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ABSTRACT
A simple and acc

reactions with silver (I), copper (I1) and iron (111). Mefenamic acid was precipit

ate or ferric chloride standard solutions followed by direct d
bsorption spectroscopy. The optimum conditions fo

nitrate, copper acet
or its indirect determination in the filtrate applying atomic a

been carefully studied. The molar ratio of the reactants were ascertained.
results of the official method revealed equal precision and accuracy. The sug

urate method was described for the quantitative determination of mefenamic acid utilizing precipitaticn

ated from its neutral alcoholic solution by silver
etermination of the above cited jons in the precipitate
r precipitation have
Statistical analysis of the results obtained compared to the
gested procedures were applied for determing

mefenamic acid in pharmaceutial preparations as well and proved validity.

INTRODUCTION

Mefenamic acid is anti-inflammatory, antipyretic
drug with analgesic properties. Its chemical structure is
N- (2,3 xylyD) anthranilic acid (1)-

Several techniques were used for the
determination of this drug such as polarographic (2.3),
fluorometric (), chromatographic (3) and spectro
photometric (6-9) ones.

Silver (1) was used in pharmaceutical analysis as
a reagent for analysis of theophylline and theobromine
(10and some reducing sugar (11), Copper (II)was
recommended in pharmaceutica analysis as a reagent for
analysis of certain sulfonamides (12), oxyphenbutazone
(13), penzyl penicillin (14) and terbutaline sulphate (15).
Also, iron (III) was used for the determination of

aminopyrine (19), methyl salicylate (17 and calcium

pangamate (18),

The present work represcents the
silver (I), copper (IT) and iron (I11) as reagents for the
mefenamic acid determinations through A.A.S.
measurements applying direct and indirect techniques.
The methods proved to be very sensitive and accurate
for its determination in pharmaceutical preparations.
The average recoveries of direct and indirect techniques
were 99.36% 0.19 and 99.49£0.20 for the method
utilizing silver (1): 99.5020.30 and 99.4420.24 for that
utilizing copper (1I) and 99.4910.21 for that utilizing

iron (I11), respectively.

utilization of

EXPERIMENTAL
Instruments:
- Perkin-Elmer atomic absorption, Flame
spectrophotometer
2- Shimadzu U.V. and visible recording

spectrophotometer (U.V.-260).

Materials and Reagents:

1- Mefenamic acid (Park-Davis Co.).

2- Ponstan capsules and syrup, Nile Co., Egypt. labeled
to contain 250 mg and 50 mg mefenamic acid per
each capsule or 5 ml syrup, respectively.

3. 0.025 M silver nitrate (0.425% w/v solution)

4-0.01 M copper acetate (0.2% w/v solution)

5-0.01 M ferric chloride (0.18% w/v solution)

6- Stock mefenamic acid solution (dissolve 80 mg
mefenamic acid in about 40ml alcohol. The solution
was rendered neutral (pH 7.0-7.6) with 0.1N sodium
hydroxide and then completed to 100 m! with
redistilled deionized water.

7- 0.01 M mefenamic acid working solution for Job's
method of continuous variation (i9).

A- Procedures for authenic mefenamic acid:

1- Atomic absorption spectrophotometry utilizing

silver (I):

To different aliquots of stock solution (equivalent
to 3.5-70.6 mg mefenamic acid), 5 mls 0.025 M silver
nitrate solution were added. Kept away from light,
shaked well and then filtered (Whatman No. 44).The
precipitate was washed with redistilled deionized water
until silver (I) free.

a- Direct method:

The precipitate obtained above was dissolved in
the least amount of dilute ammonia solution and
completed to 25 ml with redistilled deionized water.
One ml of the resulting solution was diluted o 25 ml
with redistilled deionize water.,

b- Indirect method:

. mczzr?rigal;;nki wzshlngs were collected in 100
m 3 flasks, ompleted to volume with

rcclhsfllled deionized water. 5mls of the resultine

solution were diluted t wi gy
deionized water. ° 100 ml with redistilled

A blank (omitting addition of the drug) was

performed and absorbance was measured cm b
i the
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g0 mg of mefenamic azig w {-

‘{;ﬂlc»wins conditions; wavelength 32.]
mA, slit widih 3. A, ar pressur l(; l:l cm, lamp currnt the powders equivalent 1© b o oo %
preswrg 2.6 L/min, min, and cetylene added to 40 ml of alcohol :Ilzxdmbc;ic ﬂ‘;i';(’“?i“l.y for gy
itver ; minutes in a 100 mi ¥ SR =tilered
- cIbraton Curve(l) concntraton wre calcuated from a necessary-, the solution wasdrenderled neutra] (‘a
. v N ted to vol,
2- Atomic 7.0-7.6) with 0.1 N NaOH and compreiets 10 Volyg,
an: ic absorpton spctrometry utlizing copper with redistilled dcionizcd wntjr.hro 5 n;l_sra\‘;qums 0(%
AL L < added the specified amoy,
i - resulting solution, was a ' : {of
. Ui\“?’) diffrent aliquots of mefnamc acid solution metal solution an then completed as under A-
guivalent to 1.7-34.0 mg of mfenamc acd), 5 mls of and A-3.
p:

2. For Ponstan Syru

An aliquot equ alent 10 80 mg mct'cnamic.md

coppr ctate soluton were added, shaked well and filterd
iv
fumetric flask, 40 )

(Whatman No. 44). The precpitte was washed with
-redistlled deionzed water til copper (II) free. was pipencd into @ 100 ml vO d
a- Direct method: ethanol was added “nd shaked for 5 min. The solutjgy
The obtained precipitate was dissolved in the was rendered neutral (pH 70~ 7'6)vwluh Ol N sodiuy
“least amopunt of dilutcammonia solution and completed hydroxide, then filtered in a 100 mi VO umetric flask
to volume with redistilled deionized water. completed to volume with redistilled (_klomled Water,
b- Indirect method: The specified amount of the mcl‘al solution was added g
The fitrate and washings were collectedion 100 5 mls. aliquots of the resulting solution and thep
ml volumetric flask and completed to volume with completed as under A-L, A-2 and A-3.
redistilled deionized wter. S i i .
5 mls of the resulln:;gdszl;tcl:n RESULTS AND DISUCSSIQN
. 7.6) alcoholic solution of

were diluted to 100 ml with redistilled deioni
A blank (omitting addition of mefenamic acid) Neutral (pH 7'0, o ,
was carried out and measuring the absorbance at the mefenamic acid give wh.m‘: COﬂgl.ll'dlCd precipitate wity
flaming conditions; wavelength 327.7 nm, lamp current silver nitrate, green preciptate Wflh copper acelate and
7 mA, lit with 3.8 A, air pressure 10 |/min, and violet precipitate with ferric chl0(1q0. These pr«:c:mlei
form the basic of micro - quantitive determination of

acetylene pressurc 2.3 1/min. :
Copper (II) concentra mefenamic acid. The metal 1ons f:omcm. can be
a calibration curve. determined either directly in the precipitate or indirectly

iron in the filtrate by atomic absorption spectrometry (1ables

3. Atomic absorption spectrometry utilizing
{,2 and 3).Addition of the recommended amount of

alcohol must be avoided otherwise it will solubilize (e

tions were calculated from

11I):

e To different aliquots of stock solution (equivalent

to 2.4-48.0 mg of mefenamic acid), 5 mls of ferric formed precipitate itself.

chloride solution were added, shaked well and then Concerning the effect of pH on prccipilaliun.
buffer, solutions covering the acid to the alkaline rang

filtered (Whatman No. 44). The precipitale was washed

ith redistilled deionized water until iron (111) free. have been tried. Acid media have a solubilizing effet

> Direct metho d: on the precipitate leading to lower results for the dired!
technique and higher ones for the indirect techniq

ove was dissolved in
while akali media precipitate the metal as its oxide of

tate obtained ab

The precipi :
the least amount of dilute ammonia solution and
completed 10 2? 'ml Wlm:' md»:rs;:::”:'(liu?ee(;(:‘:l;gd’n ‘I"a‘F{L- hydroxide leading to higher results for the direct
S 1t solution | wl ~shnt . f
5mis of the rest ung technique. The optimum pH was found to be neutrd
redistilled deionized water. (pH 7.0 - 7.6).
b- Indirect method: Consideri eal ) oA 2l
The filtrate and washings were collected in 100 pre‘:ipitati':):d;n:ﬁ (:r;ut:l ion concentration effect
; ; . ' the initating soluti 1
ml volumetric ﬂazk. c?mp;ete(: lof v'(])lumc with found to be sufficient tor colr);;c}:{::mtmg .‘soltlmuns ”
st water. 5 m ing rlete precipitaton.
,red;s.nllcd dcxgmze OOrI ' s 0 .t e ref“'f’"é’ Regarding the tem ‘ pn.cnpufnmq e
solution Were diluted to 100ml with redistilled deionized room temperatu parture effect on precipiali®™
AT N - Higher (oo re was found to be the most efficie®
A blank (Omiiting addition of the drug) was precipit peratures lead to solubilizing effect o7 the
pcrformcd and absorbance was measured at the flaming technp ate PTQdUC|ng lower results for the dire!
conditions; wavcl.cnglh 240.7 nm, lamp current 7 mA ique and higher ones for the indirect technigu
slit width 3.8 air pressure 10 I/min, and ac Concerning the stoichi : ; e 1B
; ctylene stoichiometric rele 5, I
pressure 2.5 1/min Job's method of retric relationships:
' ) . of continuous variati s reaated ¢
Iron (111) concentrations were calculated from a molar ratio of 1:[, 2:1 u:l:ju; IVarldlwn (19 xndlc.ll;:l"
ibrati urve. . ol S I mefenamic ac v
cahbrauo;cersr b s (1), copper (I1) and! iron (I11) res fenamic .'x‘ud 10 r
B- procedures for mefenamic acid in pharma 3). respectively (Figures B
preparations: ceutical Statistica]
. F D, . ) = " alistica ang ok '
1- For Ponstan Capsules: proposed n nalysis of the results obtained bY l?“.‘
The content of twenty capsules 1ethods compared wi . 45
d finel e, An A sules were weighe method are piven d with those of the 01" 4
and finely powdered. An accurately wei 4 given in tables o zandl
¥ weighed portion of level, the calculated es 1,2 & 3 at 95% confid® &
ed tand F values do not c;cccd"

lahu]a( d
Cd ones spli
5 lcvtdhn ALy

3 ¢ - > 9
B equal precision and accW
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Table (1): Determination of mefenamic acid by the proposed A.A. S (Ag* method)
compared to the official method (1).

Silver method .
- - Official method
Direct Indirect
Mean £ S.D 99.36 £0.19 99.49 = 0.20 99.48 + 0.25
N 8 8 8
A\ 0.03 0.04 0.06
t 0.57 0.45 (2.19)*
F 2.0 1.5 (3.79)*
*P=0.05
Table (2): Determination of mefenamic acid by the proposed A.A.S
(Cu2* method) compared to the official method (1).
C thod
Opper MR Official method
Direct Indirect
Mean = S.D 99.50+30 99.44 £ 0.24 99,49 £ 0.25
N 8 8 8
A\ 0.09 0.06 0.06
t 0.37 0.08 (2.14)*
F 1.5 1.00 (3.79)*
* P =0.05

Table (3): Determination of mefenamic acid by the proposed A.A. S (Fe3+ method)
compared to the official method (1).

Iron method
Direct Indiréct Official method
Mean = S.D 99.49 £ 0.29 99.42 +0.21 99.49 £ 0.25
N“P= 0.05 & . 8
v 0.08 0.04 0.06
t 0.31 0.47 (2.14)%
F 1.30 1.50 (3.79)
*P=0.05
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Table (4): Determination of mefenamic acid in Ponstan_capsules by the A-AS

methods compared to the official method.(1)

A.A.S method
Silver method Copper method Iron method Officyy
Direct Indirect | Direct Indirect Direct Indirect Methog
Mean+S.D [99.3 %021 99.4% 0.19 [99.32 0.29 | 99.5% 0.20 | 99-3% 0.17 | 9.5 0.30 199,483
N 8 g
8 8 3 8 8 8 {
b 0.04 0.04 0.08 0.04 0.03 0.09 0.06 - !
b 0.2 0.4 0.6 0.3 0.4 0.2 214y
F 1.5 1.5 1.3 1.5 2.0 1.5 (3.79)¢
*P:=0.05 |

Table (5): Determination of mefenamic acid in Ponstan capsules by the A.A.S

methods compared to the official method. (1)

A.A.S method
Silver method Copper method Iron method !
Direct Indirect | Direct Indirect Direct Indirect metiee
Mean + S.D |99.2+0.30]99.4+ 0.29 199.5+0.27 199.5£0.15 | 99.5+ 0.24 99.4+ 0.29 [99.48£0.""
N 8 8 8 8 g 2 g ‘
v > 942 0.07 0.02 0.06 0.08 006
¢ 0.4 0.3 0.3 0.5 " . it
F 1.5 1.5 .2 3.0 1.0 15 379
™ |
* P =0.05 |
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