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A P O T E N T I A L  MODEL FOR S T U D Y I N G  ABSORPTION THROUGH ABNORMAL 
STRATUM CORNEUM 

R.C.  S c o t t ,  P.H. Dugard, Imperial  Chemical I n d u s t r i e s  PLC, 
Cent ra l  Toxicology Laboratory,  Alderley Park,  F h c c l e s f i e l d ,  Cheshire .  

Following s u p e r f i c i a l  mechanical a l t e r a t i o n  of r a t  s k i n ,  the  water  permeabi l i ty  
b a r r i e r  undergoes a bi-phasic regenera t ion :  an i n i t i a l  rap id  decrease  i n  
permeabi l i ty  ( respons ib le  f o r  the major propor t ion  of b a r r i e r  regenera t ion)  i s  
followed by a more gradual  r e t u r n  t o  normal (Scot t  and Dugard 1981a). S p r u i t  
(1969) repor ted  a slower but  otherwise s i m i l a r  bi-phasic  regenera t ion  i n  human 
s k i n .  We proposed (Scot t  and Dugard 1981b) t h a t  a l t e r e d  r a t  s k i n  could form a 
"model" f o r  s tudying  f a c t o r s  governing absorp t ion  through p h y s i c a l l y  modified 
s k i n .  I n  vivo measurements of [3H]mannitol absorp t ion  have been made t o  extend 
t h e  assessment of the  p r o p e r t i e s  of the  "model". 

The model design s e l e c t e d  was r a t  s k i n  a l t e r e d  by 15 a p p l i c a t i o n s  of adhesive 
tape  and allowed t o  recover  f o r  Oand24 hours  ( f i r s t  phase of water  b a r r i e r  
regenera t ion)  and 96 hours (second phase) b e f o r e  a p p l i c a t i o n  of t es t  m a t e r i a l .  
I n i t i a l l y ,  the  p a t t e r n  of excre t ion  of t r i t i u m  was c h a r a c t e r i s e d  by u r i n e  
a n a l y s i s  a f t e r  i . v .  dosing of [3H]mannitol. 
aqueous s o l u t i o n  of [3H]mannitol was a p p l i e d  under occ lus ion  t o  t h e  s k i n  and 
hourly u r i n e  samples c o l l e c t e d  f o r  24 hours .  Adequate u r i n e  product ion w a s  
ensured by water-loading t h e  r a t s  by o r a l  dosing of 10% glucose i n  0.92 s a l i n e .  
Rats were allowed food and 10% glucose-sal ine ad l i b i t u m  and were housed i n  
r e s t r a i n i n g  cages which separa ted  u r i n e  and faeces .  

The r e s u l t s  are presented i n  the  Table .  
fol lowing i . v .  a d m i n i s t r a t i o n  of [3H]mannitol, u r i n e  a n a l y s i s  i s  s u i t a b l e  f o r  
a s s e s s i n g  rates of absorp t ion  through s k i n .  [ 3H]mannitol was slowly absorbed 
through normal s k i n  and s k i n  damage caused a l a r g e  i n c r e a s e  i n  absorp t ion  r a t e .  
I n  c o n t r a s t  t o  t h e  epidermal b a r r i e r  t o  water  loss ,  no regenera t ion  of a b a r r i e r  
t o  [3H]mannitol had occurred by 24 hours  a f t e r  damage but  by 96 hours  a reduct ion  
i n  permeabi l i ty  was apparent .  

The 'hodel"  has been used t o  q u a n t i f y  t h e  absorp t ion  through a l t e r e d  s k i n  of a 
range of molecules with d i f f e r e n t  physico-chemical c h a r a c t e r i s t i c s .  
t h e  more slowly a molecule p e n e t r a t e s  normal s k i n  t h e  g r e a t e r  is  t h e  f a c t o r  of 
i n c r e a s e  through abnormal sk in .  The r a t  s k i n  model w i l l  be  used t o  a id  
t o x i c o l o g i c a l  assessments  of the  hazard of chemicals contac t ing  abnormal s k i n  and 
t o  q u a n t i f y  t h e  maximum p o s s i b l e  absorp t ion  of t o p i c a l  drugs appl ied  t o  d iseased  
s k i n .  

I n  s k i n  absorp t ion  measurements an 

Because t r i t i u m  i s  r a p i d l y  excreted 

General ly ,  

Tr i t ium accumulation i n  u r i n e  fol lowing [ 3H]mannitol dosing 

Accumulated appl ied  dose ( X )  i n  Factor  of i n c r e a s e  above Skin type 
u r i n e  a t  (time a f t e r  dosing) normal s k i n  

3(h) 6 (h) 24 (h) 

i v  75 76 80 
Normal 0.07 0.14 0.42 
0 h recovery 34 44 52 
24 h recovery 31 40 50 
96 h recovery 0.36 0.79 1.8 
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