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THE SURFACE AND MEMBRANE A C T I V I T Y  OF TRIFLUOPERAZINE DIHYDROCHLORIDE 

M.W.S. Reid and A.J. B a i l l i e ,  Department o f  Pharmacy, Un ivers i ty  o f  
Strathclyde, Glasgow G 1 ,  1 X W .  

The surface a c t i v i t y  o f  phenothiazines (Florence, 1968) confers on t h i s  group o f  
drugs the a b i l i t y  t o  i n t e r a c t  w i t h  biomembranes.Trif l u o p e r a z i n e  d i H C l  
(TFP,donated by SKF) i s  one o f  the most ac t i ve  phenothiazines and i n  t h i s  study 
we have examined i t s  e f fec t  on membrane systems above and below i t s  apparent 
c r i t i c a l  m ice l l e  concentrat ion (CMC). 

A l l  drug so lu t ions  and phospholipid dispersions were prepared i n  pH 7.2 0.05M 
tr is-HC1 bu f fe r ,  i o n i c  s t rength  .044. Surface tension measurements on TFP 
so lu t ions  by the method o f  Wilhelmy, using an anodised aluminium p l a t e  t o  al low 
wet t ing  by the ca t i on i c  drug so lu t ion ,  y ie ldedavs .  l o g  C p l o t s  e x h i b i t i n g  a break 
around 0.49 1-l(8.33 x lo-4M) i n d i c a t i v e  o f  m ice l l a r  aggregation. This CMC value 
was supported by the r e s u l t s  o f  conductance measurements a t  2 2 O  i n  a P t  c e l l ,  c e l l  
constant 1.34cm-1, (Wayne-Kerr Universal  Bridge 8224). 
compared t o  the value obtained by Attwood and Natar jan (1981) which may r e f l e c t  
the CMC-pH-dependence o f  TFP which has t w o  i o n i s a t i o n  centres on the  piperazine 
moiety. Obvious i n t e r f a c i a l  a c t i v i t y  was exh ib i ted  by TFP a t  concentrat ions 
w e l l  below the CMC i n  model membrane systems. 
o f  d imyr i s toy l  l e c i t h i n  (DMPC) monolayers spread on TFP so lu t i on  subphase show 
t h a t  TFP penetrat ion o f  the monolayer occurs a t  h igh  areas/DMPC molecule a t  
subphase concentrat ions as low as 10m5M TFP. 
however, TFP i s  ejected so t h a t  the area per DMPC molecule o f  the condensed 
monolayer on TFP b u f f e r  so lu t i on  subphase i s  essen t ia l l y  the same as on b u f f e r  
subphase. 
5% W/v dispersions shows t h a t  a t  concentrat ions as low as 5x1 O-’H, TPF added t o  the 
ex terna l  aqueous phase appeared t o  penetrate the phospholipid b i l aye rs  and 
decreased the  enthalpy changes ( A  Ht) associated w i t h  the g e l - l i q u i d  t r a n s i t i o n  
observed a t  23O (Tc). The area under the endothermic peak decreased w i t h  
inc reas ing  TFP concentrat ion, although no s i g n i f i c a n t  change i n  Tc was detected. 

Above the CMC o f  TFP the DMPC t r a n s i t i o n  endotherm was completely abol ished as 
long as the DMPC concentrat ion was less  than i t s  maximum add i t i ve  concentrat ion 
f o r  the system. 
s o l u b i l i s a t i o n  and thus l oss  o f  the ordered phosphol ip id b i l a y e r  s t ruc tu re .  
monolayers were also a t  l e a s t  p a r t i a l l y  so lub i l i sed  a t  supra-CMC TFP subphase 
concentrat ions shown by low surface pressures for smal l  areas per DMPC molecule. 
Microscopic observation o f  cu l tu red  c e l l s  exposed t o  s i m i l a r  concentrat ions o f  
TFP reveals gross damage t o  the c e l l  membrane with c e l l  rupture and cytoplasmic 
release. 

M ice l l e  formation then i s  no t  a p re requ is i t e  f o r  the membrane a c t i v i t y  o f  TFP 
b u t  above the CMC i t s  ac t ion  on membrane models changes q u a l i t a t i v e l y  and 
promotes gross disorder i n  phospholipid s t ruc tu res .  
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The CMC here i s  l o w  

Surface pressures (Lauda balance) 

As the monolayer i s  compressed 

S im i la r l y  d i f f e r e n t i a l  thermal ana lys is  (DTA) o f  hand shaken DMPC 

This l o s s  o f  the t r a n s i t i o n  endotherm presumably i nd i ca tes  
DMPC 
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