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ABSTRACT

A simple, rapid reverse phase high performanceidigchromatographic method has been
developed and validated for estimation of Tolpereson pharmaceutical dosage form. The
estimation was carried out on Inertsil ODS C-18nbgolumn having 250 x 4.6mm internal
diameter column with a mixture of methanol: acdtdeiin the ratio of 90:10:(v/v) as mobile
phase. UV detection was performed at 232 nm. Tlilearievas validated for linearity, accuracy,
precision and specificity as per ICH norms. The aligped and validated method was
successfully used for the quantitative analysiscainmercially available dosage form. The
retention time was 2.48 min. for Tolperisone arndltoun time was 5 min. at a flow rate of 1.0
ml/min. The calibration curve was linear over thencentration range of 40-100 ppm for
Tolperisone. The LOD and LOQ values were foundet®b and 3 ppm respectively. The high
percentage of recovery confirms the suitabilityhaf method for the estimation of Tolperisone in
pharmaceutical dosage form.
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INTRODUCTION

Tolperisone a central muscle relaxant suitable derebral arteriosclerosis and for treating
extrapiramidal movement disorders [1] is 2-metm#imethylphenyl)-3-(1-piperidyl) propan-
1-one, a piperidine derivativeTolperisone has the unique property of mediatingsatau
relaxation without concomitant sedation and it does cause inco-ordination, weakness and
mental confusion or withdrawal phenomena, in cattta other muscle relaxants. Its molecular
formula and molecular weight ared8,3NO.HCI and 281.83 respectiveljolperisone HCI is
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extremely water soluble, it is more ste in acidic medium (pH < 4.5), becaus is disposed to
decomposition in agueosslution, which is faster at higher [2-4].

0
Y
AT T
Figure 1: Structure of Tolperisone

Comprehensive literature survey reveals that s¢ analytical methods have been reported
the estimation oftolperisoni which includes RP-HPLC[5-7]JHPTLC[8], and UV-Visible
Spectrophotometry [9-12Most of the analytical methods carried out by -HPLC to determine
tolperisone found in théterature are aimed at quantifying tolperisoimebiological fluids [13-
14]. The target of this gtly is to develop a new, simple i fast analytical method by FHPLC
to quantify tolperisone imulk and itspharmaceuticalosage forms. This work describes
validation parameters stated the International Conference on Harmonization [I guidelines
such asspecificity, linearity, rang accuracy, precisionobustness to achieve an analy
method with acceptable characteristics of suitgt reliability and feasibility

MATERIALS AND METHODS

Chemicals and reagents
Pure sample of Tolperisongas obtained from Shiwa Chemicalscetonitrile and methanol
(HPLC grade) was procured from E. Me, Mumbai (India).

Instrumentation and Chromatographic condition

The analysis of the drug was carried ou Shimadzu HPLC model (VP series) containing-
10AT (VP series) pump, variable wave length progrele UV/visible detector SF-10AVP
and rheodyne injector (7725i) with 20ul fixed lodphromatographic analysis was perforr
using Inertsil ODS 8 columnwith 250 x 4.6mm internal diameter and Sum partsiee.
Shimadzu electronic balance (-200) was used for weighing¢socratic elution witrmethanol:
acetonitrile 90:Q@ (V/V) was selected with a flow rate of 1.0/min.The detection waveleng
was set at 2 nm with a runtime of min. The mobile phase was prepared freshly anchg
degassed by sonicating for 5 min before use. Thenoo was equilibrated for at least 30n
with the mobile phase flowing through the systetme Tolumn and the HPLC systemre kept
at ambient temperature.

Preparation of standard Solutior

Accurately weighed 100ng of Tolperisone working standardias transferred into 100 r
volumetric flask, dissolved and volume was madda the mark withmethanolsolution. The
final stock solutiorcontainec1000 ppm of Tolperisone. 10 ml ©blperison: stock solution was
transferred to a 100 nalean volumetri flask and the volume was made up with diluting &
methanol and mixedvell. The solution was then filtered throuUltipor Ngs Nylon 6, 6
membrane sample filter pag 20 uL of final solution (100 ppm) wasijected into the HPL(
system and chromatograms w recorded.
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Method development

The chromatographic condition was analysed witlhea/\to develop a stability-indicating assay
method for Tolperisone in pharmaceutical dosagenfddetection was performed at 232 nm
which was based on UV scan of sample. Using In€BiS C-18 column different mobile phase
ratios of methanol and acetonitrile were run batrtiost selective peak was arrived by using them
in the ratio of 90:10 respectively. The final chatwgraphic system optimized is shown in
Tablel.

Table 1: Optimized chromatographic condition of Toperisone

Test Condition

Mobile Phase Methanol : Acetonitrile (90:10(v/Mpocratic
Diluent Methanol

Column Inertsil ODS C-18 (250 x 4.6 mm),5um paetisize
Column Oven 30°C

Flow rate 1.0 ml/min

Detector UV at 232 nm

Injection Volume| 2QuL

Run time 5 minutes

Pump pressure 9 psi

RESULTS AND DISCUSSION

Validation of the method
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Fig. 2: Calibration curve of Tolperisone as per thgproposed RP-HPLC method

Linearity
The linearity of the response for Tolperisone ass&yhod was determined by preparing and
injecting standard solutions with concentrations46f - 100 ppm Tolperisone. The linear
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regression data for the calibration curves (Fign@licate that the response is linear over the
concentration range studied with correlation cefit (F) value as 0.998. The values of slope
and intercept were 3760 and 3392 respectively €rapl The standard deviation of y-intercept
of regression line was determined and kept in Valhg equation for the determination of
detection limit and quantization limit. Detectiomit= 3.3 o/s; quantization limit = 16/s, where

o is the standard deviation of y —intercept andtbesslope of the calibration curve.

Table 2: Regression analysis of the Calibration Cure

Parameters Values
Calibration range 40-100 ppm
Regression equation y = 3760 X + 3392
Slope(b) 3760
Intercept(a) 3392
Correlation coefficient() 0.998

Precision

The precision of the assay was studied with respedboth repeatability and intermediate

precision. Repeatability was calculated from fiveplicate injections of freshly prepared

tolperisone test solution in the same equipmeiat @ncentration value of 80 ppm on the same
day. The experiment was repeated by assaying jrephépared solution at the same

concentration additionally on two consecutive daysletermine intermediate precision. Peak
area of the Tolperisone was determined and precisas reported as %RSD.

Accuracy

Accuracy is the closeness of the test results wétkby the method to the true value. Accuracy is
performed at three levels 25%, 50%, 75% by standddition method. Data for recovery was
obtained at three different concentrations of toymme standard.

Limit of detection (LOD) and limit of quantization (LOQ)

LOD and LOQ were determined from standard deviatibry-intercept of regression line and
slope method as per ICH guideline. For tolperisdri@@D was found to be 0.5 and LOQ was
found to be 3.0 ppm.

Table 3: System suitability parameter for Tolperisme

Parameters Values
A max (nm) 232
Beer’s law limit (ppm) 40-100
Correlation coefficient 0.998
Retention time 2.48 min
Theoretical plates 8084.1]
Tailing factor 1.52
Limit of detection (ppm) 0.5
Limit of quantification (ppm)| 3.0
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Specificity

The specificity of the method was determined by parmg test results obtained from analyses
of sample solution containing excuse ingredientifgents) with that of test results those
obtained from standard drug.

Robustness

Robustness of the method was determined by anglystendard solution at normal operating
condition and also by changing some operating &éinalycondition such as flow rate and mobile
phase ratio. System suitability test was applieglaah of above mentioned condition and results
of test indicate robustness of method.
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Fig. 2: A typical RP-HPLC chromatogram of Tolperisane

Table 4: Summary of validation parameters

Validation Parameter Result
Linearity range 40-100 ppm
Target concentration 40 ppm
Precision

System precision 0.035

Intermediate precision| 0.102
Accuracy (% recovery) 98.57-101.35

LOD (ppm) 0.5

LOQ (ppm) 3.0

Specificity No excipients interference
Robustness Robust

Analysis of marketed formulations
The developed method was applied to the analysislpérisone in pharmaceutical dosage form
marketed as capsule formulation. The results dfyaisaare given in Table 5. The contents of the
pharmaceutical dosage form were found to be inrdinge of 100+2% with RSD less than 2%
which indicate suitability for routine analysis tolperisone in capsule dosage form as shown in
figure 4.
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Table 5: Assay result of capsule formulation usingroposed method

Formulation | Labelled claim (mg) | % of Tolperisone inTablet
Myolax 50 5.06

Fig. 4: RP-HPLC chromatogram of Tolperisone formulaion
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CONCLUSION

The above proposed study describes a new RP-HPLtRothesing simple mobile phase for the
estimation of tolperisone in pharmaceutical dodaga. The method was validated and found to
be simple, sensitive, accurate and precise. Isis @roved to be convenient and effective for the
determination of tolperisone in the bulk as wellpmarmaceutical capsule dosage form. The
percentage of recovery shows that the method ésffen interference of the excipients used in
formulation. Moreover, the lower solvent consumptedong with the short analytical run time
of 5 min leads to cost effective chromatographithoe.
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