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DETERMINATION OF CIRAZOLINE HC1-SODIUM DODECYL SULPHATE SOLUBILITY 
PRODUCTS BY AUTOMATED CONDUCTIOMETRIC TITRATION 

C. B. Jones ,  D. J. G. Davies,  B. J. Meakin, Pha rmaceu t i c s  Group, School of 
Pharmacy and Pharmacology, University of Bath, Bath BA2 7AY. 

Automated c o n d u c t i o m e t r i c  t i t r a t i o n s  have  been used  t o  s tudy  i n t e r a c t i o n s  
between l a r g e  oppos i te ly  charged organic  ions ;  r e s u l t a n t  complexes were termed 
c o a c e r v a t e s  and  t h e i r  s o l u b i l i t y  p r o d u c t s  (K,) d e t e r m i n e d  from i n f l e x i o n s  i n  
conductivity curves concomitant w i t h  phase separation, (Mukhayer e t  al ,  1975; 
Toml inson  e t  a l ,  1979). I n  t h i s  s t u d y  t e m p e r a t u r e  (T) and f l o w  rate  e f f e c t s  on  
the  i n t e r a c t i o n  between c i r azo l ine  H C l  and sodium dodecyl sulphate (SDDS) were 
inves t iga t ed  by a u t o - t i t r a t i n g  SDDS (0.01M) i n t o  50.0 m l s  of stirred c i r a z o l i n e  
H C 1  so lu t ion ,  (lxlO-3M), using a syringe pump (Sage Instruments). Conductivity 
was measured us ing  a d i p  cell (Mullard E7591B) and conductivity bridge (Wayne- 
Kerr B642) coupled t o  a chart recorder  (Servogor). A t  3OoC and flow rate of 
170 w min-l t he  conductivity-concentration p r o f i l e  resembles 1 iterature examples 
( f i g  1A) and  t h e  i n s o l u b l e  phase i s  a l i q u i d  coace rva te .  A t  s l o w e r  fkow rates,  
e.& 20)L l  min-l ( f i g  l B ) ,  abnormal decrease i n  conductivity occurs associated 
w i t h  p rec ip i t a t ion  of c r y s t a l l i n e  complex. S t a t i c  equilibrium s tud ie s  have shown 
t h a t  t h e  t rue  equi l ibr ium s o l u b i l i t y  product is given by ex t r apo la t ion  of t h e  
second l i n e a r  cu rve  t o  t h e  f i r s t ,  ( s o l i d  K,, f i g  1B) and  t h a t  t h e  l i q u i d  
coacervate form is metastable,  c r y t a l l i s i n g  w i t h  t i m e .  
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Fig 1. Conductivity-SDDS volume plots 
taken from titration curves at flow 
rates of A) 1 7 0 ~ 1  min-' and B) 20P1 min-.' 

I/T x 1 ~ 3  

Fig 2. Van't Hoff Plot for K, 
against l/T for cirazoline HC1- 
sDDS systems. 

Ks- tempera ture  data  obeyed t h e  Van't Hoff 
s o l i d  li quid e q u a t i o n  f o r  both t y p e s  of complex sys t em 

AHo(kJ/mol) -63 -28 ( f i g  2). Above 37.5OC o n l y  l i q u i d  phase  
AsO(J/CIO~/K) -74 +34 sepa ra t ion  occurred whereas  below t h i s  v a l u e  
AGgo(kJ/mol) -40 -39 e i t h e r  s p e c i e s  cou ld  be fo rmed  depend ing  on 

, f l o w  r a t e ;  i t  i s  p r o p o s e d  t h a t  t h i s  
Table 1. Thermodynamic t e m p e r a t u r e  i s  t h e  m e l t i n g  p o i n t  of t h e  

parameters for formation. h y d r a t e d  complex .  T h e  t h e r m o d y n a m i c  
parameters i n  table 1 are cons i s t en t  wi th  t h i s  
hypo thes i s .  

These results show t h a t  although automated conductiometric t i t r a t i o n  is a r a p i d  
method f o r  d e t e r m i n i n g  i o n - p a i r  s o l u b i l i t y  p roduc t s ,  i t  shou ld  be v a l i d a t e d  
aga ins t  equ i l ib ra t ed  systems t o  d i f f e r e n t i a t e  between poss ib le  metas tab le  and 
equi l ibr ium s o l u b i l i t y  products  
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