
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Derivative Spectrophotometric Determination of Some Tranquilizer -
Antidepressant Mixtures
F. A. El-Yazbia; M. A. Koranya; H. H. Abdinea; M. A. Elsayeda

a Faculty of Pharmacy, Alexandria University, Egypt

To cite this Article El-Yazbi, F. A. , Korany, M. A. , Abdine, H. H. and Elsayed, M. A.(1991) 'Derivative Spectrophotometric
Determination of Some Tranquilizer - Antidepressant Mixtures', Spectroscopy Letters, 24: 3, 437 — 449
To link to this Article: DOI: 10.1080/00387019108020668
URL: http://dx.doi.org/10.1080/00387019108020668

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387019108020668
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 24(3), 437-449 (1991) 

DERIVATIVE SPECTROPHOTOMETRIC DETERMINATION OF SOME 

TRANQUILIZER - AHTIDEPRESSANT MIXTURES 

(Keywords; d e r i v a t i v e  s p e c t r o p h o t o m e t r y ,  p e r p h e n a z i n e ,  
a m i t r i p t y l i n e ,  c h l o r d i a z e p o x i d e ,  t r i f  l u o p e r a z i n e ,  i s o p r o p -  
amide ) .  

* F.A. El -Yazbi ,  M.A. Korany  , H.H. Abdine 
and  M.A. E l s a y e d  

F a c u l t y  of Pharmacy, A l e x a n d r i a  U n i v e r s i t y ,  Egypt .  

ABSTRACT 

A method is p r e s e n t e d  f o r  t h e  d e t e r m i n a t i o n  o f  t h r e e  
t r a n q u i l i z e r - a n t  i p r e s s a n t  m i x t u r e s  namely p e r p h e n a z i n e  
emit r i p  t y l i n e  , c h  lo r d i a z e p o x i d e  -amit r i p  t y  1 i n e  and  t ri f l u o  - 
p e r a z i n e - i s o p r o p a m i d e .  The method depend on  t h e  a p p l i c a t i o n  
o f  f i r s t  and second  d e r i v a t i v e  s p e c t r o p h o t o m e t r i c  methods 
t o  r e s o l v e  t h e  i n t e r f e r a n c e  d u e  t o  s p e c t r a l  o v e r l a p p i n g .  
The method was a p p l i e d  t o  t h e  d e t e r m i n a t i o n  o f  t h e s e  
compounds i n  s y n t h e t i c  m i x t u r e s  and  i n  p h a r m a c e u t i c a l  p r e -  
p a r a t i o n s .  The c o e f f i c i e n t  o f  v a r i a t i o n  was less t h a n  2%.  

INTRODUCTION 

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

mul t icomponent  d o s a g e  forms is o f t e n  c o m p l i c a t e d  by 

i n t e r f e r a n c e s  due  t o  s p e c t r a l  o v e r l a p p i n g  o f  a c t i v e  i n g r e d -  

* Cor respondence .  
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438 EL-YAZBI ET AL. 

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

shown t h a t  t h e  a p p l i c a t i o n  o f  d e r i v a t i v e  t e c h n i q ~ e l - ~  to  

s p e c t r o p h o t o m e t r y  is v e r y  u s e f u l  i n  r e s o l v i n g  s p e c t r a l  

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

f o r m u l a t i o n  m a t r i x .  A p p l i c a t i o n  o f  d e r i v a t i v e  s p e c t r o p h o t o -  

m e t r y  f o r  t h e  a n a l y s i s  o f  two component  m i x t u r e  o r  m u l t i -  

component  m i x t u r e  u t i l i z e d  s e v e r a l  t e c h n i q u e  t h r o u g h ( i )  t h e  

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

minac i o n  o f  p r o c a i n e  h y d r o c h l o r i d e  and  b e n z o c a i n e  i n  t h e  

p r e s e n c e  o f  4 - a m n i o b e n z o i c  a c i d 4 ,  and  f o r  t h e  d e t e r m i n a t i o n  

of s t r y c h n i n e  a n d  b r u c i n e  i n  Nux vomica  l i q u i d  e x t r a c t 5 .  

( i i )  s o l v i n g  two o r  t h r e e  s i m u l t a n e o u s  e q u a t i o n s  t o  d e t e r -  

mine L W O  component6  o r  t h r e e  component  m i x t u r e 7 .  ( i i i )  

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

d e t e r m i n e  o x a z e p a n  o r  p h e n o b a r b i t o n e  i n  p r e s e n c e  o f  

d i p y r i d a m o l e 8  a n d  t o  d e t e r m i n e  e t h i n y l o e s t r a d i o l  i n  

p r e s e n c e  o f  n o r e t h i s t e r o n e ’ .  

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

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

p e r p  h e n a z i n e  -amit r i p t y  l i n e  c h l o r d  i a z e p o x i d e  - 
a m i t r i p t y l i n e  ( M i x t u r e  II), a n d  trifluoperazine-isoprop- 

a m i d e  ( M i x t u r e  111). 

( M i x t u r e  I)  , 

U P  ERIH ENT AL 

Mat er ia  Is 

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

been  s u p p l i e d  by Roche Co., p e r p h e n a z i n e  by S c h e r i n g  C r o p . ,  
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TRANQUILIZER-ANTIDEPRESSANT MIXTURES 439 

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

C o . ,  E g y p t .  L i m b i t r o l  C a p s u l e ,  Roche C o . ,  C o n t a i n s  5 mg 

c h l o r d i a z e p o x i d e  a n d  1 2 . 5  mg a m i t r i p t y l i n e  h y d r o c h l o r i d e .  

S t e l a b i d e  t a b l e t s ,  K a h i r a  Co , c o n t a i n s  5 mg i s o p r o p a m i d e  

and  1 mg t r i f l u o p e r a z i n e .  A 1  o t h e r  r e a g e n t s  a n d  s o l v e n t s  

were o f  a n a l y t i c a l  g r a d e .  

A p p a r a t u s  

The  P e r k i n - E l m e r  Model 550 S U V - V I S  s p e c t r o p h o t o m e t e r  

a n d  H i t a c h i  Model 561  r e c o r d e r  were u s e d .  T h e  f i r s t  a n d  

s e c o n d  d e r i v a t i v e  c u r v e  (D1 = d A / ( d X  ) ,  D2 = d 2 A / ( d A  2, o f  

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

r e c o r d e d  i n  1 cm q u a r t z  c e l l  o v e r  t h e  r a n g e  o f  350 to 220 

nm. S u i t a b l e  s e t t i n g s  a r e  : S c a n  s p e e d  1 2 0  nm/min;  c h a r t  

s p e e d  60 mm/min; o r d i n a t e  maxima and  minima 2 0 . 2  ( M i x t u r e  

I and  11) and _+ 0.04 ( M i x t u r e  111); r e s p o n s e  t i m e  10 s e c . ;  

s p e c t r a l  s l i t  w i d t h  2 nm. 

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

Weigh a c c u r a t e l y  100 mg o f  t h e  r e f e r e n c e  d r u g  

s a m p l e .  D i s s o l v e  i n  100 m l  0 .1  N H C l  ( f o r  t h e  c o m p o n e n t s  o f  

m i x t u r e  I and  II), o r  i n  m e t h a n o l  f o r  t r i f l u o p e r a z i n e ,  or  

i n  0.1 N NaOH for  i s o p r o p a m i d e  ( t h e  c o m p o n e n t s  o f  m i x t u r e  

111). P r e p a r e  a t  least f i v e  s e r i a l  d i l u t i o n s  w i t h i n  t h e  

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

s t a t e d  i n  T a b l e  1 f o r  e a c h  component .  
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Sample p r e p a r a t i o n  

P e r a p h e n a z i n e - a m i t  r i p t y  l i n e  t a b  lets : 

Mix 2 5 0  mg o f  t h e  t a b l e t  f i l l e r  ( l a c t o s e  90,  s t a r c h  

7 ,  t a l c  2.7 and  magnesium s t e a r a t e  0.3 p a r t s )  w i t h  a mix-  

t u r e  o f  perphenazine-amitriptyline composed f r o m  a r a t i o  o f  

4 : 1 0  t o  4 : 5 0  i n  mg. E x t r a c t  w i t h  ( 4  x 20 m l )  0 .1  N H C l  

by d e c a n t a t i o n  t h r o u g h  f i l t e r  p a p e r  i n t o  100-ml v o l u m e t r i c  

f l a s k .  C o m p l e t e  t o  volume w i t h  0 . 1  N H C l  a n d  mix .  P r e p a r e  

d i f f e r e n t  c o n c e n t r a t i o n s  i n  t h e  r a n g e  s t a t e d  i n  T a b l e  1. 

Chlordiazepoxide-amitriptyline h y d r o c h l o r i d e  C a p s u l e s  : 

a )  F o r  c h l o r d i a z e p o x i d e  : t r a n s f e r  a n  a c c u r a t e  w e i g h t  

o f  t h e  mixed c o n t e n t s  o f  20  c a p s u l e s  ( e q u i v a l e n t  t o  25  mg 

c h l o r d i a z e p o x i d e )  i n t o  a 50 m l  c o n i c a l  f l a s k .  E x t r a c t  w i t h  

m e t h a n o l  ( 3  x 25  m l )  by d e c a n t a t i o n  t h r o u g h  f i l t e r  p a p e r  

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

m e t h a n o l ,  a n d  mix.  P r e p a r e  d i f f e r e n t  c o n c e n t r a t i o n s  i n  t h e  

r a n g e  s t a t ed  i n  T a b l e  1. 

b )  F o r  a m i t r i p t y l i n e  h y d r o c h l o r i d e  : t r a n s f e r  a n  

a c c u r a t e  w e i g h t  o f  t h e  mixed c o n t e n t s  of  2 0  c a p s u l e s  ( e q u i -  

v a l e n t  t o  5 0  mg o f  a m i t r i p t y l i n e  h y d r o c h l o r i d e )  i n t o  a 100 

m l  c o n i c a l  f l a s k  u s i n g  0 .1  N H C 1 .  Warm a t  30" _+ 2 ° C .  D e c a n t  

t h r o u g h  f i l t e r  p a p e r  i n t o  a 2 5 0  m l  v o l u m e t r i c  f a l s k .  Com- 

p l e t e  t o  volume w i t h  0 . 1  N H C l ,  a n d  mix .  P r e p a r e  d i f f e r e n t  

c o n e n t r a t i o n s  i n  t h e  r a n g e  s t a t e d  i n  T a b l e  1. 
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T r i f  luoperazine-isopropamide t a b l e t s :  Mix a n d  f i n e l y  powder  

2 0  t a b  l e t s .  

a )  F o r  t r i f  l u o p e r a z i n e  : t r a n s f e r  a n  a c c u r a t e  w e i g h t  

e q u i v a l e n t  K O  3 mg o i  t r i f l u o p e r a z i n e  i n t o  a 5 0  m l  c o n i c a l  

f l a s k .  E x t r a c t  w i t h  m e t h a n o l  ( 3  x 25  m l )  by d e c a n t a t i o n  

t h r o u g h  f i l t e r  p a p e r  i n t o  a 100 m l  v o l u m e t r i c  f l a s k .  Mix 

a n d  c o m p l e t e  t o  volume w i t h  m e t h a n o l .  P r e p a r e  d i f f e r e n t  

c o n c e n t r a t i o n  i n  t h e  r a n g e  s t a t e d  i n  T a b l e  1. 

b )  F o r  i s o p r o p a m i d e  : t r a n s f e r  a n  a c c u r a t e  w e i g h t  

e q u i v a l e n t  t o  100 mg i s o p r o p a m i d e  t o  a 100 m l  s e p a r a t o r y  

f u n n e l  c o n t a i n i n g  20 m l  0 . 0 5  M HC1. R e n d e r  a l k a l i n e  ( K O  

l i t m u s  p a p e r )  w i t h  0 .1  M NaOH s o l u t i o n .  E x t r a c t  t h e  

c o e x i s t i n g  d r u g  w i t h  2 x 10 m l  c h l o r o f o r m .  Reject  t h e  

c h l o r o f o r m i c  e x t r a c t .  T r a n s f e r  q u a n t i t a t i v e l y  t h e  a q u e o u s  

p h a s e  t o  100 m l  v o l u m e t r i c  f l a s k .  C o m p l e t i n g  t o  volume w i t h  

0 . 1  N NaOH s o l u t i o n .  T a k e  a n  a l i q u o t  o f  0 . 5 - 2 . 5  m l  i n t o  25 

m l  v o l u m e t r i c  f l a s k ,  c o m p l e t i n g  t o  volume w i t h  0.1 N NaOH 

S p e c t r o p h o t o m e t r i c  m e a s u r e m e n t s  : 

Record  t h e  D1 and D2 c u r v e  o f  t h e  s t a n d a r d  a n d  samp e 

s o l u t i o n s  i n  a d u p l i c a t e  ( w i t h o u t  r e f i l l i n g  t h e  c e l l s )  

a g a i n s t  s o l v e n t  b l a n k .  M e a s u r e  t h e  D1 a n d  D2 v a l u e  i n  a m  o f  

t h e  d e r i v a t i v e  c u r v e  a t  t h e  c h o s e n  w a v e l e n g t h  ( T a b l e  1 ) .  

RESULTS AND DISCUSSION 

F i g u r e  1 ( a )  shows t h a t  t h e  a m i t r i p t y l i n e  a b s o r p t i o n  

maximum a t  240 nm is  o v e r l a p p e d  by t h e  p e r p h e n a z i n e  a b s o r -  
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0.7 

0.6 

05 
A ( 1 cm ) 

O.L+ 

0.3 

02 

0.1 

m/dX 

0 

F I G  1. a )  A b s o r p t i o n  spectra, and (b) D 
spectra of 1.0 rng/100 ml amitript+line 
h y d r o c h l o r i d e  (-) and 1 . 0  m g / 1 0 0  r n l  
p e r p h e n a z i n e  ( . . . in 0.1 N H C 1 .  

p t i o n  s p e c t r u m  ( M i x t u r e  I ) .  Meanwhile,  i n  t h e  c o r r e s p o n d i n g  

D1 c u r v e s  ( F i g . l b ) ,  t h e  a m i t r i p t y l i n e  maximum i s  l o c a t e d  a t  

z e r o  c r o s s i n g  p o i n t  o f  t h e  c o e x i s t i n g  compound. A t  l o n g e r  

w a v e l e n g t h  p e r p h e n a z i n e  e x h i b i t s  a b s o r b a n c e  v a l u e  o r  D1 

v a l u e ,  where  a m i t r i p t y l i n e  shows n i l  i n t e r f e r e n c e .  F i g u r e  

(2a )  shows t h a t  t h e  c h l o r d i a z e p o x i d e  a b s o r p t i o n  maximum 

o v e r l a p s  t h a t  o f  a m i t r i p t y l i n e ( M i x t u r e  11). I n  t h e i r  D1 
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FIG 2. ( a )  Absorpt ion s p e c t r a ,  (b) D1 and (c) D2 
s p e c t r a  of 1.0 mg/100 ml chlordiazepoxide  
(-) and 1.0 mg/100 ml a m i t r i p t y l i n e  
hydrochlor ide  (. . .)  i n  0.1 N HC1. 

spectra [ F i g . 2 b ) ,  the maximum o f  the  l a t t e r  is obscured by 

the  ascending s l o p e  of  the former, while  a t  t h e  a m i t r i -  

p t y l i n e  D2 maximum [Fig . 2 c ) ,  chlordiazepoxide e x h i b i t s  zero 

D 2  va lue .  

I n  zero-order spectrum isopropamide absorption maximum 

is  superimposable by t r i f  luoprrazine (Mixture 111) ( F i g . 3 a ) .  
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( C l  

I 

I # I ! I , J  
230 270 310 350 

Fig 2c .  

The a p p r o p r i a t e  D2 v a l u e  of  i s o p r o p a m i d e  o c c u r s  a t  z e r o  

c r o s s i n g  of t h e  c o e x i s t i n g  component a t  232 nm ( F i g . 3 ~ ) .  On 

t h e  o t h e r  hand p e a k - t r o u g h  measurements  of  t h e  D2 s p e c t r u m  

of  t r i f l u o p e r a z i n e  c o u l d  b e  made a t  248-264 nm w h e r e  i s o -  

propamide  e x h i b i t s  z e r o  v a l u e  ( F i g . 3 ~ ) .  The optimum p a r a -  

meters of t h e  a s s a y  of  t h e s e  d r u g s  a re  p r e s e n t e d  i n  T a b l e  1 .  

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

g r a p h s  o b t a i n e d  by p l o t t i n g  D1 and  D2 v a l u e s  v e r s u s  concen-  

t r a t i o n  i n  t h e  r a n g e  s t a t e d  i n  T a b l e  1 show l i n e a r  r e l a t i o n -  

s h i p s .  R e g r e s s i o n  a n a l y s i s  u s i n g  t h e  method of least  
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FIG 3. (a) Absorption spectra, (b) D1 and (c) D2 
spectra of 1.0 rng/100 ml trifluoperazine 
and 20.0 mg/100 ml iso’propmide in methanol. 
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I 
I 

230 270 310 3 %  
),("in) 

F i g  3b. 

s q u a r e s  was made for t h e  s l o p e  ( b ) ,  i n t e r c e p t  (a) and  

c o r r e l a t i o n  c o e f f i c i e n t  ( r )  v a l u e s  p r e s e n t e d  i n  T a b l e  1. 

The  method p r e c i s i o n  h a s  been  a s s e s s e d  t h r o u g h  c a l c u l a t i o n  

o f  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  f o r  r e p l i c a t e  d e t e r m i n a t i o n ,  

v a l u e s  of  which  were less t h a n  2% ( T a b l e  1).  T h i s  f i n d i n g  

i n d i c a t e s  t h e  h i g h  p r e c e s i o n  o f  t h e  p roposed  method. 

The l a b o r a t o r y  made m i x t u r e s  p r e p a r e d  i n  d i f f e r e n t  

p r o p o r t i o n s  as w e l l  as t h e  d i f f e r e n t  d o s a g e  forms  o f  t h e  

t h r e e  m i x t u r e s  have  been a s s a y e d  f o r  b o t h  components u s i n g  

D 1  a n d / o r  D2 measurements .  The r e s u l t s  o b t a i n e d  a re  

p r e s e n t e d  i n  T a b l e  2 .  
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Mixture I P e rp  henaz i n e  Ami t r ip ty l ine  H C l  

Method D1 (314 nm) D1 (243 nm) 

98.7 + 0.5  100.5 + 1.5 Syn the t i c  Mixtures 
Prepared t a b  l e t s  99.4 7 - 1.2 102.1 1.8 

** 

Mixture L L  Chlordiazepoxide Amit r ip ty l ine  H C l  

Method D1 (320 nm) D2 (252 nm) 

98.9 + 0.4 99.9 + 1.6  Syn the t i c  Mixtures 
Capsules 101.8 2 0.8 102.5 2 1.2 

*** 

Mixture 111 T r i f  luoperaz i n  e I sop ropamid e 

Method D2 (248-264 nm) D2 (232 nm) 

100.7 + 0 . 3  101.5 + 1 .6  S y n t  hec i c  Mixtures 
Table ts  98.0 1.0 103.2 7 - 0.6 

**** 

* 5 sepa ra t e  de te rmina t ions  ** prepared i n  concent ra t ion  range 4 mg/100 m l  f o r  p e r -  
phenazine and 0.6-1.92 mg/100 ml fo r  a m i t r i p t y l i n e .  

*** prepared i n  concent ra t ion  range 0.4 mg/100 m l  f o r  
chlordiazepoxide and 0.4-1.6 m g /  100 m l  f o r  a m i t r i -  
p t y  l i n e .  

**** prepared i n  concent ra t ion  range 1 mg/100 m l  f o r  t r i -  
f luorperaz ine  and 3-7 m g /  100 m l  f o r  isopropamide. 
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The p roposed  method i s  r a p i d ,  s i m p l e  and d i r e c t  as i t  

estimates e a c h  d r u g  independen t  o f  t h e  o t h e r .  I t  i s  a l s o  

a c c u r a t e  and r e p r o d u c i b l e  ( T a b l e  2 ) .  T h e r e f o r e ,  t h i s  method 

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