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ABSTRACT

A new, simple, rapid, selective, precise and adeur&ocratic reverse phase high performance liquid
Chromatography assay method has been developedaiudhted for simultaneous estimation of Tolpers@nd
Paracetamol in tablet formulations. The separatiwas achieved by using C-18 column (Hypersil BDS) %5
4.6mm i.d.); in mobile phase pH 3.6 Phosphate Bufte1% Tetra ethyl amine and acetonitrile in thatio of
700:300 v/v. The flow rate was 1.0 mL.thiand the separated drugs were detected using U¥ctetat the
wavelength of 267 nm. The retention times of Tdadpae and Paracetamol were 4.65 and 2.39 minutes
respectively, indicative of rather shorter analysisie. The method was validated as per ICH guidslinThe
developed method was validated for specificityednity, precision, accuracy, limit of detection (D limit of
guantification (LOQ) and robustness as per ICH @liites. Linearity for Tolperisone and Paracetamelra/found

in the range of 500-1500 pg/ml and 150-450pg/mdpeetively. The percentage recoveries for Tolpegsand
Paracetamol ranged from 98.6-100.7 % and 98.6-1%).despectively. The proposed method could be fmed
routine analysis of Tolperisone and Paracetamathieir combined dosage forms. The proposed methadfevand

to be accurate, reproducible, and consistent.

Keywords: Liquid Chromatography; Tolperisone, Paracetamoin@Gioned dosage forms; Simultaneous estimation,
Validation

INTRODUCTION

Tolperisone Hydrochloride (TOL), chemically (R, Z)methyl-1-(4 - methyl phenyl)-3- (1-piperidyl) prane -1 one
is a piperidine derivatiV@ [Fig. 1]. It is a centrally actinqusclerelaxant which is used in the treatment of diffiere
pathological conditions like acute and chronic nieispasm, electroconvulsive therapy, neurologioabliions and
orthopedic manipulation - multiocular sclerosis, aiopathy, encephalomyelitis, spondylosis, spondyiasis,
cervical and lumbar syndrome, Arthrosis of the dajgints obliterating artherosclerosis of the exiitg vessels,
Diabetical angiopathy, thromboangitis obliterareynauds syndrorffe®. Tolperisone hydrochloride is official in
Japanese pharmacopdBigParacetamol is N- (4 - hydroxyphenyl) acetamai@®ara-aminophenol derivative [Fig.
2], has analgesic and antipyretic properties andkvanti-inflammatory activity. Paracetamol is officin Indian
Pharmacopoei8, British Pharmacopoefd, United States Pharmacopd8iand European Pharmacopd@ia A
combination of Tolperisone HCI with Paracetamol bagn approved in India in the proportion of 150:50g
proportion respectively. The literatursurvey revealed thabere are some analytical methods reported for
Tolperiosone Hydrochloride like Spectrophotoméffid, HPTLC™, RP-HPLCM*either individually or in

8
Pelagia Research Library



M. V. Satyanarayanaet al Der Pharmacia Sinica, 2014, 5(5):8-17

combination with other drug and also reported asidgical fluids. Many methods have been reporteliténature
for determination of paracetamol with other dftRys. TOL and PCM combination is not official in any
pharmacopoeia. Hence, aim of present work is toeldgvsimple, feasible, effective and economic \aibd
analytical techniques for quantification of Tolmeme HCI & Paracetamol simultaneously in Pharmécautablet
formulation.

Fig. 1: Structure of Tolperisone Hydrochloride
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Fig. 2: Structure of Paracetamol

Literature survey reveals that tolperisone can dtemated by spectrophotometfy ,HPLC “>®and by HPTLE!
methods individually or in combination with othemuds. Paracetamol is reported to be estimated by
spectrophotometr{f! and HPLE'® .The reported methods are applicable for the esiim of either for TPS or
PTC individually or in combination with other druffem pharmaceutical dosage forms or biologicatifiu But all
those methods are not reported any degradatioiesttal prove that the method is stability indicgtinethod. The
present work describes the development of a vaitatability indicating analytical RP-HPLC methadhich can
guantify these Components simultaneously from aliped dosage form.

MATERIALS AND METHODS

2.1. Chemicals and Reagents

Milli-Q Water, Methanol (HPLC Grade), Orthophospitoacid (GR Grade), Potassium dihydrogen phosphate
monohydrate (GR Grade) were obtained from Qualige¢ds Mumbai. All other chemical of analytical gieawere
procured from local sources unless specified. Alutabns were performed in standard class-A, voltrine
glassware.

2.2. Instrumentation and Chromatographic Conditions

Instrumentation

The analysis of the drug was carried out on a wdt€ system equipped with 2695pump and 2996 photiedi
array detector was used and a Reverse phase HRu@rctypersil BDS ((Make: Thermo); 150 mmx4.6 mi;l.
particle size 5 um)) was used. The output of sigrea monitored and integrated using waters Emp@veaftware.

Buffer preparation
Dissolved 2.72g of Potassium dihydrogen Phosphatd000mL of Milli-Q Water, adjusted pH to 3.6 witlilute
ortho phosphoric acid and filtered the solutiorotigh 0.45um membrane filter.

Mobile phase preparation
Prepare a filtered and degassed mixture of BufidrMethanol in the ratio of 700:300 v/v
respectively.

Diluent preparation
Mobile Phase was used as diluent.
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Standard preparation:

Accurately weighed and transferred about 100mg afaéetamol and 30.0mg of Tolperisone into a 100 mL
volumetric flask, added 30 mL of diluent and sotedato dissolve. The solution was cooled to roompterature
and diluted to volume with diluent.

Sample preparation:

Weighed and finely powdered not fewer than 20 Tiabl&ccurately weighed and transferred equivaleri@0g of
Paracetamol and 150mg of Tolperisone into a 100/oiumetric flask, added 70 mL of diluent, and saéd for
30minutes with intermittent shaking at controllesmperature and diluted to volume with diluent anckemah
Filtered the solution through 0.45 um membraneffiliTransfered 5.0 mL of the above solution int@5amL
volumetric flask and diluted to volume with diluent

Chromatographic conditions

An Hypersil ODS ((Make: Thermo; 150mm x 4.6 mm | grticle size 5um)) Column was used for analysis a
ambient column temperature. The mobile phase wagppd through the column at a flow rate of 1.0mL/mihe
sample injection volume was 10pL. The photodiod@yadetector was set to a wavelength of 267nm lier t
detection and Chromatographic runtime was 6 minutes

RESULTS AND DISCUSSION

Method development!®

Spectroscopic analysis of compounds showed thanfl)(ll) have maximum UV absorbanéen@x) at 267 nm(For
Tolperisone), 242 nm(For Paracetamol) respectivEherefore, the chromatographic detection was pedd at
267nm using a Photo diode array detector as pamacétalso exhibits good response at Tolperisamax . To
develop a suitable and robust LC method for therdahation of Tolperisone and Paracetamol, differanbile
phases were employed to achieve the best sepamatiresolution. The method development was stawitd
Hypersil BDS ((Make: Thermo; 150 mmx4.6 mm |.D; fide size 5 pm)) with the following mobile phase.
Accurately transferred about pH 6.8 Phosphate huffdtered the solution through 0.45um membrarterfi
Prepared a filtered and degassed mixture of Bu#felr Methanol in the ratio of 500:500 v/v respedyivét was
observed that when a combination of two drugs wgsxied, Paracetamol and Tolperisone together gasiagle
split M shape peak.

Figure 2: A typical HPLC Chromatogram showing the peak of Paracetamol and Tolperisone

For next trial the mobile phase composition wasnged slightly. The mobile phase composition wasf&uénd
Methanol in the ratio of 600:400 v/v. The trail uted in broad and well separated peaks. Againribbile phase
composition changed slightly to Buffer and Methaimothe ratio of 700:300 v/v respectively as eluanflow rate

1.0 mL/min. UV detection was performed at 267nme Tetention time of Paracetamol is 2.39 minutes and
Tolperisone is about 4.65 (refer Fig-2.) and thakpghape for these two was good.

Chromatographic conditions were optimized by chagghe mobile phase composition and buffers usettheén
mobile phase. Different experiments were perforteedptimize the mobile phase and adequate separatidrugs
achieved. The optimized mobile phase was deternasesl mixture of Buffer and Methanol (700:300) dow rate
of 1.0 mL.min-1. Under these conditions (I) ang (llere eluted at 2.39 and 4.65, minutes respegtiwith a run
time of 6 min.

The chromatogram of Paracetamol and Tolperisomelatd using the proposed method is shown in (Biggstem
suitability results of the method are presente@iahle-1.
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A typical chromatogram for simultaneous estimatidgr(l) and (Il) obtained by using the aforementidnaobile
phase of 1QiL of the assay preparation is illustrated in Fig. 2

Fig. 2. HPLC chromatogram obtained during simultaneousrdetation of Paracetamol (1), and Tolperisone (lI).

Method validation ***°

The developed RP-LC method extensively validatedafksay of Paracetamol (I), and Tolperisone (lihgigshe

following Parameters.

Specificity
Blank and Placebo interference

A study to establish the interference of blank platebo were conducted. Diluent and placebo wastiegl into the
chromatograph in the defined above chromatograpbiaitions and the blank and placebo chromatograare
recorded. Chromatogram of Blank solutiifig. no.-3) showed no peaks at the retention time of Paracttand
Tolperisone peak. This indicates that the diligatition used in sample preparation do not interfie estimation

of Paracetamol and Tolperisone in Paracetamol apigefisone tablets. Similarly Chromatogram of Phaxce
solution(Fig. no.-4) showed no peaks at the retention time of Parac#tand Tolperisone peak. This indicates that
the Placebo used in sample preparation do nofénéein estimation of Paracetamol and Tolperisonadracetamol

and Tolperisone tablets.

The chromatogram of Paracetamol and TolperisonekBiging the proposed method is showfrig 3.

Figure 3: A typical HPLC Chromatogram showing the ro interference of diluent for Paracetamol and Tolpgasone

The chromatogram of Paracetamol and TolperisoneeBtausing the proposed method is showriga4.

Figure 4: A typical HPLC Chromatogram showing the ro interference of placebo for Paracetamol and Tolpésone

T T
1 5o =bo =

Table 1: System suitability parameters for Paracetaol and Tolperisone by proposed method

Name of the Compound

Retention Time

Theoretical ple

Tailing factor

USP Resolution

Paracetamol

2.39

4025

1.54

Tolperisone

4.65

7353

1.36

4.14
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Forced Degradation:

Control Sample:

Weighed and finely powdered not fewer than 20 Tiabléccurately weighed and transferred equivaleriG0Omg
of Paracetamol and 150mg of Tolperisone into arhQ0/olumetric flask, added 70 mL of diluents, s@téd for 15
minutes with intermittent shaking at controlled parature and diluted to volume with diluent and exixFiltered
the solution through 0.45 pm membrane filter. Tramed 5.0 mL of the above solution into a 25 mluwoeetric
flask and diluted to volume with diluent.

Acid Degradation Sample:

In the preparation of acid degradation sample tioeq@iure adopted was same as mentioned for catdredmple
up to sonication and before filtering the sonicatetlition added 5mL of 1N acid, refluxed for 30rain60°C, then
cooled to room temperature, neutralized with 1N Nahd diluted to volume with diluent and mixed.t&ied the
solution through 0.45 um membrane Filter. Transf®.0 mL of the above solution into a 25 mL voltniceflask
and diluted to volume with diluent. Ref@¥ig. no.-5A)

Base Degradation Sample:
As mentioned at acid degradation, before sonicdtistead of adding acid, added 5 mL of 1IN NaOH. Same
procedure was repeated and excess of acid waslised with 1N acid. RefdFig. no.-5B)

Peroxide Degradation Sample *

Refluxed for 30min at 60°C after adding 5mL of Hyden Peroxide before filtration as mentioned abdien
cooled to room temperature and diluted to volumth wiluent and mixed. Filtered the solution throu@k5 um
membrane Filter. Transferred 5.0 mL of the abovetsm into a 25 mL volumetric flask and dilutedvolume with
diluent. Refel(Fig. no.-5C)

Thermal Degradation Sample:

Powder collected from 20 tablets was exposed tb dteE05°C for about 5days. The same powder wagheei and
solution was prepared for thermal degradation uilegsame procedure adopted for the preparaticiomtiolled
sample. RefefFig. no.-5D)

Similarly Humidity, UV-Light exposure, Sunlight eapure and Water hydrolysis stress samples are nget@and
checked for their purity by proposed method.

Figure 5A: A typical HPLC Chromatogram showing the degradation profile of Tolperisone and Paracetamoin Acidic hydrolysis by
proposed method

Figure 5B: A typical HPLC Chromatogram showing thedegradation profile of Tolperisone and Paracetamolin Basic hydrolysis by
proposed method
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Figure 5C: A typical HPLC Chromatogram showing thedegradation profile of Tolperisone and Paracetamolin Peroxide hydrolysis by
proposed method
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Figure 5D: A typical HPLC Chromatogram showing thedegradation profile of Tolperisone and Paracetamolin Thermal degradation by
proposed method

Precision
In the study of the instrumental system precisidrerg, a RSD of 0.21% was obtained for the standezd of

Paracetamol and 0.1 for Tolperisone obtained cpomding to the first day, Similarly being 0.3% f@aracetamol
and 0.2% for Tolperisone for the second day, resmdg. The method precision study for six samplepgarations
in marketed samples showed a RSD of 0.5% and thie @mfidence interval of 0.5 with the assay ranfj@&6-
99.9 for Paaracetamol. Similarly The method preaisstudy for six sample preparations in marketetpsas
showed a RSD of 0.7% and the 95% confidence iatefv0.7 with the assay range of 99.2-100.7 fdp&dsone.

Table 2: Method Precision (Inter and Intraday) studes for Paracetamol and Tolperisone HCI by proposethethod

Summary showing Method Precision by Proposed Method
For Tolperisone For Paracetamol
Method Precision (Inter &Intra Day)] Method Precisiinter &Intra Day)
100.1 100.20 99.4 99.9
100.7 100.4 99.7 100.1
99.4 99.6 98.7 98.8
99.3 99.7 98.7 99.0
99.2 99.5 98.6 99.0
100.5 99.6 99.2 99.2
Overall Avg. 99.9 99.2
Overage Std Dev. 0.51 0.49
Over all %RSD 0.50 0.50

For the intermediate precision, a study carried lmytthe same analyst working on different day. Tasults
calculated as inter-day RSD corresponded to 0.Fet(Standard of Paracetamol). And 0.2% (For Stahdé
Tolperisone). The same study was carried out fibergint analystsn(= 6 number of samples per analyst) obtaining
a RSD of 0.5 %( Intermediate Precision) and 95%idence interval of 0.6 with the assay range o898)0.1 for
Paracetamol. Similarly, obtaining a RSD of 0.4 #ietmediate Precision) and 95% confidence intest/@.4 with
the assay range of 99.5-100.4 for Tolperisone. O@kerall %RSD for n=12 is 0.5. for Paracetamol @l for
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Tolperisone. Both results together with the indirdtiresults are showing that the proposed analygchnique has
a good intermediate precision.

Accuracy
The accuracy of the method was determined on ttweeentration levels by recovery experiments. Tdwvery

studies were carried out in triplicate preparationscomposite blend collected from 20 tablets ofp&dsone and
Paracetamol, analyzed as per the proposed metth@dpdrcentage recoveries were found in the ran@® & to
100.9 with an overall %RSD of 0.5 for Paracetanmul the percentage recoveries were found in theerahd 00.1
to 100.6 with an overall %RSD of 0.2 for Tolperisoffrom the data obtained, given in Table-3A anold-8B, the

method was found to be accurate.

Table 3A: Recovery studies for Paracetamol by propsed method

% Level | Recovery Range| % RSD at each level Over &#bhRSD
50 100.6-100.9 0.1
100 99.3-100.0 0.4 0.5
150 99.7-99.8 0.1

Table 3B: Recovery studies for Tolperisone by proped method

% Level | Recovery Range| % RSD at each levegl Over &RSD

50 100.2-100.5 0.1
100 100.1-100.6 0.3 0.2
150 100.3-100.5 0.1

Linearity of detector response
The standard curve was obtained in the concentratinge of 500-15Q®/ml for Paracetamol and 150-450ug/mL

for Tolperisone. The linearity of this method wasleated by linear regression analysis. Sloperée and
correlation coefficient [r2] of standard curve weadculated and given in Figure-6A(For Paracetarant] Figure-

6B(For Tolperisone) to demonstrate the linearityhaf proposed method.

From the data obtained, given in Table-4A (For Pet@mol) and Table-4B (For Tolperisone), the methad
found to be linear within the proposed range.

Table 4A: Linearity studies for Paracetamol by propsed method

Linearity Study for Paracetamol
% Level Conc. pg/mL Area
50 498.32 6202543
75 747.48 9373723
100 996.64 12522835
125 1245.80 15626825
150 1494.96 18744544
Slope 12535.0
Intercept -40748.0
% Y-Intercept -325.1
Residual Sum of Squares 25001.0
CC(n) 0.99999
RSQ(r2) 0.99998
LLD 6.58
LLQ 19.94
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Figure 6A: Calibration curve for Paracetamol

Linearity Curve for Paracetamol by Proposed Assay
Method
18202543 +
y=12577x-40748
R*=1
15202543 +
[a=d
a1
12202543 1
9202543 -
6202543 . . . .
500.00 700.00 900.00 1100.00 1300.00
Conc.1n pg/mL

1500.00

Table 4B: Linearity studies for Tolperisone by prompsed method

Linearity Study for Tolperisone
% Level Conc. pg/mL Area
50 147.80 1060274
75 221.70 1607774
100 295.60 2139750
125 369.50 2658662
150 443.40 3217022
Slope 7259.0
Intercept -9057.0
% Y-Intercept -124.8
Residual Sum of Squares 10698.0
CC(n) 0.99994
RSQ(r2) 0.99988
LLD 4.86
LLQ 14.74
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Figure 6B: Calibration curve for Tolperisone

Linearity Curve for Tolperisone by Proposed Assay

Method
YT _
3060274 y =7259x - 9057.
R>=0.999
2560274 -
=]
0
2060274 -
1560274 -
1060274 : : : : :

147.80 197.80 247.80 297.80 34780 397.80

Conc.1n pg/mL

CONCLUSION

An RP-HPLC method for simultaneous estimation ofp@dsone and Paracetamol was developed and vedices
per ICH guidelines.

The results obtained indicate that the proposedhadeis rapid, accurate, selective, and reproducibiesarity was
observed over a concentration range of 500-L§00L for Paracetamol and 150-450pg/mL for TolperesoThe
method has been successfully applied for the aisabfsnarketed tablets. It can be used for theineuanalysis of
formulations containing any one of the above droiggheir combinations without any alteration in tiesay. The
main advantage of the method is the common chragregpdiic conditions adopted for all formulations efédfore,
the proposed method reduces the time requiredvidcts over of chromatographic conditions, equiliima of

column and post column flushing that are typicalbgociated when different formulations and thadividual drug

substances are analyzed.

We have developed a fast, simple and reliable sinalymethod for determination of Tolperisone araddetamol
in pharmaceutical preparation using RP-HPLC. Asdli® no interference of blank and placebo at ¢tention time
of Paracetamol and Tolperisone. It is very fasthvgood reproducibility and good response. Valmatof this
method was accomplished, getting results meetimgaliirements. The method is simple, reproduciblth a good
accuracy and precision. It allows reliably the ssisl of Tolperisone and Paracetamol in bulk, itfedént
pharmaceutical dosage forms.
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