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A simple, accurate, and rapid indirect spectrophotometric method has been developed for the determination
of mefenamic acid in its pure form and in pharmaceutical preparations. The method is based on the oxidation
of the mefenamic acid by N-bromosuccinimide (NBS) (excess) and estimating the amount of unconsumed
NBS by safranin dye in the presence of the acid and the surfactant SDS in the aqueous medium at
Ao = 827 nm. Regression analysis of Beer—Lambert's plot proves excellent correlation in the concentration
ranges 0.025 — 5 ug mL" with a correlation coefficient 0.993. A molar absorptivity, Sandell sensitivity,
and limits of detection (LOD) and quantification (LOQ) were calculated to be 2.05x10* L mol" cm,
0.0117 ug cm2, 0.254 ug mL" and 0.847 ug mL™", respectively. The possibility of quantitative determination
of mefenamic acid in pure form and in pharmaceutical preparations in the form of syrup and capsules
with average recoveries 102.57 %, 100.88 %, and 100.57 %, and RSD <£1.69 %, <1.42% and <1.89 % also,
respectively, are shown.
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Introduction staining protocols to color the cell nucleus red.
Mefenamic acid (MFA) 2-[(2,3-dimethyl phenyl) _ This t_ype is known as dimethyl safranin pecause
amino] benzoic acid, It is a non-steroidal anti- it contains two methyl groups. There is also

inflammatory drug that belongs to the anthranilic trimethylsafranin, which contains an additional
acid class [1] Commercially known as (ponstan) or ~ Methyl group and is mainly used in biological staining
(ponstel) [2], it is used medically as an antipyretic applications. Safranin is also used as an indicator in
and is prescribed as a pain reliever, it is used for redox reactions in analytical chemistry [21-22]. Some
some common diseases such as Osteoarthritis and ~ drugs were determinated spectrophotometrically
Rheumatoied arthritis [3], it has a stronger ability to ~ Using safranin dye [22-30].

relieve pain than aspirin and is less dangerous in terms HaC N CH,
of stomach ulcers [4], mefenamic acid white solid thatis =
insoluble in water and slightly soluble in methyl chloride
and alcohol [5].The mefenamic acid was determined H,N \N* NFe
by sensitive methods [6-12],chromatography [13-16],
and other methods [17-20].
CaoH19CINg
H o M.wt = 350.85g/mol
HaC Hy Figure 2. Chemical composition of safranin dye.

Matherials and methods
Apparatus: Shimadzu UV-1800 Double-beam
spectrophotometric was used for absorbance mea-
surements with 1cm matched glass cells.
Figure 1. Chemical structure of mefenamic acid. Reagents and chemicals The reagents and
chemicals used were of a high score of Purity. as in
Safranin Dye. This substance is also known as  Table 1.
basic red, it is a biological stain. dye used in histology
and cytology, It is used as a contrast dye in some

Mefenamic Acid ( C15H|5N02)
2-(2,3-Dimethylphenyl) aminobenzoic acid
M.wt =241.3g/mol
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Table 1. Reagents and chemicals used.

Chemical Molecular Mole_cular
weight Company
name structure
(g / mol)
Mefenamic
acid C,;H,NO, 241.3 S.D.I-Iraq
Safranin
dye C,H,CIN,  350.85 BDH
N-bromo-
succinimide C,H,BrNO, 177.99 BDH
(NBS)
Sulphuric 1, o4 98.08  Scharlau
acid 2774
Surfactant SIGMA-AL-
(SDS) C,,H,,NaSO, 288.372 DRICH

Preparation methods: Mefenamc acid (prepared
100 and diluted to 50 ug mL"): 0.01 g of the drug was
dissolved in an amount of ethanol, then the volume
was completed to 100 mL with distilled water in a
100 mL volumetric flask, then diluted to 50 pg mL™.

Safranin (100 ug mL7): 0.01g from dye was
dissolved in 100 ml distilled water.

N-bromosuccinimide (NBS) (1x102 M): 0.1779 ¢
was dissolved in 100 mL of distilled water, and prepared
another oxidizing agents in the same concentrations.

Sulphuric acid (1 M): 5.63 mL was taken from the
concentrated acid (density= 1.83 g/mL, 95%) and
diluted to 100 mL by distilled water.

Surfactants (0.1%): dilute solutions of surfactants
were prepared by dissolving 0.1 g of each substance
in 100 ml of hot distilled water.

Mefegen capsules analysis (500 mg): Five
capsules of the pharmaceutical preparation were
weighed and the equivalent of the weight of one
capsule was taken and dissolved in an amount of
ethanol. Then the solution was filtered and the volume
was added to 100 mL of distilled water to obtain
5000 pgmL?', A solution it was prepared at
a concentration of 50 upgmL?, and then the
concentrations (0.5, 1.5, 2.5) ygmL" of mefenamic
acid were taken.

Mefedad (oral suspension) analysis (50 mg/5
mL): The proposed methods were applied to the oral
suspension of mefenamic. The syrup was analyzed
by taking 5 mL of the drug solution and diluting it into
100 mLl of distilled water to obtain a solution with a
concentration of 500 ug mL™", from which 50 pg mL"
were prepared. different volumes (0.1, 0.3, 0.5) mL
were taken to obtain concentrations (0.5, 1.5, 2.5)
pug mL" of mefenamic acid.

Results and discussion

A primary study, the absorption spectrum and the
standard curve of the dye: The absorption spectrum of
the dye at a concentration of 100 ug mL" was studied
by taking increased sizes of dye (0.1-3.0) mL in a 10

mL volumetric bottle to obtain the optimal amount that
gives the best absorption at a wavelength of 527 nm.
As shown in Fig.3.
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Figure 3. Absorption spectrum of safranin dye.

2 mL of the dye solution were taken, which
is equivalent to 20 ug mL" of dye and its use in
subsequent studies falls within the standard calibration
curve for dye, Figure 4.
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Figure 4. The standard calibration curve for dye.

Setting the optimal conditions

Choosing the type of oxidizing agent: 2 mL of the
safranin dye solution (100 ug mL") was taken, then
1 mL of the oxidizing agent 1x102 M and 1 mL of
hydrochloric acid were added in a 10 mL volumetric
flask. The solutions were diluted with distilled water
and leave it for 10 minutes at room temperature, then
the absorption was measured at a wavelength of
527 nm against blank solutions. The table shows
that the best oxidizing agent is NBS. The results are
shown in Table 2.

Table 2. The effect of various oxidizing agent

Oxidizing agent 1x102M Absorbance
CuSO,.5H,0 0.796
KIO, 0.926
NCS 0.958
NBS 0.036
KBr.KBrO, 0.506
K,Cr,0O, 1.00
KMnO, Turbit
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Different volumes of the oxidizing agent: The
effect of the volume of the oxidizing agent NBS
1x102 M was studied, different volumes of
(0.0-1) mL were used, and it was found that 1 mL is
the best volume, as it gives the best dye retention. The
results are shown in Fig.5.
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Figure 5. Effect of different amounts of oxidizing agent.

Different types of acids: 1 mL of different types of
acids (1 M) was used and added to 1 ml of the drug
compound with 1 mL of oxidizing agent and left for
5 minutes, 2 mL of the dye was added and left for
10 minutes, then the absorbance was measured at
527 nm. The results appear in Fig.6.
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Figure 6. Effect of different types of acids.

Different amounts of acid (H,SO,): Different
amounts (0-1.5) mLl of the acid used H,SO, were
added in order to find out the optimal amount. It was
found that 1 ml is the best and gives the highest
absorption, as in Table 3.

Table 3. Different amounts of sulfuric acid.

Volume (ml) of H,SO, (1M) Absorbance

Without 0.041

0.25 0.106

0.5 0.129

0.75 0.147

1 0.166

1.25 0.127

1.5 0.118

Effect of oxidation time: The time required for
oxidation was studied by leaving the solutions after
dissolving the drug compound (50 pgmL"), then
adding 1 ml of the oxidizing agent (1x10% M) and
1 mL of sulfuric acid (1M), then the solutions were
left for different periods of time, then adding 2 mL
of safranin dye 100 ugmL-". After that, it was diluted
with distilled water to the mark, then the solution was
measured at a wavelength of 527 nm against its blank
solutions. The results are shown in Table 4.

Table 4. Effect of oxidation time.
Time/ min 1.0 3.0 5.0 7.0 10 15
Abs. 0.126 0.141 0.165 0.179 0.191 0.180

The table above shows that 10 minutes is enough
time to complete the oxidation process, so it was used
in subsequent experiments.

Studying the effect of surfactant: Different types of
surfactants were studied, including positive, negative,
and neutral, by adding 1 ml of each substance at a
concentration of 0.1% to the reaction mixture. The
results obtained from the experiments indicate that
the use of SDS has a role in increasing absorption and
stabilizing the product, and Fig. 7 it shows its positive
effect, so it was used.
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Figure 7. Study of surfactants.

Studying different amounts of surfactants:
increasing amounts of SDS (0.0-2) mL were taken
and it was found that 1 mL gives the best absorption
in Table 5.

Table 5. Effect different amounts of SDS.

Volume (mL) ,,.
of SDS 0.1% ithout

Absorbance

0.5 1 1.5 2

0.191 0.206 0.215 0.200 0.184

The effect of temperature and stabilization time:
Different temperatures were studied on the formation
and stability of the product. It was found that the
absorbance decreases at high temperatures. The
formation time of the product is 25 minutes for more
than 100 minutes. It was found that the colored product
it gives the best absorption at a temperature of 50 C*
and the results are shown in Fig.8.
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Figure 8. The effect of temperature and stabilization
time.

Absorption spectrum: The absorption spectrum
was taken after fixing the optimal conditions for the
reaction, as in Fig.9.
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Figure 9. Final absorption spectrum for the
determination of mefenamic acid. A: Absorption
spectrum of 2 uyg mL" of mefenamic acid versus
distilled water. B: Absorption spectrum of 2 ug mL" of
mefenamic acid versus blank solution. C: Absorption
spectrum blank solution versus distilled water.

The optimal conditions are summarized in Table 6.
Table 6. Summary of the optimal conditions.
Optimal condition
A__ (nm) 527

max

Amount of NBS 1x102M (mL) 1
Amount of H,SO, 1M (mL) 1
Safranine 100 pyg mL™" (mL) 2
Amount of SDS (0.1%) (mL) 1

Tempreture 50C

Calibration Curve: Increasing amounts (0.05-1)
mL of mefenamic acid (50 ug mL"') were added to
(10 mL) volumetric flasks, then 1 mL of oxidizing agent
(1x102 M), 1 mL of SDS (0.1%), and 1 ml of sulfuric
acid (1 M), then the solutions were left for 10 minutes,
then add 2 ml of safranin dye (100 yg mL™"), and
complete the volume to the mark with distilled water.

The solutions were left after dilution at a temperature
of 50 C° for 25 minutes, then all solutions were
measured against the blank solution at a wavelength
of 527 nm, as in Fig.10. Follow Beer’s law with in the
concentration range (0.25-5) ug mL-".
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04 | R?=0,993
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2
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<
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Figure 10. Calibration curve for determination of
mefenamic acid.

Proposed chemical reaction are showh on
Figure 1101231,

Accuracy and precision of the method: Three
concentrations (0.5, 1.5, 2.5) uyg mL" of mefenamic
acid (50 yg mL™") were used to verify the accuracy
and precision of the method by taking five readings
for each of them as in Table 7, which means that the
method has high accuracy and precision.

RSD % = S/X x100, X = Zxi/N,

Recovery % =0 /T x 100,

Relative Error = O-T/Tx100, where S - standard
deviation, X - Arithmetic mean, N - numbered of
reads , O - measured value T - true value.

Table 7. Study of accuracy and precision.

Amount added Rocovery, Average
(ng/ml) % Recovery, RSD %
Taken Found %
0.5 0.52 104.00 1.69
15 152 10133 10257 90
2.5 2.56 102.40 0.95

Application of the suggested method for the
determination of the drug compound on pharma-
ceutical preparations.

Table 8 shows the extent of the efficiency and
success of the developed method for its application
to pharmaceutical preparations. The recovery in the
capsule ranged from (96.8-103.6)% and in the syrup
ranged from (98.00-104)%.

The standard addition method to pharmaceutical
preparations: To verify and prove the efficiency and
success of the proposed method, The standard
method of addition to pharmaceutical preparations
was applied for mefenamic acid in capsule and syrup
form. Fig 12,13 shows the application of the standard
addition to pharmaceutical preparations when taking
(1.0 and 2.0) yg mL™" from capsule and syrup.
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Figure 11. Proposed chemical reactions.

Table 8. Determination of the drug compound in pharmaceutical preparations.
Amount present,

. - Drug Relative Average
L
Pharmacel_mcal Certified Hg/m content Error Rec?very, Recovery, RSD%
preparation Value %o o
Taken Found found, mg %o
Capsule 0.5 0.484 484.00 3.2 96.80 1.89
Brussels 500 mg 15 1.52 506.65 1.3 101.30 100.57 206
Laboratories. Ltd 25 2.59 518.00 3.6 103.60 0.40
Oral Suspension 0.5 0.49 49.00 2 98.00 1.42
Wadi Alrafdain 5% m? \ 15 1.51 50.33 0.66 100.66 10088 (.96
company m 25 2.6 52.00 4 104.00 0.34
y =0,0922x + 0,1859 05 -
o1 0,5 1 R?=0,9973 *1
m2 0,45 =2 045 1 y = 0,0941x + 0,19
04 1 R?=0,9959

) 03 g
2 0,25 S y =0,0924x + 0,0983
S E R? = 0,9967
'31 y =0,0919x + 0,0968
R?=0,9971
4 2 0 2 4 6 4 4 6

Concentration(pug/ml)

Concentration(ug/ml)

Figure 12. Standard addition to the pharmaceutical Figure 13. Standard addition to the pharmaceutical
preparation (syrup). preparation (capsule).
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Comparation the method with other methods: The
proposed method for determinatin mefenamic acid was
compared with other spectroscopic methods. Table 9
summarizes the comparison of the proposed method
with other spectroscopic methods, as the results
demonstrated the success of the proposed method
for determination mefenamic acid in pharmaceutical
preparations.

Table 9. Comparison of the method with other
methods.

Analytical parameters Present Literature
method method [7]
Ao (NM) 527 347
Molar absorptivity 104x2.05  10%x9.04
(L mol'cm™)
Sandell s sensitivity 0.0117 0.0266
(Mg cm?)
Beer’s law Range (ppm) 0.25-5 0.4-48
RSD % 1.4< 1.151
Conclusion
The pharmaceutical compound mefenamic

acid was determinated in its pure form and in
pharmaceutical preparations in the form of syrup and
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