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Dif fus ion  ac ros s  t h e  ke ra t i n i zed  s t ra tum corneum ( t h e  outermost l aye r  of t he  
epidermis)  i s  gene ra l l y  accepted a s  t he  r a t e  l i m i t i n g  s t e p  dur ing  percutaneous 
absorption.  When the  s t ra tum corneum i s  absent  o r  abnormal, t he  s k i n  has been 
shown t o  be more permeable t o  water  (by measurement, S p r u i t  1969) and t o  o the r  
molecules (by observa t ion  of increased  b i o l o g i c a l  responses,  Davies e t  a 1  1979 
and Hallam 1978). Such increased permeabi l i ty  i s  s i g n i f i c a n t  f o r  t ox i co log i ca l  
assessment and development of t o p i c a l  therapy. A wel l -charac ter i sed  model of 
abnormal s k i n  has been developed t o  study t he  perweabi l i ty  of abnormal sk in  t o  
d i f f e r e n t  c l a s s e s  of chemicals. The water permeabi l i ty  of r a t  s k i n  has  been 
measured i n  v ivo  inmediately fol lowing mechanical a l t e r a t i o n  of t he  epidermis 
and during regenera t ion  of a  d i f f u s i o n  b a r r i e r .  In  t he se  experiments 7-week o ld  
r a t s  of Alderley Park (Wistar der ived)  s t r a i n  were anaes the t i s ed  and four  
s tandard methods were used t o  induce an abnormal epidermis;  blunt-edge s c a l p e l  
b lade  ab ra s ion  (SBA), medium grade sandpaper abras ion  (SPA), adhesive-tape 
s t r i p p i n g  (TS) and suc t i on  b l i s t e r - t o p  removal (SBTR). The permeabi l i ty  was 
assessed by i n  v ivo  measurements of t ransepidermal water l o s s  (TEWL) us ing  a 
'Vent i la ted  Chamber' technique: dry n i t rogen  was passed through a cup l i g h t l y  
he ld  on t he  s k i n  and t he  water  content  of the  e f f l u e n t  gas was monitored by a 
Shaw moisturemeter. 

The mean TEWL of normal r a t  s k i n  was 0.51 mg cm-2hr-1 (SEM 0.04, n = 25) s i m i l a r  
t o  t h a t  through human s k i n  ( c .  0.4 mg ~ m - ~ h r - l ;  S p r u i t  1969, Dugard unpublished 
r e s u l t s ) .  Each procedure gave a reproducib le  i n i t i a l  i nc r ea se  i n  water permea- 
b i l i t y  and p a t t e r n  of b a r r i e r  regenera t ion .  The magnitude of the  i n i t i a l  
increase  i n  permeabil i ty was i n  t he  order  SBTR (cor rec ted  f o r  a r ea  of l e s ion )  > 
TS > SPA > SBA. A subsequent r ap id  decrease  i n  permeabi l i ty ,  respons ib le  f o r  
the  major po r t i on  of b a r r i e r  regenera t ion ,  was followed by a more gradual  r e t u r n  
t o  a  'normal' r a t e  of water  l o s s .  When l o g  ( increased  TEWL) va lues  were p lo t t ed  
aga in s t  time the  b a r r i e r  regenera t ion  appeared bi-phasic and a half- t ime was 
ca l cu l a t ed  (Table) f o r  t he  i n i t i a l  phase of the  b a r r i e r  formation. When human 
s k i n  was a l t e r e d  by TS (Sp ru i t  1969) a  s i m i l a r  bi-phasic regenera t ion  of the  
permeabil i ty p rope r t i e s  a l s o  occurred (Fig) but  t he  r a t e  of change i n  permeabil i ty 
i e  regenera t ion  of t he  b a r r i e r  p rope r t i e s  was slower than observed i n  the  r a t  
(Table) .  This  r a t  model w i i l  be used t o  a s se s s  t he  f a c t o r s  governing absorp t ion  
through mechanically a l t e r e d  sk in .  It may be pos s ib l e  t o  l i n k  t he  permeabi l i ty  
of d isease-af fec ted  human s k i n  and the  animal model by non-invasive water  l o s s  
measurements. - 
TABLE Treatment t 4 (hr )  

SBTR 21 .O * TEWL -TEWL 
TS 18.7 t r e a t e d  norma 1 
SPA 10.3 
SBA 9.7 -- Human 

W -- 
Human TS c .  40 -- - - 
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