
Journal of Pharmaceutical & Biomedical Analysis 
Vol. 7, No. 1, pp. 23-28.1989 
Printed in Great Britain 

0731-7085/89 $3.00 + 0.00 
0 1988 Pergamon Press plc 

Calorimetric methods for the assay of 
nomifensine maleate” 

MOHAMMAD A. ABOUNASSIF,? MOHAMED E. MOHAMEDt and HASSAN Y. 
ABOUL-ENE1N.j 

t Department of Pharmaceutical Chemistry, College of Pharmacy, King Saud University, P. 0. Box 
2457, Riyadh 11451, Saudi Arabia 
$ Drug Development Laboratory, Radionuclide and Cyclotron Operations Department, King Faisal 
Specialist Hospital and Research Centre, P.O. Box 3354, Riyadh 11211, Saudi Arabia 

Abstract: Two calorimetric methods are reported for the assay of nomifensine maleate. 
The methods are based on coupling between the diazotised form of nomifensine maleate 
and (i) N-(1-naphthyl)-ethylene diamine dihydrochloride (Bratton-Marshall reagent) 
and (ii) p-aminosalicylic acid (PAS). The optimum conditions for the reactions were 
investigated. The coupled products exhibit maximum absorbance at 470 and 435 nm for 
the Bratton-Marshall and PAS reagents, respectively. With PAS, a linear relationship 
has been established between absorbance (Amax) and concentration of nomefensine 
maleate over the range 2-12 pg ml-‘. Similarly, with the Bratton-Marshall reagent, a 
linear relationship exists in the concentration range 2-16 pg ml-‘. The calculated mean 
percent recoveries for nomifensine maleate in the commercial capsules (Merital@ 25 mg) 
using the Bratton-Marshall and PAS reagents were 97.53 + 0.71 and 100.28 + 1.32, 
respectively. Similarly, for the added recoveries, the percentages obtained were 
99.01 + 0.46 and 100.03 + 1.03, respectively. 

Keywords: Nomifensine maleate; calorimetric determination; diazotisation; coupling with 
p-aminosalicylic acid; Bratton-Marshall reagents; pharmaceutical analysis. 

Introduction 

Nomifensine (8-amino-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline) maleate is a 
psychotropic agent used for the treatment of depression. A number of methods have 
been reported for the drug including polarography and amperometry [ 11, radioimmuno- 
assay [2], thin layer chromatography [3], gas-liquid chromatography [4, 51 and high- 
performance liquid chromatography [6]. Most of these methods dealt mainly with the 
determination of nomifensine in the presence of its metabolites in biological fluids. In 
view of the fact that nomifensine possesses a primary aromatic amino group, it was 
deemed useful in developing sensitive calorimetric methods for its determination in 
capsule dosage forms. 

The introduction of N-(1-naphthyl)-ethylene diamine dihydrochloride [7,8] (Bratton- 
Marshall reagent) p-aminosalicylic acid and (PAS) [9] have led to numerous 

*Presented at the 2nd National Meeting for Chemists, 7-9 March 1987, Riyadh, Saudi Arabia. 

23 



24 MOHAMMAD A. ABOUNASSIF eral. 

applications as analytical reagents. They have been applied to the calorimetric 
determination of aromatic amino compounds. The Bratton-Marshall reagent was 
particularly useful for the calorimetric determination of sulphonamides [7]. The results 
obtained by the two proposed methods are most encouraging with regard to sensitivity, 
precision and accuracy. These methods are simple, and can be used for the quality 
control assay of the drug. 

Experimental 

Apparatus, materials and reagents 
A Varian DMS 90 double-beam spectrophotometer with l-cm quartz cuvettes was 

used. Nomifensine maleate standard solution was prepared fresh daily by dissolving 
100 mg of nomifensine maleate powder (Hoechst, W. Germany) in 100 ml 0.5 M 
phosphoric acid. Nomifensine maleate commercial capsules (Merital@’ 25 mg) were gifts 
from Hoechst, W. Germany. Sodium nitrite solution was .prepared fresh daily by 
dissolving 100 mg of sodium nitrite (BDH, Poole, UK, Analar) in 100 ml distilled water. 
N-(1-naphthyl)-ethylene diamine dihydrochloride solution was prepared by dissolving 
100 mg of the reagent (BDH, Poole, UK, Analar) in 100 ml distilled water. p- 
Aminosalicylic acid solution was prepared by dissolving 200 mg of the sodium salt 
(BDH, Poole, UK, Analar) in 100 ml distilled water. 

(i) Procedure using the Bratton-Marshall reagent 
Portions of 0.1-0.8 ml nomifensine maleate standard solution were accurately 

transferred into eight 50-ml volumetric flasks. 0.5 ml sodium nitrite solution was added. 
They were mixed thoroughly and allowed to stand for 2 min at room temperature (20°C). 
1 ml of methanol was added, followed by 3 ml of Bratton-Marshall reagent, and the 
solution was allowed to stand for 30 min. 

It was then diluted to volume with distilled water and the absorbance was measured at 
470 nm against a blank solution which was prepared simultaneously. Absorbance was 
plotted against concentration of nomifensine maleate to establish the standard curve, or 
the equivalent regression line equation was calculated. 

(ii) Procedure using PAS reagent 
Portions of nomifensine maleate standard solution (0.1-0.6 ml) were pipetted into six 

50-ml volumetric flasks. 3 ml p-aminosalicylate salt solution was added followed by 
0.5 ml sodium nitrite solution. The solution was allowed to stand for 60 min at room 
temperature. It was diluted to volume with distilled water, and then the absorbance was 
measured at 435 nm using an appropriate blank prepared simultaneously. Absorbance 
was plotted against concentration of nomifensine maleate to establish the calibration 
curve or the equivalent regression line equation was calculated. 

Procedure for sample 
The contents of 10 capsules were accurately weighed and the mean value of the weight 

of capsule contents was calculated. An amount of powder equivalent to about 25 mg 
nomifensine maleate was accurately weighed and transferred into a 25-ml volumetric 
flask. 20 ml of 0.5 M phosphoric acid were added and the solution was shaken for 10 
min. It was then diluted to volume with 0.5 M phosphoric acid and filtered. 

The following procedures were applied for the sample filtrate: 
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(a) Bratton-Marshall reagent method. Portions of 0.1-0.8 ml of the filtrate were 
pipetted into 50-ml volumetric flasks. The procedure was continued as described for the 
standard solutions using Bratton-Marshall reagent. [See section (i), from “0.5 ml 
sodium nitrite solution was added”.] From the prepared calibration curves the 
concentration of nomifensine maleate in the sample was determined. Alternatively, the 
concentration can be calculated from the regression equation. 

(b) p-Aminosalicylic acid method. Portions (0.1-0.6 ml) of the sample filtrate were 
pipetted into 50 ml volumetric flasks. The procedure was continued as described for the 
standard solutions. [See section (ii), from “3 ml p-aminosalicylate salt solution”.] From 
the prepared calibration curve the concentration of nomifensine maleate in the sample 
was determined. Alternatively, the concentration can be calculated from the regression 
equation. 

Results and Discussion 

The diazotised form of nomifensine maleate couples with N-(1-naphthyl)-ethylene 
diamine and p-aminosalicylic acid to yield red and yellow azo dye derivatives with 
absorbance maxima at 470 and 435 nm, respectively (Figs 1 and 2). The reactions of N- 

Figure 1 
Absorption spectrum of the diazotised form of 
nomifensine maleate and N-(1-naphthyl)-ethylene 
diamine dihydrochloride. 

0.6- 

0.6 - 

Figure 2 
Absorption spectrum of the diazotised form of 
nomifensine maleate andp-aminosalicylic acid. 
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1.0 

0.6 F 
Figure 3 
The relationship between time and absorbance for 
completion of the diazotisation and coupling reaction 
between diazotised nomifensine maleate and N-( l- 
naphthyl)ethylene diamine dihydrochloride. 

Figure 4 
The relationship between time and absorbance for 
completion of the diazotisation and coupling reaction 
between diazotised nomifensine maleate andp- 
aminosalicylic acid. 

Figure 5 
Optimum concentration for IV-(1-naphthyl)-ethylene 
diamine dihydrochloride required for maximum 
colour development. 

Figure 6 
Optimum concentration forp-aminosalicylic acid 
required for maximum colour development. 
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(1-naphthyl)-ethylene diamine andp-aminosalicylic acid with diazotised aromatic amines 
are well known azo dye-forming reactions. 

The diazotisation and coupling reactions were carried out at 5°C and at room 
temperature. The most satisfactory results were obtained at ambient conditions. 
Although the addition of an alkali such as sodium hydroxide, sodium carbonate or 
sodium acetate to optimise the coupling reaction conditions is a general practice, such 
additions were found unnecessary since the intensity of colours developed and 
absorption maxima were not affected when the medium was made alkaline. The 
minimum times necessary for completion of the diazotisation and coupling reactions are 
30 and 60 min for N-(1-naphthyl) ethylene diamine dihydrochloride andp-aminosalicylic 
acid reagents, respectively (Figs 3 and 4). The optimum concentrations of both reagents 
required for maximum colour development are shown in Figs 5 and 6. Under the 
experimental conditions established using the Bratton-Marshall reagent, the absorbance 
in l-cm cells was linearly related to concentration (C, u.g ml-‘) of nomifensine maleate 
over the range 2-16 Kg ml -l. The regression line equation being A = 0.016C + 0.005, 
and the correlation coefficient, r, is 0.999. 

Similarly, when using p-aminosalicylic acid reagent, the linear relationship between 
absorbance and concentration was demonstrated over the range 2-12 bg ml-‘. The 
regression equation was calculated to be A = 0.054C + 0.001, and the correlation 
coefficient, r, is 0.9995. 

When the two proposed methods were applied for the analysis of commercial capsules 
(Merital@- mg), the mean percent recoveries obtained were 97.53 f 0.71 and 
100.28 + 1.32 using the Bratton-Marshall and PAS reagents, respectively. 

The results found by applying the two methods to the analysis of nomifensine capsules 
have been statistically compared (Table l), with regard to precision and accuracy. Based 
on the F-test at 95% confidence level, there is no significant difference between the 
precision of two methods. However, by the t-test, there is a significant difference 
between the two means. A set of experiments to determine the added recoveries (Table 
1) gave percentages 99.01 + 0.46 and 100.03 + 1.03 for the Bratton-Marshall and PAS 
reagents, respectively. Based on the F- and t-tests of the added percentage recoveries, 
the two proposed methods do not differ significantly with regard to precision and 
accuracy. 
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