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LONG TERM HYDRATION EFFECTS ON PERMEABILITY OF HAIRLESS MOUSE 
SKIN 
J.R. Bond and B.W. Barry,  Pos tg radua te  School of Studies in Pharmacy,  
University of Bradford, Bradford,  West Yorkshire, BD7 IDP, U.K. 
As a model for  human skin, hair less  mouse skin has  been much used ove r  t h e  past  10 years,  
due in p a r t  to r e s t r i c t ed  availabil i ty of human skin. Several  workers  (Durrheim et a1 1980, 
Stoughton 1975) have demons t r a t ed  s imilar i t ies  in permeabi l i t ies  of t h e  t w o  skin types, f o r  
various compounds. More recent ly ,  i n t e re s t  in long-term (7 days o r  more)  percutaneous drug 
delivery sys t ems  has  developed. 
This s tudy aimed to cha rac t e r i s e  t h e  effects of prolonged hydration upon t h e  permeabi l i ty  of 
hairless mouse skin, as would b e  induced by such devices. Freshly excised, full-thickness 
hairless mouse skin was mounted in to  t h e  diffusion cel ls  of a n  a u t o m a t e d  diffusion appa ra tus  
(Akhter et a1 1984). The  s t e a d y  state permeabi l i ty  of t h e  skin to t h e  model compounds wa te r  
(polar) and hexanol (nonpolar) at 31 * l0C was  then  measured, constant ly  ove r  t h e  f i r s t  48h of 
hydration and then  by a daily diffusion run on days 3 to  10. By uti l ising a dual label 
technique, t h e  penetrat ion of 3H w a t e r  and 14C hexanol could b e  monitored simultaneously. 
Figure I shows t h a t  over  t h e  first 2 days  of hydration, permeabi l i ty  changes  l i t t le.  Between 2 
and 4 days, larger  increases  occur ,  m o r e  pronounced for  w a t e r  t han  fo r  hexanol. From 4 days 
onwards, a d r a m a t i c  i nc rease  in permeabi l i ty  is  s een  fo r  both permeants .  
These marked increases  a r e  too g r e a t  to b e  due  just  to hydration of t h e  s t r a t u m  corneum. I t  
was  thought  t h a t  t h e  s t r a t u m  co rneum barr ier  was actual ly  disrupted and removed by 8 days 
of hydration. T o  test th i s  concep t ,  permeabi l i t ies  were  measured a f t e r  e i the r  t a p e  stripping 
30 t imes,  or  8 days of hydration. Tab le  1 shows t h a t  hydration for  8 days  does  in fact have a 
similar effect to mechanical  removal  of t h e  s t r a t u m  corneum. 
In conclusion, t he re fo re ,  w e  suggest  t h a t  hairless mouse skin may not  b e  t h e  model of cho ice  
for  t e s t ing  percutaneous absorption where  long-term hydration occurs. 
Fig. 1. Permeabi l i ty  coe f f i c i en t s  of hairless mouse skin to w a t e r  and  hexanol, a f t e r  
increasing t i m e  of hydration. - + 
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Table  1. Permeabi l i ty  coe f f i c i en t s  (x lo3 cmh- l )  of tape-stripped and 8-day hydrated hairless 
mouse skin to w a t e r  and hexanol. Figures  in parentheses  a r e  s t anda rd  e r r o r  of mean. 

Hydrated skin (n=6) 
Stripped skin (n=5) 

Water  Hexanol 

124 (24) 48.6 (9.3) 
111 (14) 35.4 (2.1) 
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