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Many papers  r e p o r t  a c c e l e r a n t  e f f e c t s  i n  percutaneous a b s o r p t i o n  b u t  few i n v e s t i -  
g a t e  t h e i r  mechanism o f  a c t i o n  (Allenby e t  a1 1969) .  We are s t u d y i n g  t h e  a c c e l e r -  
a n t  2-Pyrrol idone (2-P) .  P a r t i t i o n  c o e f f i c i e n t s  ( K n )  w e r e  measured r a d i o a c t i v e l y  
a t  30 C f o r  a model series of primary a l c o h o l s  i n t o  t r y p s i n i s e d ,  abdominal s t r a t u m  
corneum from 0 t o  80:: w/w 2-P i n  w a t e r .  s . c . *  absorbs 1-4 t i n e s  i t s  weight of  t h e  
v e h i c l e  and a t  l e a s t  two s e p a r a t e  p a r t i t i o n  c o e f f i c i e n t s  o p e r a t e : -  

a lcohol  i n  absorbed v e h i c l e  I1 alcohol  bound t o  s . c .  m a t r i x  

a l c o h o l  i n  f r e e  v e h i c l e  r- Km bound 

Km can be expressed  p e r  u n i t  dry o r  wet weight of S . C .  b u t  cocibines t h e  two p a r t i -  
t i o n  c o e f f i c i e n t s .  I n  theory  l i p o p h i l i c  a lcohols  should  p a r t i t i o n  w e l l  i n t o  S . C .  

from a o l a r  s o l v e n t s ,  and nave a high K n  bound. Thus F i g .  1 shows t h a t  i n  water  Km 
bound i s  high f o r  o c t a n o l  b u t  f a l l s  becoming n e g a t i v e  a s  carbon number d e c r e a s e s .  

F i g . 1  - Km bound vs  ca rbon  no .  
i n  H,O B i n  60% w/w 2-P/H,O. 
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F i g . 2  - Km d r y  vs ca rbon  no .  
fi70 i n  60; w/w Z-P/H,O. - i 

* i n  

Negat ive va lues  f o r  p o l a r  a l c o h o l s  sugges t  t h a t  t h e  c a l c u l a t i o n  method o v e r e s t i -  
mates t h e  a lcohol  i n  t h e  absorbed v e h i c l e .  The absorbed v e h i c l e  could be a pourer  
s o l v e n t  f o r  p o l a r  molecules than  t h e  f r e e  v e h i c l e  p o s s i b l y  because i t  d i s s o l v e s  
f a t t y  m a t e r i a l  from t h e  S . C .  D i f f e r e n t  7; w/w c o n c e n t r a t i o n s  of 2-P i n  water  behave 
s i m i l a r l y ;  t y p i c a l  d a t a  f o r  GOY6 w/w 2-P a r e  i n  F i g s .  1 and 2 .  There i s  L i t t l e  d i f f -  
e rence  i n  Km bound between a l c o h o l s .  The absorbed v e h i c l e  must  be a b e t t e r  s o l v e n t  
f o r  o c t a n o l  than S . C .  F i g .  2 shows t h a t  K m  dry from water  i n c r e a s e s  w i t ! i  a lcohol  
carbon number. 3-P provides  a c o n s t a n t  va lue  near  u n i t y  i n d i c a t i n g  p a r t i t i o n i n g  
between l i k e  phases such a s  f r o n  v e h i c l e  t o  absorbed v e h i c l e .  Only f o r  o c t a n o l  
does i t  remain s i p i f i c a n t l y  h i g h e r ,  2 ( P d . 1 )  dEe t o  t h e  h i g h e r  Iim bound c o n t r i -  
b u t i o n .  Pre l iminary  s t u d i e s  i n  s t e a d y  s t a t e  d i f f u s i o n  showed t h a t  2-P reduccd t h e  
f l u x  of o c t a n o l  (4-21 t imes)  and had l i t t l e  e f f e c t  o r  margina l ly  increased  methanol 
f l u x  ( 1 . 5  t imes) .  We conclude t a a t  2-P i s  not  a p e n e t r a t i o n  a c c e l e r a n t  f o r  a l c o h o l s  
(CIC ) a t  l e a s t  as judged by i t s  e f f e c t  on p a r t i t i o n  c o e f f i c i e n t  and ideal isecl  
s t e a i y  s t a t e  f l u x ,  us ing  t h e  same s o l v e n t  i n  donor and r e c e p t o r  compartments. 
* s . c .  = s t r a t u m  corneun 
Allenby e t  a 1  (1969) 5r. J .  D e r m .  81 : Suppl .  4 47-55 


