  50 rng samples  
i n  [il t h e  S a r t o r i u s  s o l u b i l i t y  s i m u l a t o r  i n  100 m l  w a t e r  a t  37OC and, [ i i l  
t h e  B.P. r o t a t i n g  b a s k e t  a p p a r a t u s  a t  100  r.p.m. i n  1 ,000 m l  w a t e r  a t  37OC. 
Samples  were  removed a t  1 minu te  i n t e r v a l s  and  a s s a y e d  by H.P.L.C. The t a b l e  
shows t i m e s  t o  release 5 0  and  80%. 

F ig .1  S o l u b i l i t y  o f  d i g o x i n  i n  
aqueous  f3 C.D. s o l u t i o n  

Tab le  1 R e l e a s e  o f  d i g o x i n  f rom 
"complex" 

S o l u b i l i t y  s i m u l a t o r  < Zmin < 5  

B.P. a p p a r a t u s  < 2  < 5  

( F o r  0.25 mg d i g o x i n  t a b l e t s ,  t h e  B.P. 
s t i p u l a t e s  t h a t  n o t  l e s s  t h a n  75% drug 
s h o u l d  be  i n  s o l u t i o n  a f t e r  60 minutes1 

0.4 0 .8  1 . 2  1 .6  2 .0  
B C.D. conc.  x  1 0 2 ~  

It  h a s  been shown t h a t  f3 c y c l o d e x t r i n  does  s i g n i f i c a n t l y  i n c r e a s e  t h e  
s o l u b i l i t y  o f  d i g o x i n  i n  w a t e r  and t h a t  a  powder w i t h  v e r y  r a p i d  d i s s o l u t i o n  
c h a r a c t e r i s t i c s  c a n  be  p r e p a r e d .  
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