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T H E  PRECORNEAL CLEARANCE OF P O L Y V I N Y L  ALCOHOL F I L M  I N  MAN 
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The i n c o r p o r a t i o n  o f  d r u g s  i n t o  s o l u b l e  o c u l a r  i n s e r t s  formed from p o l y v i n y l  
a l c o h o l  (PVA) o r  s o l u b l e  c o l l a g e n  has  been shown t o  markedly i n c r e a s e  t h e  
p e n e t r a t i o n  of d r u g s  i n t o  t h e  aqueous humour (Yakovlev & Lenkevich 1966, 
Bloomfield e t  a 1  1978). However, t h e r e  have  been few s t u d i e s  t o  q u a n t i f y  t h e  
ra te  of d i s i n t e g r a t i o n  of t h e  s o l u b l e  i n s e r t ,  and most measurements have 
c o n s i d e r e d  t h e  r a t e  o f  release of  t h e  en t r apped  drug. The p r e p a r a t i o n  o f  a 
r a d i o l a b e l l e d  f i l m  i n c o r p o r a t i n g  an immobilised r a d i o a c t i v e  marker h a s  enabled 
t h e  s t u d y  o f  t h e  d i s i n t e g r a t i o n  of a PVA f i l m  i n  man u s i n g  gamma s c i n t i g r a p h y .  
The f i l m  was p repa red  on a Melinex s u b s t r a t e  by s p r e a d i n g  of a 0.25 m l  t h i c k  
s u s p e n s i o n  o f  technetium-99m su lphur  c o l l o i d  i n  13.3% PVA s o l u t i o n  ( s p e c i f i c  
a c t i v i t y  700 MBq/ml) and d r y i n g  i n  a s t e r i l e  l amina r  f low c a b i n e t  a t  room 
t empera tu re .  Ten h e a l t h y  male and female v o l u n t e e r s ,  age r ange  20 - 38 y e a r s ,  
p a r t i c i p a t e d  in t h e  s t u d y  which was approved by t h e  H o s p i t a l  E t h i c a l  Committee 
and t h e  DHSS. Throughout t h e  s t u d y ,  t h e  s u b j e c t  was p o s i t i o n e d  a t  a d i s t a n c e  o f  
5 c m  from t h e  c o l l i m a t o r ,  w i t h  t h e  head suppor t ed  by a modif ied oph tha lmic  t a b l e .  
A 5 x 5 mm s q u a r e  p i e c e  o f  f i l m  w a s  removed from t h e  s u b s t r a t e  and p l a c e d  under  
t h e  lower e y e l i d  w i t h  fo rceps .  A s e r i e s  of  images of 15 second d u r a t i o n  were 
t h e n  a c q u i r e d  ove r  a p e r i o d  o f  t h i r t y  minutes  and t h e  d a t a  s t o r e d  on t h e  computer 
f o r  a n a l y s i s .  The r e s i d e n c e  t ime of t h e  f i l m  w a s  t hen  e s t i m a t e d  from t h e  
s c i n t i g r a p h i c  images,  w i t h  c o r r e c t i o n  f o r  background and decay rate. The p l o t  o f  
a c t i v i t y  remaining v e r s u s  t i m e  i n d i c a t e d  t h a t  p r e c o r n e a l  r e s i d e n c e  fol lowed an 
e x p o n e n t i a l  r e l a t i o n s h i p  ( F i g u r e  1 )  w i t h  a mean h a l f  l i f e  of  8 minutes .  
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It i s  g e n e r a l l y  accep ted  t h a t  t h e  r e l e a s e  rate of t h e  d rug  from a h y d r o p h i l i c  
m a t r i x  i s  a f u n c t i o n  of  t h e  squa re  r o o t  of  t i m e .  The p r e s e n t  d a t a  demons t r a t e  
t h a t  t h e  r e l e a s e  r a t e  o f  a n  immobilised d rug ,  r e l e a s e d  on d i s i n t e g r a t i o n  of t h e  
m a t r i x ,  approximates  t o  a s imple e x p o n e n t i a l  r e l a t i o n s h i p .  
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