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CORNEUM: E F F E C T  OF AZONE 
M. Goodman, B.W. Barry, Pos tg radua te  School of Studies  in Pharmacy,  
University of Bradford, Bradford,  West Yorkshire, B D 7  IDP, U.K. 

Acce le ran t s  increase t h e  permeabi l i ty  of human skin although w e  know l i t t l e  about  their  
mechanisms of action. W e  a r e  using DSC to examine  t h e  t h e r m a l  behaviour of human 
s t r a t u m  corneum (S.C.) as modified by accelerants .  
S.C. samples,  prepared by h e a t  s epa ra t ion  f rom abdominal, cadave r  skin, w e r e  dried and then  
hydrated to various levels. By scanning a hydrated S.C. s ample  (approx 6mg) between 0-140°C 
at  10°C min-1, a 4-peak the rmogram w a s  obtained (Fig I - hydration 25% w/w; see also 
Van Duzee, 1975). Transit ions general ly  occur  at around 39, 72, 8 6  and 105°C at this  
hydrat ion level. (Hermetical ly  sea l ed  pans prevented in t e r f e rence  f r o m  w a t e r  at 100°C.) The 
f i r s t  2 peaks are reversible  and  w e  a t t r i b u t e  them to lipid melting; ex t r ac t ion  of s t r a t u m  
corneum by chloroform/methanol  2:1 v/v removes t h e  f i r s t  t h r e e  peaks. The  86°C peak is 
i r revers ible  if t h e  sample is  hea t ed  to 140°C but  at l ea s t  par t ly  reversible  if hea t ed  only to 
95°C. By x-ray diffract ion,  Baden et a1 (1973) identified a n  a to B conformational  change in 
human S.C. f ibrous protein at 85°C; t h i s  peak may  b e  a lipid/protein composite.  The  105°C 
peak is i r reversible  and is  a t t r i b u t a b l e  to protein denaturation. 
The  the rmogram obtained depends on S.C. hydration level. Dry samples  exhibi t  only 1 or  2 
peaks; 4 peaks normally occur  f rom 10% hydration upwards. A s  hydrat ion increases,  peaks 
sharpen and transit ion t e m p e r a t u r e s  fall. Table  I i l lustrates  t h i s  (Sample A); a lso shown is a 
measu re  of t h e  reproducibil i ty of t h e  method. The averaged t ransi t ion t empera tu res  i S.D. 
of 7 samples  f rom t h e  s a m e  S.C. preparat ion a r e  shown (Sample B). 

Table  1. Transit ion t e m p e r a t u r e s  on human S.C. a t  d i f f e ren t  hydration levels. 

Sample  and % Hydration 
-_--______----I I_ _I__I___ __ _-----_----I---__--_---- - - ~  

Approximate Transit ion Tempera tu re  --- - - ------ - ---- - - -------- 
(w/w) 40 75 85 100 

Sample A Dry - 77 88 - 
S a m p l e A  20% 40 73 83 112 
Sample  A 70% 39 70 82 95 

- - - - . - - - - -- . __ - -_I __ - __ - __ - - - - -- - - _ _  - -_ - I - - - - - --_ - - - - - - - - - -- -_ 

Sample B 50% 37*2 7 0 i 1  81i1 95 i2  

W e  t r e a t e d  a 20% hydrated S.C. s ample  with 3% Azone and 0.1% Tween 20 in normal saline,  
blot ted off excess  reagent  and hermetical ly  sealed t h e  sample.  A f t e r  24h, t h e  sample was 
scanned (Fig 2). The f i r s t  t h r e e  peaks disappeared leaving a single peak at '39 "C; w e  a t t r i b u t e  
th i s  peak to protein denaturat ion as i t  is  not  reversible. Thus, Azone radically in t e r f e red  
with t h e  S.C. lipids, appearing to fluidise them. The  vehicle has  l i t t l e  affect on t h e  normal 4- 
peak system. Fig 2 is  essentially s imilar  to t h a t  given by a delipidised S.C. sample.  
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