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ENHANCED FLURBIPROFEN PERMEATION THROUGH HUMAN SKIN: USE OF 
N-METHYL-2-PYRROLIDONE ( N P ) ,  2-PYRROLIDONE ( 2 P )  AND 
DIMETHYLISOSORBIDE (DS) 
S .  A. Akhter ,  B.W. Barry,  Pos tg radua te  School of Studies  in Pharmacy,  
University of Bradford,  Bradford,  West Yorkshire, BD7 IDP,  U.K. 
NP enhances permeat ion of flurbiprofen (Akhter h Barry, 1985). H e r e  w e  examine f u r t h e r  
t h e  acce le ran t  ac t iv i ty  of NP, 2P  and DS. 
We simulated in vivo condi t ions using diffusion cel ls  with donor c h a m b e r s  open to control led 
conditions (22 * 1OC; 60 * 5% RH), while r ecep to r s  contained physiolo ical  buffer (37 * 
fi lm (4.8 m g  cm-2) by solvent  evaporat ion ( ace tone  solution, 50 pl) o n t o  de rma tomed  skin in  4 
diffusion cells. The  cumula t ive  penetrat ion was monitored fo r  70h, represent ing absorption 
f rom a c e t o n e  and then  a drug film. NP (100 pl) was  added to t w o  cells and 2P to t h e  
remainder;  permeat ion was monitored fo r  50h. Then 2P  was  added to t h e  f i r s t  two  cel ls  and 
NP to t h e  second two; absorption was monitored up to 160h. In t h e  second s tudy flurbiprofen 
(0.4 mg  cm-2; 1.8 pCi cm-2) was  deposited as a fi lm and monitored f o r  30h; DS (100 pl) w a s  
added and absorption s tudied to  180h. This expe r imen t  was  r epea ted  using NP instead of DS. 
Fig. I i l lustrates  typical  r a t e  and cumulat ive penetrat ion profiles of flurbiprofen f rom a film 
and t h e  effect of 2P  and NP. T h e  init ial  a c e t o n e  peak due  is  s imilar  to t h a t  produced by 2P, 
but  both a r e  small  compared  to t h e  NP peak. Table  1 summar i se s  overal l  effects, using t h e  
a c e t o n e  peaks as a control.  Resu l t s  indicate  t h a t  2P  and DS are not  marked penetrat ion 
enhance r s  of f lu rbbro fen .  However,  N P  does dramatical ly  inc rease  t h e  flux. T,,, ( t he  t i m e  

0.5OC). In t h e  f i r s t  s tudy  radiolabel led flurbiprofen (approx I pCi  cm-  4 ) was  deposited as a 
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of maximum flux) i's shor t  fo r  a c e t o n e  and NP 
but  long for  DS, although t h e  solubili t ies a r e  
similar. This is  because ' ace tone  and NP 
evapora t e  or pass through t h e  skin quickly (2 
min fo r  acetone;  2-4h fo r  NP) but  DS remains 
on t h e  su r face  longer, providing a depo t  f rom 
which drug parti t ioning into skin is 
unfavourable until  t h e  DS eventual ly  
permeates .  This observat ion suggests  t h a t  to 
e x e r t  a n  acce le ran t  e f f e c t  N P  a l t e r s  t h e  skin 
s t r u c t u r e  as it passes through - DS does not 
appea r  to do  so. Hence  DS may be  used as a 
vehicle when a n  a c c e l e r a n t  effect is 
unwanted, e.g. as 'a con t ro l  when evaluat ing 5 enhancers.  U 
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Table 1 Flurbiprofen penetrat ion;  d a t a  
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Fig. 1. Typical cumula t ive  (+) and r a t e  (0) 
profiles fo r  flurbiprofen. 
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