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Phenothiazine formulations may degrade by a e r i a l  ox ida t ion  t o  t h e  corresponding 
sulphoxide,  observed as a shoulder near 345nm i n  t h e  UV-spectrum (Davidson, 1978). 
The sulphoxide may be assayed by d i f f e rence  spectrophotometry us ing  as re ference  
a n  equimolar s o l u t i o n  of  t h e  pa ren t  phenothiazine generated by q u a n t i t a t i v e  
reduct ion  of  t he  sample (Davidson, 1978). An a l t e r n a t i v e  and s impler  approach is  
t o  transform the  UV-spectrum t o  i ts  second de r iva t ive ,  d2A/dX2, ( F e l l ,  19781, 
when t h e  sulphoxide shoulder near  345m appears as a c h a r a c t e r i s t i c a l l y  sharp 
peak, while i n t e r f e rence  by the  parent  compound is almost e l imina ted .  The present  
work descr ibes  the  development and eva lua t ion  of  a rap id  second de r iva t ive  
spectrophotometric assay  f o r  chlorpromazine sulphoxide (CPSO) i n  f r e s h  and 
degraded formulations o f  chlorpromazine hydrochloride ( C P ) .  
I n  a series of  binary combinations of CPSO and CP,  t h e  CPSO l e v e l  was var ied  t o  
g ive  a c a l i b r a t i o n  graph which simulated oxida t ive  degradation o f  CP from0 t o  30%, 
t h e  t o t a l  molar concent ra t ion  being cons tan t  a t  0.563mM (corresponding t o  a 1 + 2 4  
d i l u t i o n  of CP syrup t o  g ive  200 pg CP ml- 1 ) . The second d e r i v a t i v e  spectrum 
generated by a Hi tachi  e l e c t r o n i c  module i n  s e r i e s  with a Perkin-Elmer Model 200 
W-v i s ib l e  spectrophotometer ( scan  speed 240m min- 1; s p e c t r a l  band-width 2nm) 
d i sp lays  a minimum near  3 4 0 m  whose amplitude (DL) measured t o  t h e  satel l i te  peak 
near  35onm v a r i e s  l i n e a r l y  wi th  CPSO concent ra t ion ,  t h e  small negative Y-intercept 
being equiva len t  t o  1.10 p g  CPSO ml-  1 . A t  CP degradation l e v e l s  corresponding t o  
5% (9.43 pg CPSO m l - 1 )  and 15% (28 .3  pg CPSO m l - I ) ,  t h e  95% confidence limits (n=6)  
were 2 0.56 pg ml-l and 5 0.26 p g  m l - 1  r espec t ive ly .  A t  a cons tan t  l e v e l  o f  
28.3 p g  CPSO m l  -I ,  D L  var ied  by * 2.40% of i ts  nominal value when t h e  CP content 
(170 pg m l - 1 )  changed by T 30%. This slight inverse  dependence o f  t he  CPSO ampli- 
tude  on CP content was compensated by employing a composite s tandard  of  CPSO with 
CP a t  declared formulation s t r e n  t h  t o  c a l c u l a t e  t h e  concent ra t ion  of  test  samples 
The recovery of  9.43 pg CPSO m l - 7  added t o  syrups 2 and 3 was 97.5% and 99.1% 
respec t ive ly ,  t he  r e l a t i v e  s tandard  devia t ion  (RSD) being 0.59% and 0.25% ( n = 5 ) .  

One f r e sh  ( 1 ) and two degraded samples ( 2  and 3 )  of  CP syrup (nominally 5 mg ml- ) 
s t o r e d  i n  l i g h t - r e s i s t a n t  b o t t l e s  and f r e sh  batches o f  two commercialCP i n j e c t j o n s  
i n  boxed ampoules (25 mg m l - 1 )  were assayed f o r  CPSO both by t h e  differencemethod 
( I )  and the  proposed method (111, the  percentage degradation being ca lcu la ted  
r e l a t i v e  t o  l a b e l  s t r e n g t h .  

Syrup 1 Syrup 2 Syrup 3 I n j e c t i o n  1 In j ec t ion  2 

I II I II I I1 I I1 I I1 

CPSO pg m l - 1  146 151 514 509 787 825 2550 2780 2100 2470 

% CP degradation 3.1 3.2 10.9 10.8 16.7 17.5 10.8 11.8 8.9 10.5 

% RSD ( n -  5) 10.4 1.03 2.83 1.32 1.29 0.97 10.9 5.36 16.0 5.96 

Good agreement between t h e  two methods was observed. 
contained the  an t iox idan t s  sodium s u l p h i t e  and sodium metabisu lphi te ,  wide i n t e r -  
v i a l  v a r i a t i o n  (as RSD) and r e l a t i v e l y  high CPSO l e v e l s  were found. 
and f l e x i b l e  assay  procedure has been used t o  monitor t he  ox ida t ive  s t a b i l i t y  of 
chlorpromazine prepara t ions  and, wi th  some modi f ica t ion ,  formulations of o ther  
phenothiazines i n  f i l l e d  and p a r t i a l l y  f i l l e d  conta iners  dur ing  s to rage .  

Davidson, A.G.  (1978) J .  Pharm. Pharmac. 30: 410-414 
F e l l ,  A.F. (1978) Proc. Analyt. Div. Chem. SOC. 15: 260-267 

Although both i n j e c t i o n s  

This rap id  


