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SPECTROPHOTOMETRIC DEI'ERMINATION OF OXAMNIQUINE VIA CHARGE 
TRANSFER COMPLEX FORMATION WITH IODINE 
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ABSTRACT 

and iodine as sigma acceptor was studied,. Different parame- 
ters involved in the reaction were investigated such as 
choice of solvent, iodine concentration, time, light and 
temperature. Also the stoichiometry of the reaction was 
determined. Thus, a spectrophotometric rocedure has been 

with iodine and measurement of absorbance of the formed charge 
transfer complex at X 291 and A360 nm. Molar absorptivities, 
A 1 % ,  1 cm and the regression equations were computed. The 
proposed procedure was applied for the determination of oxa- 
mniquine in its dosage forms. Accurate and precise results 
were obtained when compared to the manufacturer's procedure. 

In this work the reaction between oxamniquine as n donor 

developed for the determination of oxdim E W i n e  by reaction 

INTRODUCTION 

Oxamniquine is 1,2,3,4-tetrahydro-2-[(isopropyl-amino) 

methyl] -7-nitr0-6-quinolinemethanol(~ . 
structural formula. 

It has the following 

H 

Mol. w t .  279.3 

81 
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02 EL RAGEMY ET AL. 

Oxamniquine is one of t h e  powerful drugs dispensed a s  

capsules and o r a l  suspension r e c e n t l y  used f o r  t reatment  of 

schis tosomiasis  (2-5) . Few methods have been r epor t ed  f o r  

t h e  ana lys i s  of t h i s  drug, Among t h e s e  is a non-qaueous 

t i t r imetr ic  method ( 6 '  using acetous p e r c h l o r i c  and qu ina ld ine  

red o r  malachite green a s  i n d i c a t o r .  Serum concen t r a t ion  

p r o f i l e s  of d i f f e r e n t  dosage forms of t h e  drug were s tud ied  

by gas l i q u i d  ~ h r o m a t o g r a p h y ' ~ ) .  

l i q u i d  chromatographic method was r epor t ed  f o r  t h e  determina- 

t i o n  of oxamniquine i n  plasma samples . The manufacturer 

con t ro l  laboratory uses  t h e  a t  251 nm f o r  t h e  assay of 

t h e  drug. . 

Also a high performance 

(9 

This manuscript extends t h e  a p p l i c a t i o n  of charge 

t r a n s f e r  complex formation f o r  t h e  de t e rmina t ion  of pharma- 

c e u t i c a l  compounds (' O-14.) . 
of absorpt ion of substances was observed. Usually a new 

i n t e n s e  band appears i n  t h e  e l e c t r o n i c  spectrum of t h e  complex 

not found i n  e i t h e r  components of t h e  complex(15).  Thus 

oxamniquine was determined v i a  i t s  charge t r a n s f e r  complex 

formation with iodine.  

I n  such r e a c t i o n s  i n t e n s i f i c a t i o n  

EXPERMENTAL: 

AEEa_r_at_u_s_: 

Beckman Du-7 Spectrophotometer was used throughout t h e  

study. 

Enasnlts-ana,mareE~a_Is : 
- Dichloromethane; prolabo,  previously d i s t i l l e d  over  calcium 

chlor ide.  
-2 - 1 x 10  M iodine s o l u t i o n ;  prepared by d imcdv in?  U - l > i  g 

of iod ine  i n  about 40 m l  of dichloromethane i n  a 100 m l  
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SPECTROPHOTOMETRIC DETERMINATION OF OXAHNIQUINE 83 

vo lumet r i c  f l a s k  w i t h  vigorous shaking ,  t h e n  completing 

t o  volume wi th  t h e  so lven t .  

- 1 x M i od ine  s o l u t i o n ;  prepared  by d i l u t i n g  t h e  

above s o l u t i o n  t e n  times us ing  dichloromethane as a s o l -  

vent .  

- Stock oxamniquine s o l u t i o n ;  1 ml = 280  mcg. prepared  by 

d i s s o l v i n g  0 . 0 2 8  g of oxamniquine i n  about 20 m l  of d i -  

chloromethane i n  a 100 m l  vo lumet r i c  f l a s k  and completing 

t o  volume wi th  dichloromethane. 

- Authent ic  oxamniquine, Vans i l  capsu le s ;  l a b e l l e d  250 mg/ 

capsule  and v a n s i l  oral  suspens ion;  l a b e l l e d  50 rng/ml were 

k indly  supp l i ed  by P f i z c r  Egypt; Cairo under a u t h o r i t y  of 

P f i ze r  Inc .  USA. 

Two sets; A and B of 10  m l  vo lumet r i c  f l a s k s  p r o t e c t e d  

from l i g h t  us ing  aluminium f o i l ,  w e r e  p repared .  2 m l  of 

1 x 10-3M i o d i n e  s o l u t i o n  were d e l i v e r e d  i n t o  each  f l a s k ,  

followed by a c c u r a t e l y  measured a l i q u o t s  of oxamniquine so lu -  

t i o n  i n  dichloromethane (14-140 mcg) f o r  set A and (14-196 mcg' 

f o r  se t  B. So lu t ions  w e r e  completed t o  volume w i t h  s o l v e n t ,  

mixed w e l l  and allowed t o  s t a n d  i n  t h e  da rk  fo r  about  t w o  

hours.  Absorbances of s o l u t i o n s  w e r e  measured a t  2 9 1  nm 

f o r  set A and a t  360 run f o r  set B a g a i n s t  a b lank  experiment 

s i m i l a r l y  prepared;  exc luding  oxamniquine. Two c a l i b r a t i o n  

curves  w e r e  cons t ruc t ed  a t  291 and 360 nm f o r  se t  A and B 

r e s p e c t i v e l y .  Concent ra t ion  of unknown samples of oxamni- 
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04 EL RAGEHY ET AL. 

quine  could be c a l c u l a t e d  us ing  t h e s e  c a l i b r a t i o n  cu rves  o r  

from t h e  fo l lowing  r e g r e s s i o n  equa t ions :  

A = 0,0703 C + 0 , 0 1 4 7  a t  2 9 1  nm 

A = 0 . 0 4 0 2  C + 0 . 0 1 1 9  a t  360 nm 
o r  

.where A is absorbance and C is c o n c e n t r a t i o n  i n  mcg/ml. 

The c o n t e n t s  of no t  less t h a n  twenty c a p s u l e s  were 

weighed and mixed w e l l .  An a c c u r a t e l y  weighed p o r t i o n  of 

t h e  capsu le  c o n t e n t s  e q u i v a l e n t  t o  0 . 0 2 8  g of oxamniquine 

was t r a n s f e r r e d  i n t o  a 1 0 0  m l  vo lumet r i c  f l a s k  u s i n g  d i ch lo ro -  

methane as a so lven t .  The s o l u t i o n  w a s  completed t o  volume, 

s t i r r e d  f o r - t h i r t y  minutes us ing  a magnetic stirrer and 

f i l t e r e d ;  r e j e c t i n g  t h e  f i r s t  few m u l l i l i t r e s .  Concent ra t ion  

of t h i s  s o l u t i o n  is claimed t o  c o n t a i n  2 8 0  mcg/ml. T h i s  

f i l t r a t e  was used f o r  a n a l y s i s  of oxamniquine c o n t e n t  as 

d e t a i l e d  under a u t h e n t i c  drug. 

An a c c u r a t e l y  measured volume o f  v a n s i l  o r a l  suspens ion ,  

p rev ious ly  w e l l  shaken, e q u i v a l e n t  t o  0 . 0 2 8  g of oxamniquine 

w a s  d e l i v e r e d  i n t o  a 2 5 0  m l  s e p a r a t i n g  funne l  c o n t a i n i n g  

15 m l  of dichloromethane. 2 0  m l  of water were added and t h e  

mixture was shaken v igorous ly .  Oxamniquine w a s  e x t r a c t e d  

i n  t h e  o rgan ic  phase,  whi le  o t h e r  suspens ion  v e h i c l e s  e.9. 

g l y c e r o l ,  s o r b i t o l . . . e t c  which are wa te r  smluble  were 

e x t r a t e d  i n t o  water .  E x t r a c t i o n  w a s  r epea ted  f o u r  t i m e s  

each wi th  1 5  m l  of s o l v e n t .  The o r g a n i c  e x t r a c t  w a s  c o l l -  

e c t e d  and washed wi th  d i s t i l l e d  wa te r ,  t h e n  f i l t e r e d  over  

anhydrous sodium s u l p h a t e  i n t o  a 1 0 0  m l  vo lumet r i c  f l a s k .  
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F i g . <  1 : UU-Visible Rbsorption Spectra. OF 
Oxanni u ine  (-*.--.) Iodine <- > 
i n  Dichloronethane. 

and T h e i r  R e a c t  idn Product (--- > 

The s o l u t i o n  w a s  completed t o  volume w i t h  d ich loromethane  

and mixed w e l l .  Concent ra t ion  of t h i s  s o l u t i o n  i s  claimed 

t o  be 280 mcg/ml. I t  was used f o r  a n a l y s i s  of oxamniquine 

con ten t  a s  d e t a i l e d  under a u t h e n t i c  drug. 

RESULTS AND DISCUSSION: 

The a b s o r p t i o n  s p e c t r a  of oxamniquine, i o d i n e  and 

t h e i r  r e a c t i o n  product  i n  dichloromethane are  shown i n  Fig.  

( 1 ) .  The s p e c t r a  r e v e a l  t h a t  t h e  r e a c t i o n  p roduc t  has  two 

newly formed abso rp t ion  bands having  t h e i r  Amax a t  291 & 
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on the Reaction 
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3 6 0  nm. These a r e  ac toun tab le  ae in t e rmolecu la r  charge 

t r a n s f e r  t r a n s i t i o n s ( 1 5 - ” ) .  I n  o rde r  t o  f i n d  a l i n e a r  

r e l a t i o n s h i p  between absorbance and concen t r a t ion  of t h e  

drug, d i f f e r e n t  experimental  parameters  are t o  be s tud ied .  

As regards  t h e  s o l v e n t ,  it should b e  w e l l  chosen, as 

s o l v e n t  a f f e c t s  t h e  k i n e t i c s  and thermodynamics of complex 

formation. From t h e  donor side, t h e  s o l v e n t  should be able 

t o  d i s s o l v e  it t o  a s u f f i c i e n t  degree and if p o s s i b l e  ext-  
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SPECTROPHOTOMETRIC DETERMINATION OF OXAHNIQUINE 

r a c t  it from buf fe red  aqueous media when t h e  s o l v e n t  i s  

water  irviscible I t  must show minimal i n t e r a c t i o n  wi th  

t h e  accep to r .  Also s o l v e n t  i s  p r e f e r r e d  t o  have a low c u t  

o f f  i n  o r d e r  t o  a l low t h e  examinat ion  of a wider  segment 

of t h e  spectrum. Cons ider ing  a l l  t h e  above f a c t o r s  

dichloromethane was used as a s o l v e n t  i n  t h e  a s say .  

The i n t e n s i t y  of abso rp t ion  w a s  found t o  dec rease  by 

r i s i n g  t h e  tempera ture .  However, working i n  a non-f luc tua-  

t i n g  room tempera ture  w a s  found q u i t e  adequa te  i n  o r d e r  

t o  o b t a i n  f a i r l y  s e n s i t i v e  and p r e c i s e  r e s u l t s .  

S tudying  t h e  e f f e c t  of l i g h t  it w a s  found t h a t  l i g h t  

a f f e c t s  g r e a t l y  absorbance r ead ings .  Very h igh  and non 

r ep roduc ib le  r e s u l t s  w e r e  ob ta ined  upon c a r r y i n g  o u t  t h e  

experiment i n  l i g h t .  Thus t h e  experiment shou ld  be  c a r r i e d  

o u t  i n  complete darkness  by cove r ing  t h e  f l a s k s  w i t h  aluminium 

f o i l  and keeping  them i n  t h e  da rk  f o r  t h e  s p e c i f i e d  t i m e .  

The e f f e c t  of t i m e  on t h e  r e a c t i o n  w a s  s t u d i e d  as 

shown i n  F ig .  ( 2 ) .  I t  i n d i c a t e s  t h a t  t h e  optimum t i m e  

r equ i r ed  t o  reach  a s t e a d y  absorbance  r e a d i n g s  is  about  two 

hours.  Changes i n  absorbance w i t h  t i m e  are common t o  n-donor 

complexes wi th  i o d i n e  due t o  t h e  tendency  of t h e  complex 

s p e c i e s  f o r  t r ans fo rma t ion  from o u t e r  t o  i n n e r  form. Such a 

t r ans fo rma t ion  is no t  i n s t an taneous .  

To de te rmine  t h e  complexation r a t i o ,  bo th  J o b ’ s  method 

of cont inuous  v a r i a t i o n  (”) and t h e  mole r a t i o  method (19) 

were c a r r i e d  ou t .  Both procedures r evea led  a 1:l molar 

r a t i o  a s  shown i n  Fig.  ( 3 )  and Fig. ( 4 )  r e s p e c t i v e l y .  
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TABLE ( 1 ) 

The Range , A 1% , l c m  , and R e g r e s s i o n  E q u a t i o n s  
Obtained on  Us ing  Both A 292 and A 340 nm for t h e  
D e t e r m i n a t i o n  of oxamniquine v i a  Charge T r a n s f e r  
Complex Formation w i t h  I o d i n e .  

____________________-------_--_--------------------------- ___-______---------_------ 

n 8 8 

1% 

l c m  
a 730 

5 
2 x 10 

428 

4 
1.2 x 10 

R e g r e s s i o n  
Equat ion  A = 0.0703 C + 0.0147 A = 0.0402 C + 0.0119 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----------------- 
A is a b s o r b a n c e  at t h e  c o r r e s p o n d i n g  A max . 
C is c o n c e n t r a t i o n  i n  m c g / m l .  

Linea r i ty  of Absorbance t o  Concentration and Reproducibi l i ty  _-_----- ...................................... ----------- 
~f-Ghe-Sesulfsi 

Cal ib ra t ion  graphs f o r  t h e  drugs a t  291 andh360  run 

were prepared a s  mentioned under procedure A. Linear  r e l a t i o n -  

s h i p s  were obtained i n  t h e  concentrat ion ranges of 1.4-14 

mcg/ml and 1.4-19.6 mcg/ml a t  291  and 360 m r e s p e c t i v e l y  
1% 

a s  shown i n  Fig. 

and r eg res s ion  equat ions upon using both Amax,.  
(5).Table (1)  i l l u s t r a t e s  t h e  ranges,Aim, 
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1 1.4 1.40 

2 2.8 2.76 

3 5.6 5.66 

4 7.0 7.07 

5 9.8 9.87 

6 12.6 12.47 

7 14.0 13.75 

100.00 1.4 

98.57 4.2 

101.07 8.4 

101 -00 12.6 

100.71 14.0 

98.97 16.8 

98.21 19.6 

1.41 100.71 

4.14 98.57 

8.49 101.07 

12.83 101.83 

13.92 99.43 

17.08 101.67 

19.67 100.36 

$ Average of a t  least three experiments . 

To check the  reproducibi l i ty  of the  r e s u l t s ,  d i f f -  

erent concentrations o f  an authentic sample of oxamniquine 

were analyzed by the  proposed procedure as  de ta i l ed  under 

procedure A. Results are shown i n  tab le  ( 2 )  which reveals  

mean percentage recoveries of 99.79f1.11.1 and 1~00.52~1.094 by 

using A291  and A 3 6 0  nm respectively.  
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Vansil 251.8 100.72 251.08 100.43 
2.8 2.83 101.07 

Capsule 4.2 4.19 99.76 
5.6 5.63 100.54 

250 8.4 8-46 100.71 
mg/cap 

Mean 100.52 

F.L ( P = 0 . 5  ) f 0.880 

Vansil 50.1 100.20 50.09 100.18 
Oral 2.8 2.79 99.64 

sion 5.6 5.61 100.18 
50 8.4 8.48 100.95 

mg/ml 

Sus pen - 4.0 4.24 100.95 

t Average n f  5 separate determinations . 

~~Eeli-ca_~i_on_o_f_t_hg_Prpeos~~_~r_oceduEe__t_~-~ha_rmac_e_ut_icy?_l 

F _ o n l & t i - E _ s  : 

Oxamniquine content in Vansil capsules and oral suspen- 

sion was determined by applying the proposed procedure. 
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V a n s i l  251.8 100.72 252.17 100.87 

C a p s u l e  

250 

m g / c a p .  

2.8 2.82 100.71 
5.6 5.66 101.07 
8.4 8.29 98.69 
11.2 11.09 99.02 

M e a n  99.87 

F.L ( p = 0.05 ) 4- 1.896 - 

V a n s i l  50.1 100.20 50.18 100.36 
O r a l  2.8 2.85 101.79 
Suspen- 5.6 5.53 98.75 
sion 0.4 0.45 100.60 
50 11.2 11.15 99.55 

m g / m l  

M e a n  100.17 

+ 2.097 - F.L. ( p = 0.05 ) 

* A v e r a g e  o f  5 separate d e t e r m i n a t i o n s .  

Results were compared t o  those obtained by applying the w 
procedure (d irec t  absorbance measurement a t  A 2 5 1  nm i n  

methanol ) . 
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TABLE ( 5 ) 

S t a t i s t i c a l  Comparison Between The Results Obtained by 
Charge Transfer Complex Formation wi th  Iodine & The 
Reference Procedure For The Determination of Oxamniquine. 

procedure Reference Charge Transfer Complex 

X max n m .  251 29 1 360 

Mean 100.28 99.79 100.52 

+ 1.094 - + 1.111 - F.L.(~=O.OJ) 2 0.675 

ca lcu la te  

tabu1 a ted 
F C  

2.7 

4.3 

2.6 

4.3 

calculated 

tabulated 
t C  

0.923 -0.456 

2.179 2.179 

The. v a l i d i t y  of t h e  procedure  w a s  checked by a p p l y i n g  

t h e  s t a n d a r d  a d d i t i o n  technique .  Mean a c c u r a c i e s  have 

been r e t a i n e d  on u s i n g  bo th  as shown i n  t a b l e s  ( 3 )  & (4). 
m 

It  i s  noteworthy t o  mention t h a t  t h e  proposed proce-  

du re  showed no i n k e r f e r e n c e  by a d d i t i v e s  i n  case of c a p s u l e s .  
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Pr ior  e x t r a c t i o n  of oxamniquine from t h e  suspens ion  u s i n g  

dichloromethane is necessary .  

~ta_tIS,t,ical--_-AnalYsLS,,O-f-_t_h_e_Res_u_lt,_s 
Resu l t s  of t h e  de t e rmina t ion  of oxamniquine by charge  

t r a n s f e r  complex format ion  wi th  i o d i n e  u s i n g  box maxima a t  

291 & 360 nm were s t a t i s t i c a l l y  compared t o  t h o s e  ob ta ined  

by adopt ing  t h e  W procedure.  Table  (5) r e v e a l s  t h a t  upon 

us ing  a p r o b a b i l i t y  of 95%, t h e r e  is no s i g n i f i c a n t  d i f f -  

e rence  between t h e  mean a c c u r a c i e s  of t h e  W procedure  and 

t h e  proposed one, 

between t h e i r  va r i ances ,  Thus r e s u l t s  demonst ra te  accuracy  

and p rec i s ion .  

Also  no s i g n i f i c a n t  d i f f e r e n c e  e x i s t s  
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