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ASSESSMENT OF PRECORNEAL D R A I N A G E  OF O P H T H A L M I C  PRODUCTS B Y  L A C R I M A L  
S C I N T I G R A P H Y  
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I n  the  development o f  an ophthalmic product, t he  major  f a c t o r s  i n f l u e n c i n g  drug 
b i o a v a i l a b i l i t y  should be q u a n t i f i e d .  An i m p o r t a n t  c o n s i d e r a t i o n  i s  t he  cont-  
inuous drug removal a r i s i n g  from t e a r  p r o d u c t i o n  and drainage. Fo rmu la t i on  t o  
min imise the  p reco rnea l  loss o f  an i n s t i l l e d  p repara t i on ,  has been based on the  
premise t h a t  v iscous s o l u t i o n s  p ro long  con tac t  t ime  w i t h  the  eye thus i n c r e a s i n g  
b i o a v a i l a b i l i t y  t o  the  o c u l a r  t i s s u e s  and m i n i m i s i n g  systemic absorpt ion.  Both 
t e a r  sampling and non-contact probe techniques have been used t o  f o l l o w  pre-  
c o r n e a l  dynamics (Lee & Robinson 1979), C h r a i  e t  a 1  (1973)). However, prev-  
i o u s l y  desc r ibed  techniques have n o t  p e r m i t t e d  l o c a l  v a r i a t i o n s  i n  d e p o s i t i o n  t o  
be f o l l o w e d  s imul taneously .  A method o f  q u a n t i f i c a t i o n  o f  the p reco rnea l  d ra in -  
age o f  ophthalmic p repara t i ons  has been developed, adapted from the  e s t a b l i s h e d  
c l i n i c a l  technique o f  gamma sc in t i g raphy .  Radionucl ide l a b e l l e d  s o l u t i o n s  o f  
v a r y i n g  v i s c o s i t i e s  were prepared by m ix ing  99mTc-sodium ps r techne ta te  w i t h  po l y -  
v i n y l  a l c o h o l  (PVA) a t  1, 3.5 and 5% concen t ra t i ons  i n  sa l i ne .  Groups o f  NZW 
s t r a i n  r a b b i t s ,  n=4 pe r  group, rece ived  the f o r m u l a t i o n s  i n  random sequence. 
50 u l  volumes o f  t he  s o l u t i o n s  were p laced i n t o  an eye o f  each r a b b i t  and t h e  
eye b l i n k e d  manually t h r e e  times. The r a b b i t  was then p laced  bes ide a gamma 
camera f i t t e d  w i t h  a p i n h o l e  c o l l i m a t o r  and a s e r i e s  o f  images o f  15 s d u r a t i o n  
c o l l e c t e d  f o r  up t o  10 minutes a f t e r  i n s t i l l a t i o n .  Data were recorded by the  
computer f o r  l a t e r  ana lys i s .  From the images obtained, t he  d i s t r i b u t i o n s  o f  the 
l a b e l  on the  c o r n e a l  su r face  and i n  the i n n e r  canthus were q u a n t i f i e d .  The 
r e s u l t s  a r e  shown i n  Table 1. For  the  range o f  concen t ra t i ons  o f  PVA i n v e s t i -  
gated, gamma s c i n t i g r a p h y  was e f f e c t i v e  i n  q u a n t i f y i n g  the change i n  b o t h  corn-  
e a l  and c a n t h a l  concen t ra t i ons  o f  t he  r a d i o l a b e l l e d  marker. The technique i s  
simple, non- invas ive and has genera l  a p p l i c a t i o n  f o r  t he  o p t i m i s a t i o n  o f  ophthal -  
mic drug products. 

Table 1. Clearance o f  99mTc-Pertechnetate i n  PVA v e h i c l e s  (flean L5.E.) 

Region PVA 0.75 min 1.50 min 3.50 min 7.00 min 10.00 rnin 
conc Count Rates i n  Regions o f  I n t e r e s t  (c.p.m./pixel) 

Cornea 0% 0.3620.07 0.1 820.03 0.09’0.0 3 0.0620.04 0.0420. 0 5 
1% 0.74~0.14 0.2920.18 0.21+0.13 0.08+0.05 0.05+0.05 
3.5% 1.00+0.41 0.7020.35 0.31+0.18 0.22+0.11 0.10+0.12 
5% 0.8 3g.22 0.60+0.11 0.2920.04 0.25s. 0 5 0.1 320.09 

1nn.C. 0% 1.32+0.30 1.073.32 0.5420.28 0.2520.12 0.1720.13 
2.07+0.19 1.46s.16 1.13+0.40 0.3420.09 0.21+0.14 

1.0620.35 0.7620.50 0.5420.71 3.5% 1.15s.26 1.143.29 
5% 1 .I 020.39 1 .32+0.23 0.9620.18 0.5320.23 0.30+0.18 

1% 

Key: 1nn.C. = Inne r  canthus 
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