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Abstract: Simple spectrophotometric methods are described for the determination of diclofenac. In the first method 
diclofenac reduces iron(III) to iron when heated in aqueous solution. The ferrous ions produced react with 2,2’- 
bipyridine to form a complex ha&g a maximum absorbance at 520 nm. The reaction obeys Beer’s Law for 
concentrations of 10-80 LLE ml-‘. This method can be aoulied to the determination of diclofenac in tablets. In the second . . . . 
method, diclofenac is treated with Methylene Blue in the presence of phosphate buffer (pH 6.8) and the complex is 
extracted with chloroform. The complex has a maximum absorbance at 640 nm and the graph of absorbance against 
concentration is linear in the range 5-40 l.~g ml -I. This method can be applied to the determination of diclofenac in 
tablets that also contain paracetamol. 
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Introduction 

Diclofenac sodium is the sodium salt of [o-(2,6- 
dichloroanilino)phenyl] acetic acid and is a 
well known analgesic and anti-inflammatory 
agent. Visible spectrophotometric [l-5], GLC 
[6-81 and HPLC [9-111 methods for its deter- 
mination have been described. 

The present work describes calorimetric 
methods for the determination of diclofenac 
sodium in tablets. 

Experimental 

Instrumentation 
All spectral and absorbance measurements 

were made on a Shimadzu (UV 260) UV-vis 
spectrophotometer with lo-mm matched glass 
cells. 

Chemicals 
All chemicals used were of AR grade. 

Diclofenac sodium reference standard was 
obtained from Quantum Chemicals Co. Ltd 
(Taiwan). 

Ferric chloride solution. A 0.2% (w/v) sol- 
ution was prepared in alcohol. 

2,2’-Bipyridine solution. A 0.5% (w/v) sol- 
ution was prepared in alcohol. 

Mixed phosphate buffer (pH 6.8; 0.1 M). To 
500 ml of 0.1 M potassium dihydrogen ortho- 

phosphate, a sufficient quantity of 0.2 M di- 
sodium orthophosphate was added to adjust 
the pH to 6.8 and the solution was diluted to 
1000 ml with distilled water. 

Methylene Blue solution. 25 mg of Methyl- 
ene Blue was dissolved in 100 ml of 0.1 M 
phosphate buffer (pH 6.8). The solution was 
extracted with 30 ml of chloroform in a sep- 
arating funnel to remove chloroform-soluble 
impurities. The aqueous layer was filtered 
through Whatman No. 1 filter-paper. 

Standard stock solution. 50 mg of diclofenac 
sodium was dissolved in 50 ml of distilled 
water. 

Procedure for the calibration curve 
Method I (using ferric chloride and 2,2’- 

bipyridine). 10 ml of standard stock solution 
was further diluted to 50 ml with water. Ali- 
quots of diclofenac sodium solution (200 pg 
ml-‘; l-5 ml) were placed into a series of lo- 
ml volumetric flasks. To each flask were added 
1 ml ferric chloride solution and 1 ml of 2,2’- 
bipyridine solution; each solution was diluted 
to 10 ml with distilled water. The flasks were 
stoppered and kept in a boiling water-bath for 
25 min. The solutions were cooled to room 
temperature and the absorbance was measured 
at 520 nm against a reagent blank. 

The graph of absorbance against concen- 
tration was linear in the range lo-80 Fg ml-‘. 
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The intercept was 0.0844 and the correlation 
coefficient was 0.9952. 

Method II (using Methylene Blue). 10 ml of 
standard stock solution was diluted to 100 ml 
with phosphate buffer (pH 6.8). Aliquots of 
diclofenac sodium solution (100 p,g ml-‘; 2, 4, 
6, 8 and 10 ml) were placed in lOO-ml separat- 
ing funnels. The volume of each solution was 
adjusted to 10 ml with buffer solution (pH 
6.8). To each solution 5 ml of Methylene Blue 
solution was added and the complex was 
extracted with lo-, lo- and 5-ml portions of 
chloroform. The solution was shaken for 1 min 
each time and the chloroform layer was passed 
through a layer of anhydrous sodium sulphate 
(~500 mg) into a 25-ml volumetric flask. The 
volume of the chloroform layer was made up to 
25 ml and the absorbance was measured at 
640 nm against a reagent blank. Linearity in 
the graph of absorbance against concentration 
was observed in the range 5-40 kg ml-‘; the 
intercept was 0.4715 and the correlation coef- 
ficient was 0.9976. 

Results and Discussion 

Standardization of analytical parameters 
Method 1. 

Volume of ferric chloride solution. To a fixed 
quantity of drug solution (5 ml; 25 Kg ml-‘) 
different volumes (0.5-3 ml) of ferric chloride 
solution were added. The colour was devel- 
oped as described under the procedure for the 
calibration curve. It was found that an 
optimum volume of 1 ml of ferric chloride 
solution was required for maximum colour 
development. 

Volume of 2,2’-bipyridine solution. To a fixed 
quantity of drug solution (5 ml; 25 ug ml-‘) 
different volumes (0.5-2 ml) of 2,2’-bipyridine 
solution were added and the colour was devel- 
oped as described earlier. It was observed that 
an optimum volume of 1 ml of 2,2’-bipyridine 
solution was required for colour development. 

Heating time. 5 ml of diclofenac sodium sol- 
ution (25 pg ml-‘) was placed in each of five 
lo-ml volumetric flasks. 1 ml of ferric chloride 
solution and 1 ml of 2,2’-bipyridine solution 
were added to each flask and the solution was 
diluted to 10 ml with distilled water. The 
solutions were kept in a boiling water-bath for 
different time intervals (10, 20, 25, 30 and 40 

min). It was observed that the optimum heat- 
ing time was about 25 min for maximum colour 
development. 

Method ZZ. 
Dye concentration. To a fixed quantity of drug 
solution (5 ml; 100 kg ml-‘) different volumes 
(l-7 ml) of dye solution were added in sep- 
arating funnels. The volume of the total 
aqueous layer was adjusted to 15 ml with 
buffer solution. The complex was extracted 
with chloroform and the absorbance was 
measured. An optimum volume of 5 ml of dye 
solution was required for maximum colour 
development. 

pH of the buffer. 10 ml of standard stock 
solution was diluted to 100 ml with distilled 
water. 5 ml of diclofenac solution was placed in 
each of a series of separating funnels. 10 ml of 
0.1 M phosphate buffer of different pH (5.5,6, 
6.5, 7, 7.5 and 8) was added and the colour of 
the chloroform extract was measured against 
reagent blank. The maximum colour was found 
at pH 6.6-7.0. After a study of the linearity of 
the graph of absorbance against concentration 
the pH was fixed at 6.8. The concentration of 
buffer was fixed at 0.1 M after several exper- 
iments. 

Volume ratio. After several sets of extraction 
experiments it was found that the extraction 
was quantitative when the ratio (v/v) of 
aqueous solution to chloroform was 1.5:1. 
Further extraction of 15 ml of aqueous layer 
was done with lo-, lo- and 5-ml portions of 
chloroform. 

Tablet analysis 
Method 1. An accurately weighed quantity of 

powdered tablets equivalent to 50 mg of 
diclofenac sodium was placed in a 50-ml 
volumetric flask. 30 ml of distilled water was 
added and the solution was shaken for 5 min to 
dissolve the drug. The volume was made up to 
50 ml and the solution was filtered. 5 ml of the 
filtrate was further diluted to 200 ml with 
distilled water. 

A standard solution containing 25 l_t.g ml-’ 
of drug was prepared in distilled water. 

Five millilitres of the standard and sample 
solutions were placed in lo-ml volumetric 
flasks. 5 ml water was used as the reagent 
blank. To each flask 1 ml of ferric chloride 
solution and 1 ml of 2,2’-bipyridine solution 
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Table 1 
Analysis of tablets of diclofenac sodium 

Formulation 

Labelled amount of 
diclofenac sodium 

(mg) 

Found 

Method I Method II 
Amount (pg) Recovery (%) Amount (pg) Recovery (%) 

Tablet A 
Tablet B 
Tablet C 
Tablet D 

Tablet E 

50 
50 
50 
50, with paracetamol 

500 
50, with paracetamol 

325 

49.73 99.46 49.65 99.30 
50.32 100.64 50.18 100.36 
48.77 97.54 48.85 97.70 

- 49.12 98.24 

- 49.31 98.62 

were added. The flasks were stoppered and 
kept in a boiling water-bath. After 25 min the 
flasks were cooled to room temperature and 
the volumes were made up to 10 ml with 
distilled water. The absorbance of the solutions 
was measured at 520 nm against a reagent 
blank. The results are shown in Table 1. 

Method II. A quantity of powdered tablets 
equivalent to 50 mg of diclofenac sodium was 
shaken with 30 ml of water in a 50-ml volu- 
metric flask. The volume was made up to 50 ml 
and filtered. 5 ml of filtrate was further diluted 
to 100 ml with phosphate buffer (pH 6.8). 

A working standard of diclofenac sodium 
containing 50 Fg ml-’ was prepared in phos- 
phate buffer (pH 6.8). 

Ten-millilitre portions of standard and 
sample solutions were placed in separating 
funnels. 5 ml of Methylene Blue solution was 
added to each solution. The colour was ex- 
tracted wtih lo-, lo- and 5-ml portions of 
chloroform. The chloroform extracts were 
passed through a layer of anhydrous sodium 
sulphate and collected in 25-ml flasks. The 
volume was made up to 25 ml with chloroform 
and the absorbance was measured at 640 nm 
against a reagent blank. The results are shown 
in Table 1. 

Reproducibility and Recovery 

Method I 
Five millilitres of diclofenac sodium sol- 

utions (25 kg ml-‘) was placed in each of six 
lo-ml flasks. The colour was developed as 
described under procedure for the calibration 
curve. The absorbance values were found to be 
reproducible with a relative standard deviation 
(RSD) of 0.47%. 

For recovery studies 3 ml of standard diclo- 
fenac sodium solution was added to 3 ml of 

tablet solution which had been analysed 
earlier. The colour of this solution was devel- 
oped together with that of 6 ml of standard 
diclofenac sodium solution. The recovery of 
drug was 98.92-101.03%. 

Method II 
The reproducibility of the method was satis- 

factory with a RSD of 0.63% (n = 6). 
For recovery studies, 5 ml of standard diclo- 

fenac sodium solution (50 kg ml-‘) was added 
to 5 ml of tablet solution which had been 
analysed earlier. The recovery of drug was 
98.20-102.94%. 

The methods described are simple and sensi- 
tive. Common excipients found in tablet prep- 
arations will not interfere with the methods. 
Interference was observed in the presence of 
oxidizing agents but these can be removed by a 
suitable extraction procedure. The method 
using ferric chloride and 2,2’-bipyridine is not 
suitable for the determination of diclofenac in 
the presence of paracetamol since ferric chlor- 
ide will react with paracetamol. The method 
using Methylene Blue can be applied to the 
analysis of diclofenac in tablets, including 
those that also contain paracetamol. 
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