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WATER VAPOUR S O R P T I O N  AND D E S O R P T I O N  I N  HUMAN STRATUM CORNEUM 
I N - V I T R O :  E F F E C T  O F  S O D I U M  C H L O R I D E  AND UREA 

B.B. Michniak-Mikolajczak and B.W. Barry, Pos tg radua te  School of Studies  in Pharmacy,  
University of Bradford, Bradford,  West Yorkshire, BD7 IDP, U.K. 

A previous s tudy (Swanbeck, 1972) of u rea  and sodium chlor ide containing dermatological  
products  suggested t h a t  t h e s e  salts inc rease  t h e  w a t e r  binding c a p a c i t y  of t h e  s t r a t u m  
co rneum (s.c.) in a synergis t ic  fashion. T o  invest igate  th i s  c la im w e  developed an  appa ra tus  
for monitoring sorpt ion and  desorpt ion of w a t e r  vapour by skin in vitro. Str ips  of dried human 
abdominal S.C. w e r e  suspended in a microbalance at 32 * 0.5"C. Air was  passed through 
w a t e r  or  Drier i te ,  t h e  s t r e a m s  w e r e  mixed at a cons t an t  f low r a t e  and hence  a range of 
r e l a t ive  humidities (R.H.) could be  obtained ( termed flow system). In addition, t hese  R.H.s 
could b e  a t t a ined  using salt solutions (s ta t ionary system). Water  vapour sorption and 
desorption profiles w e r e  recorded ove r  24 h and init ial  diffusion coe f f i c i en t s  Di  and o t h e r  
pa rame te r s  were  ca l cu la t ed  Scheuplein (1967). Selected d a t a  a r e  presented in Table  1. 

D. -& where  1 = S.C. thickness (pm) 
16 2 m = init ial  s lope (sorption or desorption) vs. t i m e  (mghr-4) 

Mm = maximum w a t e r  uptake/loss in 24 h (mg) Moo 

The  effect of t r ea t ing  t h e  skin fo r  12 h with 12% w/v sodium chloride,  12% w/v u rea  and a 
combinat ion of both was  also studied. 
The  profiles differed be tween  t h e  f low and s t a t iona ry  systems,  a fact not  reported previously. 
A t  24 h, t h e  w a t e r  u p t a k e  in t h e  f low sys t em had reached a maximurn, while in t h e  s t a t iona ry  
i t  was s t i l l  increasing and was  a l r eady  approximately four  t irnes higher. Init ial  absorption 
diffusion coeff ic ients  w e r e  s imilar  and independent of t h e  f inal  R.H. a t t a ined  and t h e  sys t em 
used. However,  desorption coe f f i c i en t s  were  much higher (p  = 0.05) in t h e  s ta t ionary system. 
All  skin t r e a t m e n t s  increased w a t e r  up take  (Table 2). 

Table 1. Water  sorpt ion and desorption d a t a  

Slope m 
(mg h r - t )  and 

R H  Value Init ial  Skin Moo correlat ion Di 
---I------- % we%!!f(ma)--LmR) - - - ---L- coeff ic ient  - - - - - - - - ( cm2hr - l )  - ---I-- - x - 

0-9 I 9.620 0.411 0.436 2.21 
FLOW (0.990) 
91-0 10.027 0.480 0.304 1.77 
FLOW (0.990) 
0-9 I 9.078 1.689 1.55 1.65 
STAT (0.999) 
91-0 10.532 1.617 2.47 10.3 
STAT (0.990) 
I- - - - - - - - - I _- - - - - - - - - - - - - - -- I - - I_ 

Tab le  2. 
Skin Sample I T r e a t m e n t  Re la t ive  Humidity % 

0-91 91-0 
Flow NaCl 1.3 1.2 

Urea  3.3 3.0 
NaCl+Urea 3.2 3.2 

Stat ionary NaCl 1.2 1.5 
Urea  1.4 1.6 
NaCI+Urea 2.2 2.3 

R a t i o  increases  in w a t e r  uptake/loss (24 h), t r ea t ed :  con t ro l  S.C. samples  
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