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I N - V I T R O  METHODOLOGY FOR INVESTIGATING QUANTITATIVE RELATIONSHIPS 
BETWEEN SKIN PERMEATION A N D  COMPOUND STRUCTURE 
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Division, Alderley Park, Macclesfield, Cheshire SKlO 4TG, UK 

In v i t r o  methods using both human and animal skin a re  becoming more widely used 
f o r  attempting t o  predict  t h e  1 i kely percutaneous absorption of drugs and 
indus t r ia l  chemicals to.which man . i s  exposed (Michaels e t  a l ,  1975; Bronaugh e t  
a1 , 1984). However, wide var ia t ions  i n  methodology between workers a n d  l a rge  
in te rsubjec t  d i f fe rences  in permeabil i t y  1 imit t he  value of current d a t a  f o r  
quan t i t a t ive  re la t ionships  between permeation and s t r u c t u r e  t o  be es tab l i shed .  

Our s t r a t egy  has been t o  s tandard ise  t h e  methodology by appl ing compounds in 
suspension a t  t en  times t h e i r  s o l u b i l i t y  in l i  h t  l i qu id  parafAn B.P. ( L L P ) ,  an 
i n e r t  non-penetrating vehicle. This approac! n o t  only maintains the  stratum 
corneum under r e l a t ive ly  normal conditions throughout an ex eriment b u t  a l so  
enables a tru s teady-s ta te  penetra ion r a t e  t o  be defined. T ree radiolabelled 

were each studied on eleven d i f f e r e n t  donor skins.  
compounds, [f4C]caffeine ( C )  , [ l k  Cltestosterone ( T )  and [ Hloestradiol ( 0 )  

Equilibrated sus ensions of C ,  T and 0 in LLP a t  
concentrations o P  
were appl ied ( l O ' ~ & n % r ~ )  t o  human abdomi n a y  
epidermal membranes he1 d in horizontal open-top 
d i f fus ion  c e l l s  with hosphate buffered sa l ine  ( H 
7.4) containing 6% (wfv)  PEG-20 .ole11 ether as tRe 
receptor medium. Cells were maintained . i n  a water 
bath a t  37°C f o r  f i v e  days during which time samples 
were removed from the  receptor compartment a t  
regular i n t e rva l s  and assayed f o r  rad ioac t iv i t f .  For 
each ce l l  a permeability constant ( K p ,  cm h- ) was 
calculated from the  relevant sa tura ted  so lu t ion  
concentration (ug cm-3) a d the s teady-s ta te  
absorption r a t e  ( u g  cm-2 h - f )  determined from t h e  
l i n e a r  portion of the absorption p ro f i l e  by 
regression ana lys i s .  

f o r  C ranged between 0.9 and 7.1 (cm h - 1  x 
; an e ight fo ld  d i f fe rence  between the  highest 
owest. 

and 0 ;  t enfo ld  and nineteenfold respectively.  
However, 1 inear regression ana lys i s  revcaled t h a t  an 
intersample r e l a t ionsh ip  existed. between Kp's f o r  C ,  
T and 0 with cor re la t ion  coe f f i c i en t s  ( r )  of 0.93. 
Normalisation of t he  Kp data on each sample t o  t h a t  
of t he  mean value f o r  C ,  t he  most rapid penetrant,  
resulted in  a s i an i f i can t  imwovement in t h e  

d 5 mg cm-3 respective1 

Even grea te r  d i f fe rences  were seen fo r  T 

X 

2 x T 

coe f f i c i en t s  of var i ince  f o r  T fr'om 60.9% t o  17.4%, 0 

and f o r  0 from 82.3% t o  31.7%. The range of Kp 
values was reduced t o  a f ac to r  of 1.7 f o r  T and 2.6 ( N )  = NORMALISED DATA 
f o r  0. The Figure depic t s  t he  Kp's (Mean f S.D.) f o r  
or ig ina l  and normalised da ta .  

Therefore, by using the  above method and, f o r  each donor skin in a study 
includin a standard penetrant e i t h e r  in admixture with t h e  t e s t  compounds o r  
se arateyy, intersampl e var ia t ions  i n  percutaneous absorption can be reduced t o  
a fevel where s tud ie s  can be d i r e c t l y  compared. Furthermore, t h i s  method .may 
permit real i s t i c  red ic t ions  of human percutaneous absorption from in v i t r o  
s tud ies  with animaf skin. 
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