
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 13(7), 1257-1265 (1987) 

DIRECT DETERMINATION OF ANTAZOLINE 

AND NAPHAZOLINE I N  MIXTURES 

S. 0. Othman 

R e s e a r c h  and  D e v e l o p m e n t  D e p a r t m e n t  

Dar  Al-Dawa D e v e l o p m e n t  a n d  I n v e s t m e n t  Co., 

N a ' u r  - J o r d a n .  

ABSTRACT 

The s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  a n t a z o l i n e  s u l p h a t e  

a n d  n a p h a z o l i n e  n i t r a t e  i n  n a s a l  a n d  o p h t h a l m i c  m i x t u r e s  

was a c h i e v e d  u s i n g  a d i r e c t  a n d  s i m p l e  s p e c t r o p h o t o r n t r i c  

method.  The a b s o r b a n c e  o f  a s u i t a b l e  d i l u t i o n  o f  t h e  r n i x t -  

u r e  was r e a d  a t  t w o  w a v e l e n g t h s ,  v i z .  2 7 1  a n d  281 nm a n d  

t h e  c o n c e n t r a t i o n  o f  e a c h  i n  t h e  m i x t u r e  was c a l c u l a t e d  b y  

s o l v i n g  f o r  t w o  s i m u l t a n e o u s  e q u a t i o n s .  The c h o i c e  o f  wave- 

l e n g t h s  was s u c h  t h a t  a n t a z o l i n e  shows weak a b s o r p t i o n  

w h i l e  n a p h a z o l i n e  e x h i b i t s  m a x i m a l  a b s o r p t i o n .  The m e t h o d  

p r o v e d  t o  be s i m p l e  a n d  r a p i d  w i t h  a g o o d  d e g r e e  o f  r e p r o -  

d u c i b i l i t y .  
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INTRODUCTION 

OTHMAN 

A n t a z o l i n e  a n d  n a p h a z o l i n e  a r e  c o m m o n l y  u s e d  i n  n a s a l  

a n d  o p h t h a l m i c  s o l u t i o n s  i n  c o n c e n t r a t i o n s  o f  0.50% ( w / v >  

a n d  0.025% ( w / v )  r e s p e c t i v e l y ,  f o r  t h e  l o c a l  r e l i e f  o f  

n a s a l  a n d  o c c u l a r  a l l e r g i e s .  

B o t h  a n t a z o l i n e  a n d  n a p h a z o l i n e  a r e  b a s i c  s u b s t a n c e s  

h a v i n g  p H a  v a l u e s  o f  10.0 a n d  10.4 r e s p e c t i v e l y ,  a n d  a r e  

t h e r e f o r e ,  o f f i c i a l l y  a n a l y s e d  b y  n o n - a q u e o u s  t i t r i m e t r i c  

method;" .They h a v e  a l s o  b e e n  d e t e r m i n e d  s p e c t r o p h o t o m e t r i -  
3 - 5  c a l l y  b y  c h a r g e  t r a n s f e r  c o m p l e x  f o r m a t i o n  w i t h  i o d i n e  . 

F u r t h e r m o r e ,  o t h e r  m e t h o d s  o f  a n a l y s i s  h a v e  b e e n  e m p l o y e d  

f o r  t h e i r  d e t e r m i n a t i o n .  A n t a z o l i n e  was d e t e r m i n e d  b y  a 

c o l o u r  d e v e l o p m e n t  r e a c t i o n  i n  b i o l o g i c a l  f l u i d s  , a n d  

n a p h a z o l i n e  was q u a n t i t a t i v e l y  a s s a y e d  i n  p h a r m a c e u t i c a l  

m i x t u r e s  b y  a n  a n t i c i r c u l a r  T L C  m e t h o d  . 

6 

7 

I n  c o m b i n a t i o n ,  a n t a z o l i n e  a n d  n a p h a z o l i n e  c a n  b e  

d e t e r m i n e d  c o l o u r i m e t r i c a l l y ,  s i n c e  t h e y  e x h i b i t  c o l o u r  

r e a c t i o n s  w i t h  n i t r i c  a c i d  a n d  f o r m a l d e h y d e / s u l p h u r i c  a c i d ,  

r e s p e c t i v e l y ' .  H o w e v e r ,  t h e s e  m e t h o d s  a r e  b o t h  t e d i o u s  a n d  

t ime c o n s u m i n g .  Q u a n t i t a t i v e  HPLC d e t e r m i n a t i o n  o f  c o m b i n a -  

t i o n s  o f  a n t i h i s t a m i n e s  a n d  d e c o n g e s t a n t  d r u g s  i n c l u d i n g  

a n t a z o l i n e  a n d  n a p h a z o l i n e  was c a r r i e d  o u t  b y  K o z i o l  e t  a l .  

i n  s o l i d  a n d  l i q u i d  d o s a g e  f o r m s  u s i n g  i o n - p a i r  c h r o m a -  

t o g r a p h y .  

9 

I n  t h i s  s t u d y ,  a d i r e c t  a n d  s i m p l e  s p e c t r o p h o t o m e t r i c  

m e t h o d  f o r  t h e  s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  b o t h  a n t a z o l i n e  
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DIRECT DETERMINATION OF ANTAZOLINE AND NAPHAZOLINE 1259 

a n d  n a p h a z o l i n e  was u s e d  e v e n t h o u g h  b o t h  s u b s t a n c e s  h a v e  

o v e r l a p p i n g  U V  a b s o r p t i o n  s p e c t r a .  T h e  m e t h o d  i s  b a s e d  o n  

m e a s u r e m e n t  o f  a b s o r b a n c e  a t  t w o  w a v e l e n g t h s  a n d  t h e  s u b -  

s e q u e n t  c a l c u l a t i o n  o f  t h e  c o n c e n t r a t i o n s  o f  t h e  t w o  com- 

p o n e n t s  i n  t h e  m i x t u r e  b y  s o l v i n g  f o r  two s i m u l t a n e o u s  

e q u a t i o n s .  

EXPERIMENTAL 

M a t e r i a l s :  

A n t a z o l i n e  s u l p h a t e  a n d  n a p h a z o l i n e  n i t r a t e  were o b t -  

a i n e d  f r o m  C h e m i s c h e  F a b r i k  S c h w e i z e r h a l l ,  B a s e l .  T h e  w a t e r  

u s e d  was d o u b l e  d i s t i l l e d  i n  g l a s s  a p p a r a t u s .  

S t a n d a r d  S o l u t i o n s :  

A n t a z o l i n e  S u l p h a t e :  An a c c u r a t e l y  w e i g h e d  a m o u n t  o f  

a r o u n d  50 mg was d i s s o l v e d  a n d  m a d e  u p  t o  50 m l  w i t h  d i s -  

t i l l e d  w a t e r  a n d  20  m l  o f  t h i s  s o l u t i o n  was f u r t h e r  d i l u -  

t e d  t o  100  m l  w i t h  d i s t i l l e d  w a t e r .  

N a p h a z o l i n e  N i t r a t e :  A r o u n d  50 rng were a c c u r a t e l y  w e i g h e d  

i n t o  a 100 m l  v o l u m e t r i c  f l a s k  a n d  m a d e  u p  t o  m a r k  w i t h  

d i s t i l l e d  water .  2 m l  were t h e n  d i l u t e d  t o  100 m l  w i t h  

water .  

S a m p l e  P r e p a r a t i o n :  

T h e  p r o c e d u r e  i n v o l v e d  n o  p r i o r  p r e p a r a t i o n  or s e p a -  

r a t i o n  a n d  o n l y  a t w e n t y  f i v e - t i m e  d i l u t i o n  o f  t h e  d r o p s  

was m a d e  w i t h  d i s t i l l e d  wa te r .  
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1260 OTHMAN 

A b s o r b a n c e  Measuremen ts :  

These were o b t a i n e d  u s i n g  a U V - V i s i b l e  Beckman DU7 

s p e c t r o p h o t o r n e t e r  (Beckman I n s t r u m e n t s  I n c . , I r v i n e ,  C a l i f .  

92713) .  The a p p r o p r i a t e  d i l u t i o n s  were m e a s u r e d  i n  a I - cm 

c e l l  a t  2 7 1  a n d  2 8 1  nm a g a i n s t  B w a t e r  b l a n k .  

C a l c u l a t i o n s :  

The c o n c e n t r a t i o n s  o f  a n t a z o l i n e  s u l p h a t e  a n d  n a p h a -  

z o l i n e  n i t r a t e  i n  t h e  unknown m i x t u r e  were c a l c u l a t e d  us- 

i n g  t h e  e q u a t i o n s :  

CN d (1) 2 7 1  
C A  d + EN A 2 7 1  2 7 1  = E A  ............ 

CN d ( 2 )  28 1 C A  d + EA A28 1 28 1 
= E A  ............ 

where ,  a n d  A‘’’: A b s o r b a n c e  o f  t h e  m i x t u r e  

a t  2 7 1  a n d  2 8 1  nm, r e s p e c t i v e l y .  

EE7’ a n d  Eiel: E x t i n c t i o n  c o e f f i c i e n t  o f  a n t a z o l i n e  

s u l p h a t e  a t  2 7 1  a n d  2 8 1  nrn, r e s p e c t i v e l y .  

E i 7 ’  a n d  E i B 1 :  E x t i n c t i o n  c o e f f i c i e n t  o f  n a p h a z o l i n e  

n i t r a t e  a t  2 7 1  a n d  2 8 1  nm, r e s p e c t i v e l y .  

C A  and  CN: C o n c e n t r a t i o n s  o f  a n t a z o l i n e  s u l p h a t e  a n d  

n a p h a z o l i n e  n i t r a t e  i n  t h e  unknown m i x t u r e .  

S u b s t i t u t i n g  f o r  CN i n  e q u a t i o n  1 a n d  C A  i n  e q u a t i o n  2 ,  a n d  

r e a r r a n g i n g  : 

2 7 1  A 2 8 1  2 8 1  A 2 7 1  

E i 7 ’  E;’’ - Eial E i 7 ’  
( 3 )  ------- - - EN - EN 

c A  
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DIRECT DETERMINATION OF ANTAZOLINE AND NAPHAZOLINE 1261 

RESULTS AND DISCUSSION 

The v a l u e s  o f  t h e  e x t i n c t i o n  c o e f f i c i e n t s  ( E  I%, Icrn) 

f o r  b o t h  a n t a z o l i n e  s u l p h a t e  a n d  n a p h a z o l i n e  n i t r a t e  w e r e  

o b t a i n e d  a t  2 7 1  a n d  2 8 1  nm u s i n g  s t a n d a r d  s o l u t i o n  h a v i n g  

c o n c e n t r a t i o n s  c o m p a r a b l e  t o  t h o s e  o f  t h e  d i l u t e d  s a m p l e  

s o l u t i o n  ( T a b l e  1). The e x t i n c t i o n  c o e f f i c i e n t  v a l u e s  o b t -  

a i n e d  f o r  n a p h a z o l i n e  n i t r a t e  w e r e  c l o s e  t o  t h o s e  q u o t e d  i n  

t h e  l i t e r a t u r e  lo ( EZ7 ’  = 2 1 5 ;  EZ8 ’  = 2501,  h o w e v e r ,  a n t a -  

z o l i n e  s u l p h a t e  does  n o t  e x h i b i t  maxima a t  t h e s e  w a v e l e n g t h s  

b u t  shows a b s o r p t i o n  p e a k s  a t  2 4 1  a n d  2 9 1  nrn ( F i g u r e s  1 a n d  

TABLE 1 

The E x t i n c t i o n  C o e f f i c i e n t s  ( E I%, 1 cm) o f  A n t a z o l i n e  

S u l p h a t e  a n d  N a p h a z o l i n e  N i t r a t e .  

S u b s t a n c e  EZ7 ’  - + S.D. EZ8’ - + S.D. 

A n t a z o l i n e  S u l p h a t e  54 .8  - + 0.03 5 1 . 1  2 0 .04  

N a p h a z o l i n e  N i t r a t e  2 1 4  + 1.10 2 4 7  2 0.90 - 
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ABS, 

OTHMAN 

c 

b I 1 I 1 1 

F I G U R E  1 

U V  A b s o r p t i o n  S p e c t r u m  o f  A n t a z o l i n e  S u l p h a t e .  

240 2 60 

FIGURE 2 

280 300 nrn 

UV A b s o r p t i o n  S p e c t r u m  o f  N a p h a z o l i n e  N i t r a t e  
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DIRECT DETERMINATION OF ANTAZOLINE AND NAPHAZOLINE 1263 

S i n c e  b o t h  s u b s t a n c e s  c o n t r i b u t e  t o  t h e  t o t a l  a b s o r -  

p t i o n  o f  t h e  m i x t u r e  a t  b o t h  w a v e l e n g t h s  s e l e c t e d ,  t h e r e -  

f o r e ,  measuremen ts  o f  a b s o r b a n c e  a t  t h e  t w o  w a v e l e n g t h s  

w i l l  r e s u l t  i n  t w o  e q u a t i o n s  t h a t  c a n  b e  s o l v e d  s i m u l t a -  

n e o u s l y  t o  c a l c u l a t e  t h e  unknown c o n c e n t r a t i o n s  i n  t h e  

m i x t u r e .  However ,  i n  o r d e r  f o r  t h i s  m e t h o d  t o  be a p p l i e d ,  

t h e  a b s o r p t i o n  o f  b o t h  s u b s t a n c e s  h a s  t o  be a d d i t i v e  a t  

b o t h  w a v e l e n g t h s .  T h i s  was c o n f i r m e d  b y  t a k i n g  t h e  a b s o r -  

bance  measuremen ts  o f  a m i x e d  s t a n d a r d  s o l u t i o n  o f  t h e  t w o  

s u b s t a n c e s .  The m i x e d  s t a n d a r d  was p r e p a r e d  b y  d i l u t i n g  

20 m l  a n d  2 m l  o f  t h e  c o n c e n t r a t e d  s t o c k  s o l u t i o n s  o f  

a n t a z o l i n e  a n d  n a p h a z o l i n e ,  r e s p e c t i v e l y ,  t o  100 m l  w i t h  

d i s t i l l e d  w a t e r .  

The r e p r o d u c i b i l i t y  o f  t h e  r e s u l t s  i n  t h e  a n a l y s i s  

o f  b o t h  a n t a z o l i n e  a n d  n a p h a z o l i n e  i s  d e p i c t e d  i n  T a b l e  2. 

B o t h  d e t e r m i n a t i o n s  showed good  r e p r o d u c i b i l i t y ,  h o w e v e r ,  

t h e  c a l c u l a t e d  c o n c e n t r a t i o n s  o f  n a p h a z o l i n e  were  c o n -  

s i s t e n t l y  l o w e r  t h a n  t h e  t h e o r e t i c a l  v a l u e .  

The a b s o r p t i o n  s p e c t r a  o f  b o t h  s u b s t a n c e s  i n  w a t e r  

d e p i c t e d  i n  F i g u r e s  1 a n d  2 show t w o  maxima f o r  a n t a z o -  

l i n e  s u l p h a t e  a t  2 4 1  a n d  2 9 1  n m  a n d  f o u r  maxima a t  271 ,  

281,  288 a n d  2 9 1  n m  f o r  n a p h a z o l i n e  n i t r a t e .  The g r e a t e s t  

a b s o r p t i v i t y  e x h i b i t e d  b y  n a p h a z o l i n e  was o b s e r v e d  a t  

2 7 1  a n d  2 8 1  nm. S i n c e  a n t a z o l i n e  i s  g e n e r a l l y  p r e s e n t  i n  

much h i g h e r  c o n c e n t r a t i o n s  t h a n  n a p h a z o l i n e  i n  pharma-  

c e u t i c a l  m i x t u r e s  (0.50% a n d  0.025%, r e s p e c t i v e l y ) ,  t h e r e -  

f o r e ,  t h e  c h o i c e  o f  w a v e l e n g t h s  u s e d  i n  t h i s  m e t h o d  was 
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1264 OTHMAN 

TABLE 2 

The R e p r o d u c i b i l i t y  o f  t h e  C a l c u l a t e d  

C o n c e n t r a t i o n s  o f  A n t a z o l i n e  S u l p h a t e  

a n d  N a p h a z o l i n e  N i t r a t e .  

Sample Conc. o f  A n t a z o l i n e  Conc.of  N a p h a z o l i n e  
( %  w/v)  ( %  w / v )  

0.509 

0.513 

0.490 

0.486 

0.521 

0.489 

0.516 

0.487 

0.492 

0.0241 

0.0230 

0.0239 

0.0245 

0.0236 

0.0238 

0.0243 

0.0251 

0.0238 

Mean 0.500 - - 

= + 0.20 w3 - S. D. 

Mean = 0.0240 

-5 S.D.= 0.035 x 10 

s u c h  t h a t  a n t a z o l i n e  shows weak a b s o r p t i o n  w h i l e  n a p h a z o -  

l i n e  e x h i b i t s  m a x i m a l  a b s o r p t i o n .  
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