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ABSTRACT 
Diclofenac sodium and Mefenamic acid have been quantified in tablet dosage form by atomic absorption spectrometry 
(AAS). These methods are based on formation of the metal complexes of Diclofenac sodium and Mefenamic acid with 
cupric chloride and cobaltous chloride. The first method is based on reaction of both the drugs with cupric chloride to give 
light blue colored metal complexes, which are then extracted with dichloromethane and digested with 0.1 M nitric acid. 
Both the drugs are indirectly estimated via determination of copper content in the formed complexes by AAS. The second 
method is based on the formation of pink colored complexes of both the drugs with cobaltous chloride. These metal 
complexes are extracted with dichloromethane and estimated via determination of cobalt content in the formed complexes 
after digestion with 0.1 M nitric acid by AAS. 
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INTRODUCTION 
Diclofenac sodium and Mefenamic acid are widely used 
pharmaceutical compounds. They inhibit arachidonic acid 
metabolism by cyclo-oxygenase (COX). Diclofenac is unique 
among the NSAIAS (nonsteroidal anti-inflammatory agents) 
as it possesses three possible mechanisms of actions; 
inhibition of the arachidonic acid cyclo-oxygenase system (3-
1000 times more potent than other NSAIAS), inhibition of 
the lipo-oxygenase pathway, and inhibition of arachidonic 
acid release and stimulation of its reuptake. It is indicated for 
the treatment of rheumatoid arthritis, osteoarthritis and 
ankylosing spondylitis. Hence approved as an anti-
inflammatory agent; for several uses, in United States. 
Mefenamic acid in a dose of 250mg is superior to 600mg of 
aspirin as an analgesic. It has lower incidences of GIT 
(gastrointestinal tract) bleeding compared to aspirin. It has 
been approved for use in the management of primary 
dysmenorrheal. [1-2]   
Several methods like Spectrophotometric [3-6], HPLC [7-10], 
HPTLC [11-12], Colorimetric [13-14], Spectrofluorimeteric [15-16], 
Capillary Electrophoresis [17-18] and GC [19-20] have been 
reported for quantitative estimation of Diclofenac sodium 
and Mefenamic acid.  
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Reactions of the investigated drugs with cupric chloride and 
cobaltous chloride have not been examined before. The 
present methods are simple, sensitive, accurate and 
economical for routine quality control analysis of both the 
drugs. 
 
MATERIAL AND METHODS 
All the analysis has been carried out on Atomic absorption 
spectrometer (GBC Aventa 935 plus), UV/ VIS 
spectrophotometer (EZ 301 Perkin Elmer) and FTIR 
spectrometer (Test scan Shimadzu FTIR 8000 series). Pure 
samples of Diclofenac sodium and Mefenamic acid were 
kindly supplied by Jagsonpal Pharmaceutical. Ltd. (India) 
and P & B Laboratories Pvt. Ltd. (India) respectively. 
Standard stock solutions of both the drugs; containing 0.5 
mgml–1 were prepared in methanol. Each was further diluted 
to five dilutions ranging from10 to 250 µgml-1 with distilled 
water. 
Preparation of standard curves 
In cupric chloride method; 1 ml of each dilution was 
transferred to 10 ml volumetric flasks. Added 5 ml (1 %) 
cupric chloride solution and shaken vigorously for 15 
minutes. All volumes were made up to mark with distilled 
water. Transferred quantitatively to separating funnels and 
extracted with (3×10 ml) dichloromethane. These 
dichloromethane extracts were evaporated and digested with 
10ml (0.1 M) nitric acid. Aspirated the acid extracts directly 
in the atomic absorption spectrometer and measured their 
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absorbance at 324.8 nm for copper. Standard curves were 
generated for both the drugs by using regression analysis 
(Table 1).  
In cobaltous chloride method; 1 ml of each dilution was 
transferred to 10 ml volumetric flasks. Added 5 ml (1 %) 
cobaltous chloride reagent and heated at 60oC for 15 minutes. 
Added 1ml (0.5 %) triethanolamine reagent and made 
volume up to mark with distilled water. Transferred 
quantitatively to separating funnels and extracted with (3×10 
ml) dichloromethane. Dichloromethane extracts were 
evaporated and digested with 10 ml (0.1 M) nitric acid. 
Aspirated the acid extracts directly in the atomic absorption 
spectrometer and measured their absorbance at 240.7 nm for 
cobalt. Standard curves were generated for both the drugs by 
using regression analysis (Table 2). 
 

Table 1: Quantitative parameters for the determination of Diclofenac 
sodium and Mefenamic acid with cupric chloride method 

Bulk drug Linearity range 
observed (µgml-1) Intercept Slope Correlation 

Coefficient 
Diclofenac 

sodium 1.5-22.5 0.024 0.016 0.998 

Mefenamic 
acid 2.5-23.0 0.013 0.017 0.996 

 
Table 2: Quantitative parameters for the determination of Diclofenac 
sodium and Mefenamic acid with cobaltous chloride method 

Bulk drug Linearity range 
observed (µgml-1) Intercept Slope Correlation 

Coefficient 
Diclofenac 

sodium 1.2-21.0 0.051 0.032 0.998 

Mefenamic 
acid 3.0-24.5 0.084 0.021 0.997 

 
Table 3: Determination of the Diclofenac sodium (D) and Mefenamic acid 

(M) in tablets by cupric chloride method 

Sample 

Label 
Claimed  

(mg / 
tablet) 

Amount 
Found     
(mg/ 

tablet) 

%age of 
Label    

Clamed 
Found 

Coefficient 
of 

Variation* 

Percenta
ge 

Recovery 

Brand I 
(D) 50 50.17 100.34 0.42 100.37 

Brand 
II (D) 50 49.88 99.76 0.39 99.67 

Brand 
III (D) 50 50.37 100.74 0.87 100.53 

Brand 
IV (M) 500 500.70 100.14 0.37 100.26 

Brand 
V (M) 500 501.90 100.38 0.68 100.21 

Brand 
VI (M) 500 499.20 99.82 0.57 99.46 

*Mean of three estimations 
 
Table:  4 Determination of Diclofenac sodium (D) and Mefenamic acid 
(M) in tablet dosage form by cobaltous chloride method 

Sample 

Label 
Claimed   

(mg / 
tablet) 

Amount 
Found     
(mg/ 

tablet) 

%age of   
Label    

Clamed 
Found 

Coefficient 
of 

Variation* 

Percenta
ge 

Recovery 

Brand I 
(D) 50 49.92 99.84 0.82 99.85 

Brand 
II (D) 50 50.14 100.28 0.68 100.30 

Brand 
III (D) 50 49.87 99.74 0.87 99.87 

Brand 
IV (M) 500 502.20 100.44 0.73 100.76 

Brand 
V (M) 500 499.80 99.96 0.48 99.56 

Brand 
VI (M) 500 501.30 100.26 0.55 100.47 

*Mean of three estimations 

Preparation and analysis of tablet sample solution 
Twenty tablets were weighed and crushed to fine powder 
separately for Diclofenac sodium and Mefenamic acid. 
Weighed accurately an amount of the powdered tablets 
equivalent to 10 mg of each drug, shaken with (3×10 ml) 
methanol; filtered and washed. Reduced the volume of the 
solvent up to about 6 ml by evaporation. Transferred 
quantitatively into 10 ml volumetric flasks and completed to 
volume with distilled water. Made suitable dilutions to carry 
out analysis by AAS (Table 3 & 4). 
 
RESULTS AND DISCUSSION 
Pharmaceutical analysts are now using metal ions for the 
estimation of different pharmaceutical formulations by 
applying AAS. It provided an indirect method for 
determination of the investigated drugs. In cupric chloride 
method; Diclofenac sodium and Mefenamic acid can be 
determined in the concentration ranges 1.5-22.5 and 2.5-23.0 
µgml–1 with mean percentage recovery of 100.19 ± 0.47 % 
and 100.31 ± 0.79 % respectively. In cobaltous chloride 
method; Diclofenac sodium and Mefenamic acid can be 
measured in the concentration ranges 3.5-21.0, 3.0-
24.5µgml–1 with mean percentage recovery of 99.92 ± 0.15 % 
and 100.26 ± 0.76 % respectively in cobaltous chloride 
method. Linearity is obeyed in both the methods in the given 
concentration ranges. These methods were also applied to 
pharmaceutical formulations of both the drugs as shown in 
Table (3 & 4) along with recovery studies. 
These methods can be employed for routine analysis of 
Diclofenac sodium and Mefenamic acid in quality control 
laboratories. Hence the aim of development of simple, 
precise, sensitive and economical methods gets fulfilled.  
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