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T H E  I N T E R A C T I O N  OF O X Y T E T R A C Y C L I N E  HYDROCHLORIDE W I T H  E T H Y L  
C E L L U L O S E  I N  M I C R O C A P S U L E S  

N! . . . P,qes i h a ,  14. B . 3 idhom, F a c u l t y  of pharmacy, U n i v e r s i t y  of Ass i u t  , 

E t h y l  c e l l u l o s e  was used  t o  p r e p a r e  mic rocapsu le s  of waker s o l u b l e  
d rugs  by s e p a r a t i o n  of t h e  polymer from s o l u t i o n  f o l l o w i n g  c o o l i n g  
below i t s  c r i t i c a l  s e p a r a t i o n  t empera tu re  (Fanger  e t  a1 1 9 7 9 ) .  
i n  t h i s  i n v e s t i g a t i o n  a n  a t t e a p t h a s  been made t o  p r e p a r e  prolonged 
r e l e a s e  o x y t e t r a c y c l i n e  hydroch lo r ide  by a p p l y i n g  t h e  above method. 
Batches  of  mic rocapsu le s  of co re :wa l l  r a t i o s  2 :1 ,  l : l , a n d  1 : 2  were 
prepared  u s i n g  4 g of  e t h y l  c e l l u l o s e  d i s s o l v e d  i n  cyc lohexane .  The 
a p p r o p r i a t e  amount of t h e  c o r e  m a t e r i a l ,  o x y t e t r a c y c l i n e  hydrochlo-  
r i d e ,  was f i r s t  suspended i n  p a r t  of  t h e  s o l v e n t  b e f o r e  ad2ing  t o  
t h e  v i s c o u s  e t h y l  c e l l u l o s e  s o l u t i o n .  Thus p reven t ing  t h e  format ion  
of a g g r e g a t e s  of  t h e  s t a r t i n g  m a t e r i a l .  
oamples of  t h e  ob ta ined  mic rocapsu le s  e q u i v a l e n t  t o  50 m g  of  t h e  
d rug  were t aken  f o r  t h e  r e l e a s e  r a t e  s t u d y  i n  v i t r o .  The d rug  
d e t e r m i n a t i o n  was c a r r i e d  o u t  s p e c t r o p h o t o m e t r i c a l l y  a t  277 nm. 
Other  d e t a i l s  of  t h e  procedure  of  p r e p a r a t i o n ,  s i z e  s e p a r a t i o n  and 
d i s s o l u t i o n  were t h e  same as p r e s c r i b e d  by Deasy e t  a1 (1980) .  
The e f f e c t  of microcapsule  s i z e  on t h e  r e l e a s e  r a t e  of  o x y t e t r a -  
c y c l i n e  hydroch lo r ide  f r D m  mic rocapsu le s  was o f  t h e  same p a t t e r n  
f o r  d i f f e r e n t  co re :wa l l  r a t i o s .  The s m a l l e r  mic rocapsu le s  r e l e a s e d  
t h e  d r u g  f a s t e r  as expec ted  from t h e  l a r g e r  s u r f a c e  a r e a  s u b j e c t e d  
t o  d i s s o l u t i o n .  
A s  t h e  co re :wa l l  r a t i o  d e c r e a s e s  it is  r e a s o n a b l e  t o  expec t  t h i c k e r  
walls and co r re spond ing ly  g r e a t e r  d e l a y s  i n  t h e  r e l e a s e  r a t e .  
( J a l s e n j a k  e t  a1 1976) .  T h i s  was t h e  case  w i t h  t h e  s t u d i e d  micro- 
c a p s u l e s .  However, i n  a l l  b a t c h e s  and f o r  d i f f e r e n t  s i z e  f r a c t i o n s  
t h e  r e l e a s e  of  t h e  d r u g  was incomple t e ,  a l t hough  it i n c r e a s e s  wi th  
d e c r e a s e  of  w a l l  t h i c k n e s s .  The r a t i o  between t h e  amount of e t h y l  
c e l l u l o s e  i n  t h e  sample s t u d i e d  a n d  t h e  amount of t h e  d rug  remain ing  
a f t e r  d i s s o l u t i o n  w a s  c a l c u l a t e d  f o r  each  s i z e  f r a c t i o n  i n  each  
b a t c h  and it was found t o  be c o n s t a n t ,  t h e  mean r a t i o +  S.D. w a s  
2.97 2 0.1854 .This  means t h a t  a d e f i n i t  i n t e r a c t i o n  t a k e s  p l a c e  
between t h e  o x y t e t r a c y c l i n e  hydroch lo r ide  and e t h y l  c e l l u l o s e  . 
I n f r a r e d  s p e c t r a  were s t u d i e d  i n  potass ium bromide. The NH s t r e t c h -  
i n g  band a t  ?5OO-3OOO cm-1 i n  c x y t e t r a c y c i i n e  h y d r o c h l o r i d e  spectrum 
d i sappea red  1 7  cass o f  t h e  compl?;c. T h i s  s u g g e s t s  t h a t  t h e  m i d e  
g rou?  is most Probably involved  i n  t h e  r e a c t i o n .  The sane  band a l so  
r e p r e s e n t s  OH s t r e t c h i n g  of i n t e r a o l e c u l a r  hydrogen bonded GH o f  
o x y t e t r a c y c l i n e .  
The numerous hydroxyl  g rouas  i n  e t h y l  c e l l u l o s e  m o l i c u l e  might  be 
expec ted  t o  t a k e  par t  i n  hydrogen bonding w i t h  the  o x y t e t r a c y c l i n e  
molecu le .  I n t e r a c t i o n  would be expec ted  t o  r e s u l t  i n  a d s o r p t i o n  o f  
i s o l a t e d  molecules  o f  o x y t e t r a c y c l i n e  on e t h y l  c e l l u l 3 s e ,  t h u s  
r e d u c i n g  i n t e r m o l e c u l a r  hydrogen bonding between 4rug molecules  and 
forming a complex between t h e  hydroxyl  g r o u p  o f  e t h y l  c e l l u l o s e  
and t h e  amide grou2s  of  o x y t e t r a c y c l i n e .  
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