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Abstract

A sensitive indirect spectrophotometric method is proposed for determining
mefenamic acid in pure form and in its pharmaceutical preparations. The method is
based on the reaction of mefenamic acid with potassium iodate and potassium iodide
to liberate iodine , which is immediately converted to triiodid ion complex in presence
of an excess of potassium iodide solution to form yellow dye ,which exhibits
maximum absorption at 347 nm. Beer’s law is obeyed over the range 10 to 1200 pg of
mefenamic acid in final volume 25 ml, i.e.,0.4- 48 ppm with a molar absorptivity of
0.904x10*.  mol'.cm™ and Sandell’s sensitivity index of 0.0266 pg.cm™, a relative
error of -0.625 to 1.470 % and a relative standard deviation of +0.336 to +1.764 %
depending on the concentration level . The proposed method has been applied

successfully to determine mefenamic acid in pharmaceutical preparations.
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Introduction

Mefenamic acid  [2-(2,3-

dimethyl phenyl)amino]benzoic acid is

a non-steroidal anti- inflammatory

drug which has analgesic, anti-

inflammatory and antipyretic actions
and it used specially in the treatment

of rheumatoid arthritis and

osteoarthritis and other muscular-

skeletal diseases V. Mefenamic acid

has the following structure .

CooH Me

ZT

Me

M.wt =241.3 g /mol.

Different of techniques have
been described for the determination of

mefenamic acid as pure and in

dosages forms. These techniques

titrimetric®” ,

chromatographic*®, luminescence |

) electrometric!'?,

(11,12)

include

.. . 8.9
flow injection®
spectroflurometric ,and

spectrophotometric methods*'”. Also

National Journal of Chemistry,2009, Volume 34,363-374

364

2009-

= 0.0266
%+1.764  +0.336

several spectro-photometric methods
described the
of

have been for

simultaneous determination
mefenamic acid in the mixture with

the
(20-21)

other active drugs in same

pharmaceutical preparations
However some of these procedures

suffer from one or another

disadvantage such as extraction to

(13)

organic solvent , require non-

(7 and other need

(16,18)

aqueous medium

control  of  temperature
The objective of investigation reported
in this paper is to evaluate a simple,
sensitive and accurate method for the
assay of mefenamic acid(in an aqueous
medium) , either in pure form or in
pharmaceutical ~ preparations  .The
method based on oxidation reduction
reaction of iodide and iodate ion in
acidic medium (mefenamic acid) to
produce yellow dye which its intensity
proportional to mefenamic acid present

in solution (indirect method).



Experimental

Apparatus

All spectrophotometric

measurements are performed

UV-visible

on
Shimadzu recording
spectrophotometer UV-160 using 1-cm
silica cells.
pH meter type Philips PW 9420 is used
for pH reading.

Reagents
All chemicals used are highest purity
available.
Standard mefenamic acid solution,
100,ug.m|'1. This solution is prepared
by dissolving 0.01 g of mefenamic acid
(SDI- Iraq) in ethanol and the volume
is diluted to 100 ml with ethanol in a
volumetric flask.
Potassium iodide solution, 0.015 M.
This solution is prepared by dissolving
0.2490 g of potassium iodide (Fluka)
in 100 ml distilled water in a
volumetric flask.

Potassium iodate solution, 0.01 M.

This solution is prepared by dissolving

0.2140 g of potassium iodate (Fluka)

in 100 ml distilled water in a
volumetric flask.
Mefenamic acid capsule solution,

100pug.ml™.  Weight and mix the
contents of five capsule (each one
contain 250 mg mefenamic acid), an

accurately weighed amount of powder
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equivalent to 0.01g mefenamic acid is

dissolved in 75ml ethanol , after
filtration of the solution the volume is
completed to 100 ml with ethanol in a
volumetric flask.
Mefenamic acid suspension solution,
100ug.ml™t.  The content of the
container (100 ml, each 5ml contain 50
mg mefenamic acid) is mixed with 400
ml of ethanol then the solution is
warmed , then filter and the volume is
completed to 500 ml with ethanol, 5 ml
which equivalent to 0.01 g mefenamic
acid is transferred in to a 100 ml
calibrated flask and the volume is
completed with ethanol.
General Procedure and calibration
graph

To series of 25 ml -calibrated
flasks, which ~ contain  increasing
volume( 0.1-16) ml of mefenamic acid
100ug /ml, 3 ml of potassium iodate
(0.01M ) and 6 ml of pot-assium iodide
solution ( 0.015M ) are added then the
flask stand for 15 minutes, the
absorbances of the yellow coloured
products are measured immediately
after dilution at 347 nm against the
reagent blank, a liner calibration graph
is obtained over the concentration
range of 10-1200 pg mefenamic acid /
25 ml concentration above 1200 ug

mefenamic acid / 25 ml give negative
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deviation from Beer’s law (Fig. 1). The mefenamic acid, has been found to be
apparent molar absorptivity, referred to 0.904x10*1.mol ™ .cm
2.00 =7 Y =0.0015x + 0.0205

r? = 0.9934

1.50

1.00

Absorbance

0 400 800 1200 1600 2000
ug of MEF /25 ml

Fig 1 Calibrated graph determination of mefenamic acid

Results and Discussion
Principle of reaction

It has been suggested that water- 105" and I~ ions as shown in the
soluble acidic compound liberate reaction below (22 )
iodine from solution containing both
S517+105+6 H" I, + 3H,0

The yellow colour of solution is due Mefenamic acid contain acidic group
and can undergoes similar reaction

to the immediately converted of I, to with iodide-iodate ions.

tri-iodide ion in presence of excess

1odide 1on.
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Method optimization”
The effect of various parameters on

colour development is tested to
establish the optimum conditions for
reaction of mefenamic acid with iodate
and iodide ions.

For the subsequent experiments, 100
pg of mefenamic acid is taken in 25 ml

final volumes .

Effect of iodate amount

Various volume of potassium iodate
solution( 0.01M ) are tested , the final
that 3 ml of

results indicated

v
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Tri-iodide

potassium iodate solution is more
suitable amount which is gives the
highest value of intensity to the colour

of the product formed (Tablel).
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Table 1. Effect of potassium iodate amount on absorbance

ml of KIO;
(0.01M)

Absorbance/pg of MEF present B i
r

50 100 | 150 | 200 |300 |600 |1200

0.066 |0.145 [ 0.208 [0.258 | 0.365 | 0.495 | 1.011 | 0.012 0.9854

2 0.059 10.126 |0.210 |0.266 | 0.367 | 0.522 | 1.109 | 0.017 0.9874
3 0.062 {0.134 |1 0.216 |0.285 | 0.395 | 0.575 | 1.140 | 0.013 0.9886
4 0.056 |0.129 [ 0.213 [0.285 | 0.406 | 0.580 | 1.151 | 0.012 0.9868
5 0.057 10.130 | 0.214 | 0.288 | 0.393 | 0.583 | 1.145 | 0.010 0.9886

*Absorbance of blank versus distilled water at 347 nm.
** Determination coefficient

Effect of iodide amount

The effect of the amount of potassi-um formed has been investigated and the

iodide

solution ( 0.015M ) on result are illustrated in Table 2

maximum absorbance of the dye

Table 2. Effect of potassium iodide amount on absorbance

ml of Absorbance/pg of MEF present
0.01M r’
KIO B
3 50 100 | 150 | 200 | 300 | 600 | 1200
3 0.058 [ 0.135 [0.218 | 0.288 [ 0.401 | 0.581 | 1.131 | 0.009 0.9870
4 0.063 | 0.147 [ 0.238 {0.313 |0.470 | 0.655 |1.467 | 0.011 0.9870
5 0.056 | 0.151 [ 0.249 | 0.333 {0.492 |0.720 | 1.684 | 0.014 0.9880
6 0.071 { 0.163 [ 0.263 | 0.351 {0.520 [ 0.908 | 1.799 | 0.019 0.9980
7 0.067 | 0.160 | 0.262 {0.359 |0.515 [ 0.915 |1.811 | 0.020 0.9980
8 0.065 | 0.161 [ 0.259 {0.363 |0.345 | 0.911 | 1.806 | 0.021 0.9964
From the result in Table 2, 6 ml of recommended for the subsequent
potassium iodide has been experiments.
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Effect of time on oxidation reaction

The oxidation reaction time is absorbance reached maximum after 15
determined by following the colour minute, this time (15 minute) is
development at room temperature chosen for subsequent experiments.

(23£1C ). It is observed that the

Table 3. Effect of oxidation time

Time*(min) 0 5 10 15 20 25 30 40

Absorbance | 0.081 | 0.141 | 0.149 0.157 | 0.156 | 0.157| 0.157| 0.156

*Before dilution with distilled wate
Effect of surfactant
The effect of several types of surfactants on intensity of the dye has been

investigated.(Table 4).

Table 4. Effect of surfactant

Absorbance/ Order* of addition
Surfactant
Solution I 1 I
A AN A AM A AN
SDS
(1><10'3 M) 0.136 94 0.147 96 0.156 94
CPC
(1X10"3 M) 0.162 95 0.128 96 0.154 96
T“f(f;fx'loo 0074 | 82 0007 | 6l 0.114 63

* 1 -MEF +Surfactant(S)+ Potassium iodate (I037) +Potassium iodide( I") -
IIMEF+ I037+S+ T”
III - MEF +103" +1 +S
Not. Absorbance without surfactant=0.161 and AA = 96

The results in Table 4 indicate contrast (AM)],therefore it has been
that addition of surfactants give no recommended to eliminate the use of
useful effect [an increase in the surfactants in  the  subsequent
intensity or an improve in the colour experiments.
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To obtain optimum results the order of addition of reagents has been studied

(Table 5).
Table S. The order of addition
Reaction component Order number Absorbance
MEF+ KIO; +KI I 0.160
MEF+ KI+ KIO3 I 0.150
+ MEF+ KI KIO; 11 0.158
+KI +MEF KIO; v 0.152
KIO;+ MEF + KI v 0.151

The result indicate that the order
I(give maximum absorbance) should
Effect of Time

The

of the

stability of the

effect time on

development and

coloured complex for different

amounts of mefenamic acid 1is

investigated under the optimum

experimental conditions established.

The low concentration of mefenamic

be followed as give under the general

procedure.

acid produce a stable coloured species
which is stable for at least one hour,
while concentrations from 75-100pg
/25 ml give stability period from 0-20
minutes and concentrations >200ug
mefenamic acid / 25 ml give unstable

products (Table 6).

Table 6. Effect of time on the absorbance of complex

) . Absorbance / pg of Mefenamic acid in 25 ml
fime /minute |-, ¢ 50 75 100 200 800
0 0.030 0.063 0.130 0.159 0.325 1.265
5 0.030 0.063 0.129 0.158 0.311 1.317
10 0.029 0.064 0.129 0.156 0.296 1.348
15 0.030 0.064 0.127 0.155 0.277 1.366
20 0.030 0.064 0.124 0.151 0.261 1.387
25 0.030 0.063 0.123 0.150 0.240 1.405
30 0.029 0.064 0.122 0.148 0.220 1.425
35 0.030 0.062 0.120 0.146 0.201 1.440
40 0.030 0.062 0.118 0.144 0.183 1.451
45 0.030 0.062 0.117 0.144 0.169 1.469
50 0.030 0.062 0.117 0.142 0.156 1.478
55 0.029 0.060 0.115 0.140 0.141 1.492
60 0.029 0.059 0.114 0.138 0.127 1.503
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Effect of interference that there is no significance interference

The effect of the presence of some produced by these foreign substances on

common pharmaceutical additive on the suggested method except starch in high

efficiency of suggested method has been

studied. The result in (Table7 ) indicate

concentration.

Table 7. The effect of foreign compounds on assaying mefenamic acid

. Recovery(%) of MEF per pg foreign added
Foreign compound
100 500 1000
Glucose 97.93 98.62 101.37
Lactose 96.55 100.00 97.93
Starch 97.93 95.86 90.34
Gum Arabic 97.26 101.09 102.73
Glycerin 99.31 102.75 96.55
Final absorption spectra
Potassium iodate and yellow  colour production .The
potassium iodide undergo oxidation absorption spectrum (Fig 2 ) shows a
reduction reaction in acidic medium maximum absorption at 347 nm
(mefenamic acide) as listed in the against the reagent blank which give
recommended procedure to produce a maximum absorption at 251 nm.
0-5
D .4
0.3
@
c
2 0.2}
-
-
< 0.1F
0.0 T -
250 300 350 400 450 S00

Wavelength , nm

Fig (2): Absorption spectra of (A)the complex against blank ,(B) complex against
distilled water and(C) blank against distilled water
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Accuracy and precision

To check the accuracy and precision
of the calibration graph three different
concentration within linearity range are

selected ( 50 ,100 ,200,800) and

2009-

determined. The results are shown
Table

method is satisfactory.

Table 8. Accuracy and precision

in

8 which indicate that proposed

Amount of MEF Relative error Relative standard
pg ¢ taken %* deviation %*

50 1.470 +1.764
100 -0.625 +1.623
200 -0.579 0.881+
800 -0.168 0.336+

* Average of five determinations

Analytical applications

The proposed method was applied mefenamic acid solution), included

to determine mefenamic acid in different

pharmaceutical prepar-ations(the pH of

solutions should be the same of standard

Table 9. Analytical appl

capsule and suspension .

obtained as shown in Table 9

ication of proposed method

On applying

proposed procedure, good recoveries are

Sharmaceutical preparation ['& Mefenamic acid g mefenamic acid Recovery*
pIep present/25ml measured/25ml (%)
25 24.99 99.96
Ponstidin capsule(250mg) 50 48.80 97.60
N.D.I-Iraq
100 99.80 99.80
25 24.75 99.00
Ponstidin capsule(250mg) 50 51.40 102.80
GMBH,Germany
100 96.87 96.87
25 24.77 99.08
Mefaman(50mg/5ml)
AL-mansour Pharma-Ind. 50 49.80 99.60
(Baghdad-Iraq) 100 100.96 100.96

* Average of three determinations
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Evaluation of the proposed method
The performance of the proposed
method is assessed by calculating the
student's t— test compared with the
standard method (British
Pharmacopeia , 2000). At the 95%

confidence limit for four degree of

2009-

freedom , the calculated t- values do
not exceed the theoretical value
(2.776). The results in Table 10
indicate that there is no significant
difference between the proposed

method and the standard method.

Table 10.Analysis of mefenamic acid in pharmaceuticals by proposed and

official method
Recovery%*
Drug
Official t-exp
Present method method?
Ponstidin
capsule (250mg) 99.52 100 0.181
N.D.I-Iraq
Ponstidin capsule (250mg) 98.57 99 45 0.703
GMBH, Germany
lefaman suspension (50mg/5m
AL-Mansour 100.81 101.19 0.160
Baghdad-Iraq
Conclusion
Accurate and sensitive mefenamic acid n various

spectrophotometric method for the
determination of trace amount of
mefenamic acid in aqueous solution
based on reaction of iodide and iodate
ions with mefenamic acid(as an acid of
reaction).The proposed method has

been successfully applied to assay of

373

pharmaceutical preparations.The t-
value indicate that there 1is no
significant difference between the
proposed method and the standard
method .However, the proposed
method need neither temperature

control nor extraction step.
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