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The human n a i l  i s  prone t o  a t t a c k  by a host  of fungi and micro-organisms some of 
which can invade the  ke ra t in  matrix of the  n a i l  p la te .  I n  order  t o  e luc ida te  
optimum formulation parameters f o r  t h e  top ica l  treatment of n a i l  infec t ions ,  
baseline data  on the  k i n e t i c s  of d i f fus ive  penetration and t h e  thermodynamics of 
s o l u b i l i t y  i n  the  n a i l  p l a t e  a r e  necessary. A s  pa r t  of a projec t  t o  obtain t h i s  
da ta  t h e  e f f e c t s  of solvents  on the  penet ra t ion  of a s e r i e s  of n-alcohols has 
been assessed using an i n  v i t r o  d i f fus ion  chamber (Walters e t  a1  1981). 
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The permeation of 3~-wa te r ,  H-methanol and 14~-alcohols  from both d i l u t e  aqueous 
solut ion and t h e i r  corresponding neat  alcohol was followed a s  a function of time 
a t  39OC. The influence of the  organic solvents  dimethylsulphoxide (DMSO) and 
isopropanol on the  permeability c o e f f i c i e n t s  of methanol and hexanol has a l s o  
been determined. 

The permeability/alkyl chain length p r o f i l e s  f o r  both d i l u t e  aqueous solut ions  
and neat  alcohols a r e  shown i n  Figure I. With the  exception of methanol the  
permeability coe f f i c i en t s  from neat  alcohols were uniformly lower than from 
d i l u t e  aqueous solut ions .  Since n a i l  p l a t e  thicknesses were r e l a t i v e l y  constant  
the  explanation of t h i s  f inding must l i e  e i t h e r  i n  s l i g h t l y  depressed 
d i f f u s i v i t i e s  o r  pa r t i t i on ing  i n  n a i l  p l a t e  material .  General para l le l i sm i n  the 
pat terns  suggest t h a t  t he  alcohols a r e  soluble  wi th in  the  n a i l  p l a t e  i n  rough 
proportion t o  the  external  concentration.  In  addi t ion ,  it i s  l i k e l y  t h a t  n a i l  
p l a t e  hydration plays a r o l e  i n  increas ing the  r a t e s  of permeation, probably 
through increas ing the  d i f f u s i v i t i e s ,  of these  compounds. DMSO was found t o  
decrease the  permeation r a t e  of both methanol and hexanol a s  a function of 

. 30kwater solvent concentration (0-100%). On the  
o ther  hand, isopropanol decreased the  

M permeation r a t e  of hexanol but had no 
e f f e c t  on methanol permeation. I t  i s  
concluded t h a t  so lvents  which tend t o  
f a c i l i t a t e  d i f fus ion  through skin  
(Scheuplein and Ross 1970) have l i t t l e  
promise a s  accelerants  of n a i l  p l a t e  
permeability. 

Figure I :  Permeability coe f f i c i en t s  
of n-alcohols through n a i l  p l a t e  a s  a 
function of a lky l  chain length. 
e: from d i l u t e  aqueous solut ion.  
-A-: from neat  alcohols.  
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