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., BY REVERSED-PHASE H I G H  PRESSURE L I Q U I D  CHROMATOGRAPHY 
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The assay  o f  a t r o p i n e  and r e l a t e d  a l k a l o i d s  i s  s u s c e p t i b l e  t o  i n t e r f e r e n c e  from 
degradat ion products  and, i n  dosage forms, from t h e  formulat ion mat r ix .  
Chromatographic assays  f o r  t ropane  a l k a l o i d s  by t h i n - l a y e r  (Mair & Smith 1977) ,  
g a s - l i q u i d  (Liebisch e t  a 1  1973) o r  high p r e s s u r e  l i q u i d  chromatography (Brown 
and Sleeman 1978; Lund & Hansen 1978; K r e i l g h d  1978) have e i t h e r  lacked 
s e n s i t i v i t y  and s p e c i f i c i t y ,  o r  have not  been eva lua ted  f o r  q u a l i t y  c o n t r o l  of 
dosage forms. The p r e s e n t  work d e s c r i b e s  t h e  development, q u a n t i t a t i v e  
eva lua t ion  and a p p l i c a t i o n  of a r a p i d  s t a b i l i t y - i n d i c a t i n g  HPLC method f o r  both 
r o u t i n e  q u a l i t y  c o n t r o l  and s t a b i l i t y  s t u d i e s  of a t r o p i n e  s u l p h a t e  i n  dosage forms. 

The s e p a r a t i o n  i s  based on 5 pm ODs-Hypersil i n  a 100 x 5 ~JII column, t h e  e luent  
be ing  a c e t o n i t r i l e / a q u e o u s  tetrabutylammonium s u l p h a t e  (TBAS; 10 mM) and s o d i m  
a c e t a t e  (50 mM) a t  pH 5.50 (25:75 % v / v ) .  The phase c a p a c i t y  r a t i o  ( k ' )  f o r  
a t r o p i n e  s u l p h a t e  w a s  0.3, wel l - resolved from t h e  major degradants  t r o p i c  a c i d  
( 0 . 9 ) ,  a t r o p i c  a c i d  (1 .7 ) ,  apoat ropine  ( 2 . 7 )  and t h e  i n t e r n a l  s tandard  4-methyl- 
benzoic  a c i d  ( 4 . 4 ) ;  a t  a f low-ra te  of  1.0 m l  min-l t h e  a n a l y s i s  t i m e  was G min. 
The degradant  t r o p i n e  was n o t  d e t e c t e d  a t  t h e  UV-detector wavelength (254 nm). 
Benzalkonium c h l o r i d e  and phenylmercuric n i t r a t e  d i d  n o t  i n t e r f e r e .  

Each e l u e n t  parameter was opt imised i n  t u r n  f o r  a l l  f i v e  components. Progressive 
i n c r e a s e s  i n  a c e t o n i t r i l e  concent ra t ion  from 10 t o  30% l e d  t o  reduced k '  values  
and decreased  r e s o l u t i o n ;  a t  25% t h e  r e s o l u t i o n  was good and corresponded with 
maximum chromatographic e f f i c i e n c y  (N>40,000 p l a t e s  m - 1 ) .  
5.50. Increases  i n  concent ra t ion  of  c a t i o n i c  pa i r ing- ion  TBAS from 5 t o  2 0  mM 
gave l i n e a r  increments i n  k '  f o r  t h e  t h r e e  a c i d i c  components, whi le  increas ing  
t h e  a c e t a t e  anion concent ra t ion  €rom 25 t o  100 mM l e d  t o  d l i n e a r  r i s e  i n  k '  f o r  
both a t r o p i n e  and apoatropine.  T h i s  chromatographic behaviour  i n d i c a t e s  two ion- 
p a i r  reversed-phase p a r t i t i o n  mechanisms (Tomlinson e t  d l  1978) . 
Atropine s u l p h a t e  eye dcps  B.P. (1%) dnd a t r o p m e  s u l p h a t e  i n j e c t i o n  B.P .  
( 4 0 0  pg m l - I )  were assayed by HPLC a f t e r  incorpora t ion  o f  i n t e r n a l  s tandard  a t  
80 pg m 1 - l .  Peak height  r a t i o s  f o r  a t r o p i n e  s u l p h a t e  were l i n e a r  with concen- 
t r a t i o n  up t o  3.0 mg m l - l  and passed through t h e  o r i g i n .  A t  t h e  t e s t  d i l u t i o n  
l e v e l  t h e  95% confidence l i m i t s  The r e l a t i v e  
:;tdndard devia t ion  (RSD) f o r  a ba tch  of t h e  eye drops was 2 . 1 %  (n = 61 ,  recovery 
being 103.8% r e l a t i v e  t o  l a b e l  s t r e n g t h .  For i n j e c t i o n s  t h e  95% confidence 
l i m i t s  P re l iminary  
s t a b i l i t y  s t u d i e s  on a t r o p i n e  s u l p h a t e  (2.4 mg m l - 1 )  heated. a t  looo i n  0.2M NadH 
i n d i c a t e d  t h a t  a f t e r  4 minutes t h e  e x t e n t  of degradat ion (on d moldr basis) was 
GO%,  t h e  p r i n c i p a l  products  be ing  a t r o p i c  a c i d  (54%) and apoat ropine  ( 5 % ) .  
S i m i l a r  t rea tment  with 0.2M H2SO4 r e s u l t e d  i n  no d e t e c t a b l e  degrada t ion .  

T h i s  method has a l s o  been a p p l i e d  t o  t h e  assay  of  homatropine hydrobromide eye 
drops B.P. (1% and 2 0 ) .  Peak h e i g h t  r a t i o s  f o r  homatropine hydrobromide (k' = 0.2) 
were l i n e a r  w i t h  concent ra t ion  up t o  4 . 0  mg m l - 1 .  
t h e  t es t  d i l u t i o n  l e v e l  w e r e  2.50 5 0.05 mg m 1 - l  (n = 1 2 ) .  
r e s p e c t i v e l y ,  104.3% and 1 0 2 . 9 % ,  RSD being 1 . 4 7 %  and 1 . 2 0 % ,  f o r  t h e  1% and 2% eye 
drops. This  f l e x i b l e  and r a p i d  procedure may also be used f o r  t h c  c o n t r o l  of 
liyoscine hydrobromide i n  pharmaceut ical  p r e p a r a t i o n s .  
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The optimum pH was 

(n = 1 2 )  were 2 . 5 0  + 0.01 mg ml-l. 

(n = 1 2 )  were 432.5 5 14.3 pg m l - 1  and recovery 108.1';. 

The 95% confidence l i m i t s  a t  
Recoveries  were, 


