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The p r e p a r a t i o n  and i n  v i t r o  e v a l u a t i o n  o f  d r u g  v e h i c l e  c a r r i e r s  a r e  f r e q u e n t l y  
u n d e r t a k e n  w i t h  t h e  o b j e c t i v e  o f  d e v e l o p i n g  an  o p h t h a l m i c  p r o d u c t  t o  max im ize  
r e s i d e n c e  t i m e  i n  t h e  p r e c o r n e a l  a rea .  
c o n s i d e r e d  l i m i t i n g  n e c e s s i t a t i n g  i n  v i v o  s t u d i e s  f o r  c o r r e l a t i o n  and r e 1  i a b l e  
i n t e r p r e t a t i o n .  
t e c h n i q u e  was used (Wi l son ,  e t  a l . ,  1983)  t o  d e t e r m i n e  t h e  i n  v i v o  b e h a v i o u r  o f  
o p h t h a l m i c  v e h i c u l a r  bases a f t e r  t o p i c a l  i n s t i l l a t i o n  i n t o  t h e  eyes o f  New Zealand 
w h i t e  r a b b i t s .  The r a d i o l a b e l l e d  compound, technet ium-99m l a b e l  l e d  d i e t h y l e n e -  
t r i a m i n e p e n t a a c e t i c  a c i d  (99mTc-DTPA) was i n c o r p o r a t e d  i n t o  P V A  15  and 20% w/v, 
a p a r a f f i n  base Modulan ( "Modu lan" )  and P l a s t i b a s e .  
p r e p a r a t i o n  was i n s t i l l e d  i n t o  t h e  t e s t  eye  ( n = 4 )  w i t h  s c i n t i g r a p h i c  images o f  
60 second d u r a t i o n  t a k e n  a t  0, 10 ,  30, 60 m i n u t e s  and h o u r l y  t h e r e a f t e r ,  up  t o  
480 m i n u t e s  p o s t - i n s t i l l a t i o n .  
3.535 0.27 ROI) was m o n i t o r e d  t o  p r o v i d e  q u a n t i t a t i v e  d a t a  o f  t h e  r e t e n t i o n  
c a p a c i t y  o f  t h e  i n s t i l l e d  v e h i c l e s .  The r e s u l t a n t  a c t i v i t y - t i m e  p r o f i l e s ,  
F i g u r e  1, show t h a t  t h e  p r e c o r n e a l  c l e a r a n c e  o f  each v e h i c l e  60 m i n u t e s  p o s t -  
i n s t i l l a t i o n  approx ima ted  t o  85% o f  t h e  t o t a l  dose i n s t i l l e d .  D i f f e r e n c e s  i n  t h e  
v e h i c u l a r  a c t i v i t y  p r o f i l e s  became a p p a r e n t  w i t h  t ime .  
r e s i d e n c e  t i m e  was p r e d i c t e d  t o  be PVA 15% < P l a s t i b a s e  < PVA 20% < "Modulan" 
w h i c h  r e p r e s e n t e d  a f u n c t i o n  o f  v i s c o s i t y .  However, t h e  s u s t a i n e d  r e s i d e n c e  
t i m e s  were  found  n o t  t o  comp ly  w i t h  t h i s  r a n k i n g  o r d e r .  
s t a t i s t i c a l  i n t e r p r e t a t i o n  and g r a d i n g  t h e  v e h i c l e s  i n  sequence o f  g r e a t e r  9gmTc- 
DTPA r e m a i n i n g ,  t h e  f o l l o w i n g  d e s c e n d i n g  o r d e r  o f  c o n t a c t  t i m e s  was de te rm ined ;  
P l a s t i b a s e  > "Modulan" > PVA 15% > PVA 20%. The phys i cochemica l  n a t u r e  o f  each 
v e h i c l e  i n  e s t a b l i s h i n g  a s u i t a b l e  p r e c o r n e a l  f i l m  was c o n s i d e r e d  t o  be more 
i m p o r t a n t  t h a n  v i s c o s i t y  a l o n e .  A d i m i n i s h e d  f i l m  c o v e r i n a  t h e  o c u l a r  s u r f a c e  
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Fig.1. Precorneal elimination of 99mTc-DTPA in various vehicles 

occur re ;  w i t h  t h e  PVA g e l s  
due t o  poo r  s p r e a d i b i l i t y  and 
ag rees  w i t h  t h e  f i n d i n g s  t h a t  
i n c r e a s i n g  v e h i c l e  v i s c o s i t y  
does n o t  n e c e s s a r i l y  p r o l o n g  
o c u l a r  c o n t a c t  t i m e  ( M e l i s -  
D e c e r f  and van Ooteghem, 1979). 
P l a s t i b a s e ,  a p r e d o m i n a n t l y  
hyd rophob ic  base, was expec ted  
t o  p r o v i d e  a n  e f f e c t i v e  coa t ing  
o f  t h e  p r e c o r n e a l  l i p o p h i l i c  
s u r f a c e .  An hyd rophob ic  f i l m  
o f  t h i s  n a t u r e  was l e s s  
s u s c e p t i b l e  t o  t h e  d r a i n a g e  
p r o c e s s  f a c i l  i t a t e d  by  t h e  
t e a r - b l i n k  response.  The 
e m o l l i e n t  p r o p e r t i e s  o f  t h e  
"Modulan" o f f e r e d  an  enhanced 
o c u l a r  l u b r i c a t i o n  compared t o  

t h e  P l a s t i b a s e .  T h i s  i n  r e a s e  i n  h y d r o p h i l i c i t y  p romoted p r e c o r n e a l  c l e a r a n c e  
r e s u l t i n g  i n  t h e  l o w e r  95mTc-DTPA a c t i v i t i e s .  The r a d i o n u c l i d e  p r o c e d u r e  
g e n e r a t e d  u s e f u l  i n f o r m a t i o n  towards  a s s e s s i n g  t h e  e f f i c i e n c y  o f  p o s s i b l e  
o p h t h a l m i c  v e h i c l e s .  However, t h e  f i n a l  c h o i c e  must  be made i n  a s s o c i a t i o n  
w i t h  o t h e r  b i o l o g i c a l  and p h y s i c o c h e m i c a l  f a c t o r s .  
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