Available online at www.derpharmachemica.com

L ] xma [ ]

Scholars Research Library R“i;f’:l

Scholars Research %Kyg’
Der Pharma Chemica, 2011, 3 (4):245-252

(http://derpharmachemica.com/archive.html) L ==l

ISSN 0975-413X
CODEN (USA): PCHHAX

RP-HPLC method for simultaneous estimation of Drotaerine
hydrochloride and Aceclofenac in their combined taket dosage form

Jyotesh R Jain, Dinesh R Shah, Shailesh A Shah, Re& Chauhan*

Department of Quality Assurance, Maliba Pharmaclége, Bardoli, Surat, Gujarat, India

ABSTRACT

Drotaverine hydrochloride and aceclofenac are présed for the treatment of adufiatients
with muscular pain associated with spasm. This gtdescribes a rapid, simple, precise and
accurate RP-HPLC method for simultaneous estimatbndrotaverine hydrochloride and
aceclofenacin their combined tablet dosage form. The sepamatiwas achieved on a
Phenomenex-Gemini (150mm x 4.6mm, 5 pm) colvitiman isocratic mixture of methanol,
acetonitrile and water in the ratio of 60:30:10, @djusted to 3.0, at a flow rate of 1.0 ml/min
and UV detection at 298.5 nm. The retention timalfotaverine hydrochloride and aceclofenac
was 1.06 and 4.19 min respectively. The methodliwear in the range of 8-40 pg/ml and 10-
50 pg/ml for drotaverine hydrochloride and acectae respectively. The correlation
coefficients were 0.9997 for drotaverine hydrochlderand 0.9995 for aceclofenac. The method
was validated as per ICH guidelines and successfafiplied for estimation of drotaverine
hydrochloride and aceclofenac in commercially aaiié tablet dosage form.
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INTRODUCTION

Drotaverine (DRV), [(1 - (3, 4 — diethoxybenzyli®gn- 6, 7 — diethoxy - 1, 2, 3, 4
tetrahydroisoquinoline) hydrochloride], a benzylggonoline derivative [1]is a highly
potent spasmolytic agerand hasexcellent smooth muscle relaxant properties [2{3].
antispasmodic activity is due to inhibition of ppbsdiesterase enzyme IV. It causes smooth
muscle relaxation by increasing intracellular lsvelf cyclic adenosine monophosphate
(cAMP) secondary to inhibition of phosphodiesterag&ceclofenac (ACF), 2-[(2,6-
dichlorophenyl)amino]phenyl]acetyl] oxyacetic adcgdused as anti-inflammatory drug. It is
official in B.P.[4] and I.P.[5]. The combined tabfermulation of DRV and ACF is available for
the treatment of adult patients with muscular @Esociated with spasmeported methods for
estimation of DRV include spectrophototme [6-8], HPLC [9], thinlayer chromatography
[10,11] and voltammetry [12]. Analytical methods reportent festimation of ACF are
spectrophotometry [13-15], HPLC [16-18], LC-MS [1#8]d fluorimetry [20]. A stability
indicating HPLC method has been reported for siamdbus estimation of DRV and ACF in
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tablet dosage form [21]. The present study providesimple, rapid, precise and accurate
RP-HPLC method with run time of only 5 min for simuious estimation of DRV and ACF in
tablet dosage form and is useful in routine quatiytrol of dosage forms. The method was
validated as per ICH guidelines [22].

MATERIALS AND METHODS

Chemicals and Reagents

HPLC grade methanol and acetonitrile (S.d. finenchte.) and triple distilled water were used
for analysis. Pure drug samples of DRV and ACF weceived as gift samples from Astran Labs,
Ahmedabad, Gujarat, India. Tablets of this comliima{ESNIL tablets, Cosmas Pharmacls),
labeled content 80 mg of DRV and 100 mg of ACF,emgnocured from the local market.

Instrumentation and chromatographic conditions

Chromatographic separation was performed on a HBysEEem (Shimadzu, LLCOAT) with
UV/Vis detector (SPELOA) using Rheodyne injector (7725i) with 20 pldik loop and data
analysis was done using Clarity software. Separatmd analysis were carried out on
Phenomenex-Gemini (150mm x 4.6mm, 5 um) column. iMgthase consisted of a mixture of
methanol, acetonitrile and water (60:30:10 v/vAgjusted to pH 3.0 with 5% o-phosphoric acid,
filtered through 0.45 micron membrane filter andivi#ed at ambient temperature at flow rate
of 1.0 ml/min. Detection wavelength was 298.5 nm.

Standard solutions and calibration curves

Standard stock solutions (1000 pg/ml of DRV and(L2&/ml of ACF) were prepared in
methanol. Working standard solutions (100 pg/miDRRV and 125 pg/ml of ACF) were
prepared by separately diluting 10 ml of stock sohs to 100 ml with methanol. Working
standard solutions were diluted further to get emtr@ation range of 8, 16, 24, 32, 40 pg/ml of
DRV and 10, 20, 30, 40, 50 pug/ml of ACF using melphase and analyzed by the developed
HPLC method. Calibration curves were constructegloyting peak areas versus concentration
and correlation coefficients were computed.

Selection of detection wavelength

An aliquot of 2.4 ml of working standard solutioh DRV (100 pg/ml) and ACF (125 pg/ml)
each were diluted separately to 10 ml with mobilege to get solutions containing 24 pg/ml of
DRV and 30 pg/ml of ACF. Each solution was scanmetiveen 200-400 nm using a UV visible
spectrophotometer. Wavelength for detection wascssdl from the overlay spectra of DRV and
ACF.

Assay of tablet formulation

Twenty tablets were weighed and powdered and atigqyar tablet powder equivalent to 100
mg of DRV or 125 mg of ACF was transferred to a I00volumetric flask, dissolved and
diluted up to mark with methanol. The solution Vi&sred through Whatman filter paper and 1
ml of the filtrate was diluted to 10 ml with metlwhnFrom the diluted solution, 2.4 ml was
further diluted to 10 ml with mobile phase and gnad by HPLC.

System suitability
System suitability for the RP-HPLC method was daiteed by calculating relative standard
deviation in retention time of 6 replicate inject tailing factor and resolution of peaks.
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Validation

Linearity

Linearity is expressed in terms of correlation &ftcent of linear regression analysis. The
linearity of response for DRV and ACF was asse$sednalysis of five independent levels of
concentrations in range of 8-40 pg/ml for DRV an@50 pg/ml for ACF. Graphs of
concentration versus area of DRV and ACF peaks wpetéeed and correlation coefficients were
determined.

Precision
Precision of the method was evaluated by determimepeatability, intraday precision and
interday precision and expressed in terms of %ivelstandard deviation (0RSD).

Repeatability

Combined standard solutions at three levels 16ari#t 32 pg/ml of DRV and 20, 30 and 40
pg/ml of ACF were prepared in triplicate and anatyzThe peak area obtained with each
solution was measured and % RSD was calculated.

Intraday precision
Solutions prepared for calibration curve, contagn8+40 pg/ml of DRV and 10-50 pg/ml of
ACF were analyzed five times on the same day afiRiSh was calculated.

Interday precision
Solutions containing 8-40 ug/ml of DRV and 10-50milgof ACF were prepared and analyzed
on five consecutive days and % RSD was calculated.

Accuracy

Recovery studies were carried out by addition ahgard drug solution (0.8, 1.6, 2.4 ml of 100
pg/ml of DRV and 125 pg/ml of ACF) to pre-analyzaimple solution containing 80 pg/ml and
100 pg/ml of DRV and ACF respectively and diluteditably to get three levels of
concentration. Each solution was analyzed and theuat of DRV and ACF was calculated at
each level and % recoveries were computed.

LOD and LOQ

They were estimated from the set of five calibraarves. The equations used were LOD = 3.3
x (SD/slope) and LOQ = 10 x (SD/slope), where SBtamdard deviation of the Y- intercepts
and slope is mean slope of the five calibratiorvesr

Solution stability

The standard and sample solutions prepared as@@rdcedure were kept at ambient laboratory
conditions and analyzed by HPLC after 12 hours tmitor for change in concentration or
presence of additional peaks of degradation predidd change in concentration was observed
and no new peaks were found after 12 hours indigdliat the solutions are stable.

RESULTS AND DISCUSSION

The simultaneous estimation of DRV and ACF in tloeimbined tablet dosage form was carried
out by RPHPLC using methanol, acetonitrile and water as hegihase in the ratio of 60:30:10

viviv (pH 3.0) and Phenomenex-Gemini C18 columthasstationary phase. This was found to
give optimum separation and the optimized chromafagc conditions are shown in Table 1.
The results of system suitability parameters sctelative standard deviation in retention times
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of replicate injections, tailing factor and resadatare presented in Table 2. The retention time
of DRV and ACF was 1.06 and 4.19 min respectiv€lyromatogram showing retention times of
DRV and ACF is shown in figure 1.

Table 1: Optimized chromatographic conditions

Column Phenomenex-Gemini C18
Mobile phase Methanol:acetonitrile:water (60:30:10 v/v/y)
P (pH 3.0 with o-phosphoric acid)
Flow rate 1.0 ml/min
Detection wavelength (UV)| 298.5 nm
Temperature Ambient
Retention time of DRV 1.06 min
Retention time of ACF 4.19 min
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Fig. 1: Chromatogram showing retention times of DRM24 ug/ml) and ACF (30 pg/ml)

Table 2: System suitability parameters

Parameters Results
DRV | ACF
% RSD in retention time (n=6) 0.26 | 0.33
Tailing factor 1.42] 1.31
Resolution 8.95

Selection of detection wavelength
Wavelength selected for detection was 298.5 nm eviiRV and ACF both showed adequate

absorbance (Fig.2).

Validation

Linearity

The linearity was studied in the concentration eaB8@0 pg/ml for DRV and 10-50 pg/ml for
ACF. The correlation cefficient for DRV and ACF were found to be 0.9997da0.9995
respectively. Calibration curves for the drugs sinewn in Fig.3. Overlain chromatograms of
five concentrations of binary mixtures of DRV an@Rare shown in Fig.4.
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Fig.2: Overlain UV spectra of DRV and ACF showing wvelength for detection
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Fig 3: Calibration curves for DRV (8-40 pg/ml) andACF (10-50 pg/ml)
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Fig. 4: Overlain chromatogram of mixtures of DRV (840 pg/ml) and ACF (10-50 pg/ml)
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Precision

Results of repeatability, intra-day and inter-daseqgsion are expressed as %RSD. In
repeatability study, dilutions at three levels wanalyzed in triplicate and % RSD was found to
be 0.57-0.65 for DRV and 0.65-0.87 for ACF. Resiiltsintraday and interday precision are
shown in Table 3. Intraday variation ranges fro84€0.80% for DRV and 0.50-0.96% for ACF.

Interday precision was found to be 1.51-2.45% fBM2and 1.21-1.97% for ACF.

Table 3: Results of precision study

DRV ACF
Concentration | Intraday % Interday % Concentration Intraday % Interday %
(ug/ml) R.S.D. (n=5) R.S.D. (n=5) (ug/ml) R.S.D. (n=5) R.S.D. (n=5)
8 0.80 2.45 10 0.79 1.97
16 0.56 2.26 20 0.96 1.62
24 0.34 1.82 30 0.60 1.21
32 0.47 1.89 40 0.54 1.83
40 0.49 151 50 0.50 1.47
Accuracy

Accuracy of the method was confirmed by recovenggtfrom marketed formulation (ESNIL
tablets) at three levels of standard additioniplitate. The results are shown in Tables 4 and 5
for drotaverine and aceclofenac respectively. Reéage recovery for DRV was 99.29 -
101.75% while for ACF, it was found to be in range of 98.99.55%.

Table 4: Recovery data for DRV from tablet formulaton

Concentration of DRV Amount of Total Mean concentration DRV %
in sample (ug) standard DRV concentration recovered (n=3)(ug) Recovery
added (ug) of DRV (ug)
8 8 16 8.14 101.75
8 16 24 16.09 100.56
8 24 32 23.83 99.29
Table 5: Recovery data for ACF from tablet formulation
Concentration Amount of Total Mean concentration ACE
of ACF in sample standard ACF concentration recovered (n=3) % Recovery
(H9) added (ug) of ACF (ug) (Hg)
10 10 20 9.86 98.60
10 20 30 19.91 99.55
10 30 40 29.66 98.87
LOD and LOQ

They were estimated from the set of five calibmatourves using standard deviation of the Y-
intercepts and mean slope of the five calibratiorves. LOD and LOQ for DRV were found to
be 0.025 pg/ml and 0.229 pg/ml respedinand for ACF were 0.07@ag/ml and 0.695ug/ml
respectivéy. Results of all validation parameters are sumrearin Table 6.

Assay of tablets

The validated method was applied to estimate DRY¥ AGF in marketed tablets. Results of
assay are presented in Table 7. The content of DBRY ACF in tablets was found
to be 99.79 and 101.69% of label claim respectively

250
www.scholarsresearchlibrary.com



Renu S Chauhanret al

Der Pharma Chemica, 2011, 3 (4):245-252

Table 6: Summary of method validation parameters

PARAMETERS DRV ACF
Linearity range 8-40 pg/mi 10-50 pg/ml
Correlation coefficient 0.9997 0.9995
Precision % RCB
Repeatability (n=3) 0.57-0.65 0.65-0.87
Intraday (n=5) 0.34-0.80 0.50-0.96
Interday (n=5) 1.51-2.45 1.21-1.97
% Recovery (n=3) 99.29-101.75 98.60-99.55
LOD (ug/ml) 0.025 0.076
LOQ (ug/ml) 0.229 0.695

Table 7: Assay of market formulation

Tablet Label claim (mg/tablet) | Assay (% of label claim)
DRV ACF DRV ACF
ESNIL 80 100 99.79 101.69
CONCLUSION

The proposed method is a rapid, accurate and premmalytical method for simultaneous
determination of DRV and ACF in marketed tabletralation and is easily applied for routine
analysis as the total run time is short. Methoddeglon has been demonstrated by determination
of linearity, precision, accuracy, LOD and LOQ.
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