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T H E  P A R T I T I O N I N G  OF HYDROCORTISONE AND I T S  E S T E R S  I N T O  STRATUM 
CORNEUM I N - V I T R O - I N - V I V O  C O R R E L A T I O N S  

M.M. Saket, K.C. James & I.W. Kellaway, Welsh School of Pharmacyr UWIST, 
Cardiff , UK. 
The principal barr ier  function of the skin resides almost en t i re ly  in  the horny 
layer or stratum corneum which consists of alternating l ipophi l ic  (skin f a t  and 
dry kera t in)  and hydrophi l ic  (contents  of corneocytes) layers (Jacobir 1969). 
This work examines t h e  f i r s t  s t a g e  of percutaneous absorp t ionr  namely t h e  
p a r t i t i o n  cont ro l led  passage of drugs i n t o  t h e  outermost cel l  layer  of t h e  
stratum corneum. 
I n  v i t r o  p a r t i t i o n  c o e f f i c i e n t s  (Km) between human s t ra tum corneum and 0.9% 
sa l ine  were determined for  14C hydrocortisone (@ and its C21 a l k y l  esters - 
acetate ((22) , propionate  (C3) , v a l e r a t e  (C5) , hexanoate (C 1 and octanoate  
(c8). Km was ca l cu la t ed  from res idua l  a c t i v i t y  i n  t h e  sofvent  a f t e r  48 h r  
incubation. Free energ ies  of p a r t i t i o n i n g  were negat ive  and decreased 
rect i l inear ly  with increasing carbon number. Free energies were calculated from 

parameters indicated that for  the longer chain esters, the process was entropy 
controlled. 
In vivo studies a t  ambient temperature were undertaken of steroids applied in  
acetone t o  a 1 cm2 dor sa l  a r e a  of shaved mouse skin.  Ac t iv i ty  was monitored 
periodically by surface Geiger counting and p lo ts  constructed of the temporal 
change i n  log  % of t h e  i n i t i a l  a c t i v i t y  a t  t h e  app l i ca t ion  s i t e  (Fig. 1) SEM 
0.04. After  i n i t i a l  decay per iods  of 50-65 min, depending on t h e  s t e ro id ,  t h e  
a c t i v i t y  remained constant.  This  p la teau  value was taken as a measure of t h e  
drug remaining a t  the skin site a f t e r  parti t ioning in to  the outermost cell layer 
had occurredr a f a s t  process  compared with d i f f u s i o n  through t h e  s t ra tum 
corneum. 

CC; = -RT In  K & en t rop ie s  from TAS = A H  - A G. The r e l a t i v e  va lues  of t h e  t h r e e  

Fig 1. Fig 2. 
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.og % absorbed from the skin surface was plotted versus log Km (Fig. 2) t o  
the l inear  relationship: 

confirming t h e  value of i n  v i t r o  p a r t i t i o n i n g  d a t a  t o  t h e  reso lu t ion  of 
Log % absorbed = 0.064 log Km + 1.76 (n=6; r=0.963); 

the i n i t i a l  stages of the percutaneous transport process. 
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