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A METHOD FOR IMPROVING THE WETTING AND DISSOLUTION PROPERTIES OF 
HYDROPHOBIC DRUGS OF LOW AQUEOUS SOLUBILITY 
G.  Rowley, J . T .  P e a r s o n ,  M.S.H. Hussa in ,  D . E .  H a r t u p ,  B . E .  Jones*,  Department of 
Pha rmaceu t i c s ,  Sunder l and  P o l y t e c h n i c ,  Sunderland SR2 7EE. * E l i  L i l l y  & Co. L t d . ,  
Bas ings toke ,  Hants.,RG21 2XA. 

H y d r o p h i l i c  e x c i p i e n t s  have  been  u s e d  t o  i n c r e a s e  i n  v i t r o  d i s s o l u t i o n  rates of 
p o o r l y  water s o l u b l e  hydrophob ic  d rugs .  Examples i n c l u d e  t h e  u s e  of h y d r o p h i l i c  
f i l m  forming m a t e r i a l s  ( F e l l  e t  a 1  1978) and s o l i d  d i s p e r s i o n s  (Hargreaves e t  a1 
1979) .  I n  t h e  p r e s e n t  s t u d y  t h e  a d s o r p t i o n  of hexadecy l  tr imethylammonium bromide 
(HTAB) on t o  s e l e c t e d  m i c r o n i s e d  d r u g s  was measured u s i n g  e i t h e r  a r a d i o t r a c e r  o r  
t i t r i m e t r i c  method. Using maximum u p t a k e  c o n d i t i o n s ,  each  d r u g  w a s  t h e n  e q u i l i -  
b r a t e d  w i t h  u n l a b e l l e d  s u r f a c t a n t  i n  d r u g  s a t u r a t e d  aqueous s o l u t i o n .  Known 
q u a n t i t i e s  o f  d r i e d  r e c o v e r e d  d r u g s  were t h e n  hand f i l l e d  i n t o  h a r d  g e l a t i n  cap-  
s u l e s  and such ' t r e a t e d '  samples  s u b j e c t e d  t o  d i s s o l u t i o n  t e s t i n g  u s i n g  a modi- 
f i e d  B.P. method. 
F i g .  l a  f o r  su lphad imid ine  shows t h a t  t r e a t m e n t  (0 .06% w / w  HTAB adso rbed)  
i n c r e a s e s  d i s s o l u t i o n  (A) when compared w i t h  u n t r e a t e d  d r u g  (B) and a 1% w / w  
s u r f a c t a n t l d r u g  p h y s i c a l  m i x t u r e  (C) .  Enhanced d i s s o l u t i o n  i s  a l s o  shown by 
acetohexamide (F ig .  l b )  w i t h  a d e c r e a s e  i n  c o n t a c t  a n g l e  ( 0 )  f rom 124" t o  52" as 
measured by t h e  h--E m e t h o d . R i n s i n g w i t h  w a t e r  removes s u r f a c t a n t  and r a i s e s  0 t o  
103" y i e l d i n g  a lower  d i s s o l u t i o n  p r o f i l e .  Cor re spond ing  r e s u l t s  f o r  phenylbut-  
azone a r e  g i v e n  i n  F i g .  l c .  

F i g .  1 D i s s o l u t i o n  r e s u l t s  i n  w a t e r  a t  37°C 
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Indomethacin and s u l p h a t h i a z o l e  have a l s o  been  t r e a t e d  by t h e  a d s o r p t i o n  method 
and  some r e l e v a n t  p a r a m e t e r s  a r e  i n c l u d e d  i n  Tab le  1. 
T a b l e  1. Adsorp t ion  and  d i s s o l u t i o n  d a t a  f o r  d r u g s  of d i f f e r e n t  h y d r o p h o b i c i t y  
Druas Con tac t  HTAB Adsorbed % R e l e a s e d  a f t e r  30 min - 

Angle 0 "  % W I W  Un t r e a  t ed T r e a t e d  
Acetohexamide 124 0.27 (1 27 
Pheny l b u  t azone 108 0.21 2 24 
Indomethac i n  9 O* 0.29 2 2 t  4 4 t  
S u l p h a t h i a z o l e  53* 0.07 42 72 

U n t r e a t e d  acetohexamide gave 24% r e l e a s e  a f t e r  30 min i n  ~ x ~ O - ~ M  HTAB a s  d i s s o l u -  
t i o n  medium. T h i s  c o n c e n t r a t i o n  i s  approx ima te ly  one thousand  t i m e s  g r e a t e r  t h a n  
t h a t  a t t a i n a b l e  by comple t e  d e s o r p t i o n  from t h e  t r e a t e d  d r u g .  These r e s u l t s  i n d i -  
c a t e  t h e  impor t an t  c o n t r i b u t i o n  of adso rbed  s u r f a c t a n t  t o  w e t t i n g  and d i s s o l u t i o n  
i n  a d d i t i o n  t o  any e f f e c t  produced by r e s i d u a l  HTAB 
F e l l ,  J . T .  e t  a 1  (1978) J .  Pharm. Pharmacol .  30 : 479-482 
Harg reaves ,  B . J .  e t  a 1  (1979) I b i d .  31 : 47P 
L e r k ,  C.F. e t  a 1  (1977) J .  Pharm. S c i .  66 : 1480-1481 

*Values of Le rk  e t  a1 (1977) t M c I l v a i n e ' s  c i t r i c  ac id -phospha te  b u f f e r  pH 6 .4  

d e p o s i t e d  d u r i n g  d r y i n g .  


