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ABSTRACT

KEYWORDS

A simple and specific first-order-derivative spectorophotometric method
has been developed and validated for simultaneous quantification of
drotaverine HCI and mefenamic acid in combined tablet dosage formswith-
out any prior separation of components from the sample. Drotaverine HCI
was determined at a wavelength of 253.8 nm (zero-crossing wavelength
point of mefenamic acid). Similarly, mefenamic acid was measured at 304 nm
(zero-crossing wavelength point of drotaverine hydrochloride) in phos-
phate buffer, pH 6.8 as solvent. The first derivative amplitude- concentra-
tion plotswererectilinear over therange of 4-24 pug/mL for drotaverine HC1
and mefenamic acid. Detection and quantitation limit were0.4 and 1.21 pg/
mL for drotaverine HCl and 0.33 and 1.0 pg/mL for mefenamic acid, respec-
tively. The % assay in commercial formulation wasfound to bein therange
99.00- 100.00 for drotaverine HCl and 99.72 — 100.20 for mefenamic acid by
the proposed method. The method was validated for precision and accu-
racy as per ICH guidelines. The proposed method can be effectively ap-
plied for routine analysis of drotaverine HCl and mefenamic acid in tablets.
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INTRODUCTION

DrotaverineHCI chemicadly (Figure-1A) 6,7,3 ,4'-
Tetraethoxy-1-benzal-1,2,3,4-tetrahydroi soquinoline
hydrochloride, isan and ogueof papaverinewith smooth
musclerelaxant properties. Mefenamic acid (Figure-
1B) chemicadly, 2-[(2, 3-Dimethyl phenyl) amino] ben-
zoicacid, isan anagesic, anti-inflammatory, and anti-
pyretic propertiesby inhibition of cyclooxygenase®-4,
The combined dosageform of DRT and MEF isthera-

peutically used for uterineirritability, primary and sec-
ondary dysmenorrhoea.

Absorption spectroscopy issmple, common and
useful techniquefor quantification of drugsin various
fields, but problem of sdectivity areseenin multi-com-
ponent analysisdueto the overlapping of spectra. De-
rivative spectroscopy providesasuperior sdectivity and
spectral discrimination than common absorption spec-
troscopy. It isthe dominant approach for resol ution of
one analyte whose peak isconcealed by alarge over-
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lapping peak of another analytein multi-component
analysis. For this reason, diverse proceduresfor the
resol ution of overlapping derivative peakshave been
applied. It hasawiderangeof applicationsin chemical,
pharmaceutical, food, clinica and environmenta andy-
sisand asointhe quantification of many drugsinthe
presence of their degradation products (or) multi- com-
ponent mixtures ™.
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Figurel: Chemical structure of drotaverine HCI (A) and
mefenamicacid (B)

A detailed literature survey reveal ed that few si-
multaneous andytica methodsreported for quantifica:
tion of drotaverine HCl and mefenamic acid by liquid
chromatrography, spectrophotometry and derivative
spectrophotometric methods®*3, To the best of our
knowledge, only one method reported on the use of
first derivative spectrophotometry and one method on
second derivativefor the s multaneous quantification of
drotaverine HCI and mefenamic acid in methanol as
solvent, but methanol isenvironmental toxic and ex-
pensive than agueous buffers. It isalso found that the
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pardld increaseindectronic noiseinbuiltinthemaking
of the higher order spectrd®¥. Literature datasignify
theneed of smple, economic, ecofriendly and specific
analytical method for simultaneous quantification of
drotaverine HCl and mefenamic acid combinationin
tablets. Hence an attempt hasbeen madeto develop a
smple, economic, eco-friendly and specificfirst deriva-
tiveandyticd methodfor 9 multaneousquantification of
drotaverine HCI and mefenamic acid bulk drug and
combination in tablet dosage form using phosphate
buffer, ph 6.8 as solvent and validated as per ICH
guiddines®.,

EXPERIMENTAL

Double beam 1800 UV-Vis ble spectrophotometer
(Shimadzu, Japan), anayticd baance (ShimadzuAUX
220,Japan), pH meter (Elico, Hyderabad) and ultra-
sonic cleaner (Sonica) were used for the study.
Drotaverine HCl and mefenamic acid wereobtained as
agift ssamplesfrom Aurobindo pharmaceutical and Wan
bary Limited, Hyderabad, India. Methanol, potassium
dihydrogen orthophosphate and sodium hydroxidewere
purchased from Sd Fine-Chem Ltd., Mumbai; Double
distilled water wasused throughout thestudy. DRT and
MEF combination tablet formulations - Doverin-M
(Intas PharmaceuticalsLtd) and DROFEM (FDC Ltd)
were purchased fromloca market.

Prepar ation of standard stock solutions

Each of standard drotaverin HCL (10 mg) and
mefenamic acid (10 mg) wereweighed and transferred
into two separate 10 mL volumetricflasksand dissolved
inmethanol. Theflaskswere shaken and volumewas
made up to the mark with phosphate buffer, pH 6.8.
Fromthis1 mL solutionwasdilutedto 10 mL with phos-
phate buffer pH 6.8 to obtain standard solution of
drotaverineHCl and mefenamic acid having find con-
centration of 100 pg /mL of each.

Selection of wavelengths

Standard solution of drotaverine HCl and mefe-
namic acid werediluted appropriately with phosphate
buffer pH 6.8 to obtain asol ution containing drotaverine
HCIl (12 ng /mL) and mefenamic acid (12 pg/ mL).
Spectraof thesediluted solutionswere scanned inthe
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spectrum mode between 200 to 400 nm using phos-
phate buffer pH 6.8 asablank. Thesezero-order spec-
traof drotaverine HC| and mefenamic acid weretrans-
formed to correspondingfirst-derivative spectrainthe
range of 200to 400 nm.

Derivativeconditions

First-order derivative spectraof drotaverine HCI
(12 pg/ mL) and mefenamic acid (12 pg/ mL) were
overlapped. The zero-crossing point (ZCP) values of
mefenamic acid at which thedrotaverine HCI showed
somederivativeresponsewererecorded. Thewave-
length 253.8 nm was sel ected for the quantification of
drotaverine HCI (where the derivative response for
mefenamic acid waszero). Similarly, 304 nm was se-
lected for the quantification of mefenamicacid (where
thederivativeresponsefor drotaverine HCl was zero).
Characteristic wavel engths (zero-crossing points) for
drotaverine HCl and mefenamic acid were confirmed
by varying the concentrations of both drugs.

Prepar ation of samplesolutions

Twenty tabletsof two different brands (Doverin-M
and DROFEM), containing 80 mg of drotaverin HCI
and 250 mg of mefenamic acid weretaken and accu-
rately weighed. Average wei ght was determined and
crushed into fine powder. An accuratel y weighed quan-
tity of powder equivalent to 80 mg drotaverin HCl and
250 mg mefenamic acid was transferred to 100 mL
volumetric flask. 25 mL methanol was added to this
volumetric flask and sonicated for 15 min. Theflask
was shaken and volumewas made up to the mark with
phosphate buffer pH 6.8. The solution was filtered
throughwhatmannfilter paper (No- 41). Thefiltratewas
further diluted to obta ned sampl e solutions of concen-
trationswithinlinearity range. Thederivativeaisorbance
of sampl e solutionswere measured at selected wave-
lengthsused for the quantification of drugs.

METHOD VALIDATION

The sdlected method wasvaidatedfor linearity, ac-
curacy, precision, specificity, LOD and LOQ by the
following procedures.

Linearity
Appropriateaiquots of standard stock solutions of

—= Fyll Paper

drotaverineHCI (100 pg/mL) and mefenamic acid (100
ug/mL) were taken in two different sets of 10 mL volu-
metric flasksand diluted upto the mark with phosphate
buffer, pH 6.8 to obtain final concentrationsof 4 - 24
ng /mL for both drugs. The first-derivative spectra were
recorded usi ng the prepared sol utionsagaingt phosphate
buffer pH 6.8 asblank. Thevaluesof first-derivative
absorbance were plotted against corresponding con-
centrationsto construct the calibration curves.

Accuracy

The accuracy of the method was determined by
calculating recoveries of drotaverine HCl and mefe-
namic acid by themethod of standard additions. Known
amountsof drotaverine HCl and mefenamicacid (80%,
100% and 120% ) levelswere added to pre quantified
samplesolutions. These solutionswerefurther diluted
with phosphate buffer pH 6.8 and analyzed by using
phosphate buffer pH 6.8 asblank. Therecovery was
verified by estimation of drugintriplicate at each speci-
fied concentration level and calculated % RSD.
Precision

Theintra-day and inter-day precision of the pro-
posed first-derivative spectrophotometric S multaneous
method was determined by estimating the correspond-
ing response three times on the same day and three
different daysfor threedifferent concentrationsof both
drugs (8, 16, 24 png/ mL). The results are reported in
termsof relativestandard deviation (% RSD).
Specificity

The specificity of the proposed method waseva u-
ated through theandysisof aplacebo solution, whichit
was prepared with the exci pients of the pharmaceutical
formulation. Thus, themixture of component inert was
prepared intheir usual concentration employedin tab-
lets than the method was applied in order to check if
any component of theformulation could generateare-
sponse or aread with absorption band similar to the
drug.

Limit of detection (LOD) and limit of quantifica-
tion (LOQ)

Thelimit of detection (LOD) and limit of quantifi-
cation (LOQ) for the procedure were performed on
sampl e containing very low concentrationsof anayte
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asper ICH guidelines. Fromthelinearity datathelimit
of detectionand limit of quantificationwascal culated
usingthefollowingformula

i3c

LOD=
5

Thelimit of quantification (LOQ) may beexpressed
&

0o
LOQ=

5

o = standard deviation of theresponse S=dopeof the
cdibration curveof theanayte

RESULTSAND DISCUSSION

Thetechnique of derivative spectroscopy may be
used with minimum error for the quantification of one
andyte, whose peak ismystified by alarge overlgpping
peak of another analyte. Figure-2 showsoverlaid zero-
order spectraof standard solution of drotaverin HCI
and mefenamicacida 12 pg/mL and spectra were found
tobesmilar in natureand overlapping. It was observed
that drotaverine HCl and mefenamic acidimpart sig-
nificantly at their corresponding __ valuefor absor-
bance. Hence, thederivativegraphicad method wasused
to estimatedrotaverineHCl and mefenamicacidinpres-
enceof each other.

10000

Mefenamic acid

Drotaverine hydrochloride

00000
20000 300.00 90000

Figure2: Zero-order UV overlaid spectrum of drotaverine
hydrochloride (12 pg/mL) and mefenamic acid (12 pg/mL) in
pH 6.8 phosphatebuffer

First-order Derivative overlaid spectra of
drotaverineHCI and mefenamic acidwasshowninFHg-
ure- 3. Thefirst-derivative spectrum of mefenamicacid
has zero absorbance at 253.8 nm, where drotaverine
HCI givesthesignificant derivativeresponse; whilethe
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Figure3: Firgt-order UV overlaid spectrum of drotaverine

hydrochloride (12 pg/mL) and mefenamic acid (12 pg/mL) in
pH 6.8 phosphatebuffer
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Figure4: UV first-derivativelinearity rangeof drotaverine
hydrochloride (4-24 pg/mL) and mefenamic acid (4-24pg/mL)

TABLE 1: Optimized conditionsfor theproposed method

S.No. Par ameter Drotaverine Mef;ggmlc
1  Absorption maxima (nm) 253.8 304
2 Beer'sLaw Limit (ug/ mL) 4-24 4-24
3  Slope -0.0033 -0.001
4 Intercept -0.0014 0.0001
5 Correlation coefficient 0.999 0.999
6 LOD (ug/ mL) 0.4 0.33
7 LOQ (ug/ mL) 121 1.00
TABLE 2: Precison of themethod
Intra-day precision Inter-day precision
Conce Conc.found Conc.found
(ng/mL) (/a”h‘j ’i“SL];) % RSD (,(Aul\%/:l;];) % RSD
(n=3) (n=3)
Drotaverine HCI
8 8.78+0.115 1.309 8.72+0.129 1.479
16 16.9+0.206 1218 16.75+0.256  1.528
24 243+0246 1012 24.33+0.281 1.154
M efenamic acid
8 8.92+0.123 1.378 8.88+0.117 1.317
16 16.8+0.272  1.619 16.7+£0.215 1.287
24 25.6+0.273 1.066 25.4+0.287 1.129
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TABLE 3: Accuracy of themethod (Recovery studies)

Formulation Recovery Recovery of Theoretical Amount found (AM Recovery %
level (%) analyte content (mg) + SD) (mg) (n=3) (%) RSD
0 DRT 16 16.05+0.207 100.36 1.289
MEF 50 49.34 +0.386 98.68 0.782
a0 DRT 28.8 28.53 £ 0.333 99.06 1.167
Doverin-M MEF 20 88.80+1.171 98.70 1.318
100 DRT 32 32.08 = 0.363 100.2 1.131
MEF 100 98.21 £ 1.099 98.21 1.119
120 DRT 35.2 35.35+0.535 100.4 1513
MEF 110 111.6 £ 1.650 101.40 1.478
0 DRT 16 16.14+0.160 100.8 0.991
MEF 50 49.97 £0.715 99.94 1.43
a0 DRT 28.8 28.32£0.303 98.33 1.069
MEF 20 90.49 £ 0.666 100.54 0.735

DROFEM
100 DRT 32 31.96 = 0.34 99.87 1.063
MEF 100 98.87 +0.349 98.87 0.352
120 DRT 35.2 35.19+£0.212 99.97 0.602
MEF 110 110.9+0.825 100.81 0.743
TABLE 4: Analysisof commer cial tablets (assay)
Drotaverine HCI M efenamic acid

Formulation | abel claim  Amount found (mg) %  Labelclam  Amount found (mg) %
(mg) (AM = SD) (n=3) RSD (mg) (AM = SD) (n=3) RSD
Doverin-M 80 79.62 £ 0.754 0.946 250 248.11 +1.63 0.656
DROFEM 80 79.78 £ 0.971 1.21 250 250.43 £1.37 0.547

first-derivative spectrum of drotaverine HCI has zero
absorbance at 304 nm, where mefenamic acid gives
thesignificant derivativeresponse. Therefore, 253.8nm
was sdlected for estimation of drotaverine HCl and 304
nm was sel ected for the estimati on of mefenamic acid.
Thecalibration curves showsthat, the devel oped
method waslinear in the concentration range of 4-24
pg/mL for both drugs. (Figure 4) Limit of detection and
[imit of quantification valueswereindicated that the
method shows high sensitivity. The optimized condi-
tionsfor developed method are shownin TABLE 1.
No significant difference between intra-day and inter-
day precision, reved ed that themethod isreproducible
(TABLE 2). The% recovery waswithintherange be-
tween 97-101 (TABLE 3) and %RSD for commercia
formulation was shown lessthan 2 (TABLE 4). This
indicatesthat themethod isaccurateand reliable.

CONCLUSION

Now aday’s organic solvents superseded by eco-

friendly solvents like hydrotropic agents, water and
aqueous bufferswhileandytica method devel opment
for quantification of drugs(or) substanceispreferred
to defend theenvironmental lesstoxicand eco-friendly.
K eeping this point into consi deration, wemade an at-
tempt to devel op asimple, eco-friendly, sensitive, spe-
cificand economicfirst derivative spectrophotometric
method for s multaneousquantification drotaverineHCI
and mefenamic acidin pureform andin tablet dosage
formsby using phosphate buffer pH 6.8 assolvent. The
assay valueswerein good concurrencewith their re-
spectivelabe ed clam, which suggested no interference
of formulation excipientsin the estimation and obtained
resultsfrom vaidation evidenced the proposed method
was scientifically sound. Therefore, the devel oped
method can be readily accepted by pharmaceutical
quality control laboratory for routineanayss.
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