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Numerous techniques have been used t o  study the  fac to r s  influencing the  penetration 
of top ica l ly  applied drugs. Since the  cornea a c t s  a s  the principal b a r r i e r  t o  the 
penetration of m e t  ophthalmic drugs, i n  v i t r o  models a re  frequently developed t o  
study drug-corneal transport .  The techniques may involve excising the cornea from 
the experimental animal, which requires  e laborate  apparatus and consideration of 
the problem ofkeeping the  corneal c e l l s  a l i v e  and the  question of corneal 
in tegr i ty  cannot be ignored. Francoeur and Patton (1979) describe an i n  s i t u  
perfusion system which overcomes these problems. The f ix ing of the  perfusion 
apparatus t o  the  cornea involved the  application of a chemical bonding agent which 
could be detrimental  t o  the  corneal epithelium. W e  have great ly  improved t h i s  
by incorporating onto the  base of the perfusion u n i t ,  a hard contact lens with a 
cen t ra l  hole. Posit ioning the  l ens  over the  eye and applying a small posi t ive  
pressure prevented leakage of the  drug reservoir .  The drug permeation f o r  2 x ~ o - ~ M  
benzocaine i n  isotonic  lorensens buffer  a t  pH 7.4 and Pmbient temperature was 
calculated by the  mass f lux  equations (Francoeur and Patton 1979). Preliminary 
s tudies  used the surgical  adhesive technique, showed good corre la t ion with the 
da ta  by Francoeur and Patton (1979) (Table 1) .  I t  was observed t h a t  an increase 
i n  the  uptake of benzocaine occured using the  new lens-perfusion apparatus. This 
was predicted s ince the  corneal perfusion a rea  was greater .  Benzocaine perfusion 
s tudies  on the k i l l e d  animal s ign i f i can t ly  reduced the uptake charac te r i s t i c s  
of benzocaine (Figure 1) s ince the  t e d n a t i o n  of the  flow of aqueous humour on 
death, s ink conditions no longer apply and a benzocaine-cornea equilibrium is 
established a f t e r  2 hours. The combined r e s u l t s  of the  viable  and cadaveroue 
corneas c lea r ly  demonstrated t h a t  benzocaine not only pa r t i t ions  i n t o  the cornea 
but permeates i n t o  the  underlying ocular t i s sues .  This new technique can be 
applied t o  a quan t i t a t ive  permeability aesessment of ophthalmic products with the 
minimurn of physical trauma t o  the  eye. 

Table 1. The uptake of 2 x I O - ~ M  Fig.1. Benzocaine-corneal clearance 

benzocaine i n t o  the cornea. f o r  v iable  (0) and cadaverous (0)  
rabbi t  corneas. 

Technique Benzocaine Perfu- Clear ?re clearance sion per mo 
QU .min-l 
%.g.a. mm ar?Ia 

Francoeur 1 . 2 3 ~ 1 0 - ~  
+ Patton 2 4 71x 
(1979) lo-$ 28.3 4.35x10-~ 

surgical  I. 14x10-~ 
adhesive 5 9 . 0 5 ~ 1 0 - ~  28.3 4 . 0 3 ~ 1 0 - ~  

Lens 3 . ~ 3 x 1 0 - ~  
21.43xl0-~ (90.3) 4.24x10-~ 

Value i n  parenthesis is an apparent 
value, the  corneal curvature has not been 
considered. 

Francoeur, M. and Patton, T.F. (1979) I n t .  Jn l .  Phann. 2:337. 

Time (min ) 

0022-3573/n1/120005P-01$02.50/0 
@ 1381 J. Pharm. Pharmacol . 


