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SOME E F F E C T S  OF A N O N - I O N I C  SURFACTANT ON T O P I C A L  A V A I L A B I L I T Y  

P.Ashton and J.Hadgraft, U.W.I.S.T., PO Box 13, Cardiff  and 
J.Stevens,  Fisons Pharmaceuticals p l c ,  Loughborough. 

The e f f e c t  of t h e  nonionic su r fac t an t  B r i j  36T on t h e  r e l ease  of two e s t e r s  of 
n i c o t i n i c  a c i d  (methyl and hexyl) from aqueous carbopol g e l s  was s tudied  in-  
v i t r o  using t h e  apparatus described by Bi l lups  and P a t e l  (1970). The two 
n ico t ina t e s  used each cause vasod i l a t a t ion  when appl ied  t o  t h e  sk in  and t h e  time 
of onset of erythema (E t )  determined by laser doppler velocimetry (LDV) i s  
ind ica t ive  of t h e  speed with which they penet ra te  t h e  sk in .  
1% carbopol g e l s  were prepared containing 0.5% methyl n i co t ina t e  (MN) and up t o  
1.5% B r i j  36T and it was found t h a t  ne i the r  t h e  in -v i t ro  r e l ease  r a t e  nor t h e  
thermodynamic a c t i v i t y ,  measured by head space ana lys i s ,  w e r e  a f f ec t ed  by 
su r fac t an t  concentration. S imi la r ly  r e l ease  from g e l s  containing 0.25% hexyl 
n i co t ina t e  (HN) was unaffected by up t o  0.9% B r i j  36T. A t  t h i s  su r f ac t an t  
concentration however, t h e  highly inso luble  HN w a s  j u s t  f u l l y  so lub i l i s ed  and 
increas ing  t h e  su r fac t an t  concentration beyond t h i s  caused a reduction i n  thermo- 
dynamic a c t i v i t y  with a consequent decrease i n  r e l ease  r a t e  ( f igu re  1). MN i s  
r ead i ly  so lub le  i n  water and does no t  p a r t i t i o n  i n t o  mice l les  t o  a s i g n i f i c a n t  
ex ten t  t hus  i t s  thermodynamic a c t i v i t y  and in-v i t ro  r e l e a s e  are not influenced by 
su r fac t an t  concentration. 
Et values obtained with MN conta in ing  g e l s  decreased a s  t h e  B r i j  36T concentration 
w a s  increased while those  obtained from HN containing g e l s  were independent of 
su r f ac t an t  concentration. DSC ana lys i s  of stratum corneum obtained a t  autopsy 
showed t h a t  t h e  t h r e e  l i p i d  t r a n s i t i o n s  occurring i n  unt rea ted  sk in  were absent 
i n  sk in  t h a t  had been p re t r ea t ed  with a 1.5% so lu t ion  of B r i j  36T. 
The r e s u l t s  obtained here ind ica t e  t h a t  B r i j  36T i n t e r a c t s  with the  sk in ,  
des t ruc tur ing  l i p i d s  and causing an increase  i n  its permeabili ty.  This enables 
MN t o  pene t ra te  more r ead i ly  although when HN g e l s  are used t h i s  e f f e c t  i s  masked 
by a reduction i n  the  thermodynamic a c t i v i t y  of HN, due t o  i t s  p a r t i t i o n i n g  i n t o  
su r fac t an t  micelles.  
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