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Rever se phase high performance liquid chromatography for simultaneous
deter mination of diclofenac and thiocolchicoside in bulk drug and
phar maceutical dosage form

Rajan V. Rele

Central Research Laboratory, D. G. Ruparel Colldgatunga, Mumbai, India

ABSTRACT

A simple, rapid and accurate high performance liqwhromatography method is described for simultaseo
determination of diclofenac potassium and thiocwlobide from bulk drugs and their combined pharngiceal
dosage form i.e. tablets. The separation of drug wehieved on Intersil ODS C18 (150 x 4.6 mm idth 5 p
particle size, column showed most favorable chrographic pattern over the other columns. The mopiase
consisted of a mixture of buffer and acetonitrig6:84 % (v/v)). The buffer was 0.01 M sodium dilogen
phosphate solution and tiethylamine. The detectias carried out at wavelength 263 nm. The mixtdifeuéfer and
acetonitrile (66:34% v/v) was used as a diluente Tiethod was validated for system suitability,diitg, accuracy,
precision, robustness, stability of sample solutibhe method has been successfully used to andigitdenac
potassium and thiocolchicoside from combined do$age i.e. tablets.

Keywords:. Diclofenac potassium, thiocolchicoside acetomitrdodium dihydrogen phosphate, triethylamine.

INTRODUCTION

Diclofenac potassium, chemically potassium sal-¢2,6-dichloranilino) phenylacetic acid It is then  steroidal
anti inflammatory, analgesic and anti-inflammatahyg. It is used in treatment of relief in variaty painful
condition.

Thiocolchicoside, a semi synthetic derivative ofunally occurring compound of colchicoside from theeds of
various species of colchicum antumnale ( autumeugomeadow saffron, Gloriosa upuba), chemiddi[y7S)-3-
(B-D-Glucopyranosyloxy)-1,2-dimethoxy-10-(methylsuifd)-9-oxo-5,6,7,9-tetrahydrobenajheptalen-7-yl]
acetamide It is centrally acting muscles relaxamd & also show analgesic activity. It is used ri@atment of
muscular pain and gout.

Literature survey reveals, UV spectrophotometri@[1IHPLC [8, 9] and HPTLC [10, 11] methods for siltaneous
determination of thiocolchicoside and diclofenatgssium in combined dosage form. This proposed wogkents
simple, accurate and reproducible reverse phasegagormance liquid chromatographic method forudtemeous
determination of diclofenac potassium and thioclaside in tablet dosage form.
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Structure of diclofenac structure of thiocolchicoside

MATERIALSAND METHODS

Chemical and reagents

Reference standard of diclofenac potassium ainddlthicoside were obtained from reputed firm widrtificate
of analysis. Sodium dihydrogen phosphate and yrii@thine were used of analytical grade acetonitriées used of
HPLC grade. The HPLC grade water was used fromipdile. Standard and sample solutions were prepared
diluent [mixture of buffer and acetonitrile (66:%3¢ ( v/V)].

I nstrumentation

The HPLC system used was MERCK Hitachi HPLC sysemuipped with auto sampler (D 7200 separation
module) and UV detector (D- 7400). The chromatogveas recorded and peaks quantified by means ofd€db
EZ Chrom Elite software.

A SHIMADZU analytical balance (0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 4 mg of thiocolchicoside and were weighted aclyaand transferred in 10 ml volumetric flask. Aib& ml of
diluent [mixture of buffer and acetonitrile [66:34 (v/v)] was added and sonicated for 10 minutég Wolume was
adjusted up to the mark with diluent to give corragion as 40Qug /ml of thiocolchicoside respectively.

A 5 mg of standard diclofenac potassium was weigimdirately and transferred in 10 ml volumetrisklaAbout 5
ml of diluent [mixture of buffer and acetonitrilé§:34 % (v/v)] was added, into this solution 1 ri#60 ug /ml of
thiocolchicoside was added. This solution was aated for 10 minutes. The volume was adjusted upeanark
with diluent to give concentration as 5@@ /ml of diclofenac potassium and 44 /ml of thiocolchicoside
respectively. A 1ml of this solution was diluted10 ml with diluant. It gave 50g /ml of diclofenac potassium and
4 ug /ml. of respectively. Such solution was useddfoalysis.

Sample preparation

Twenty tablets were weighed accurately and avevagght of each tablet was determined. A powder\exjant to

50 mg of standard diclofenac potassium and 4 mipiotolchicoside were weighted accurately and fieansd in

100 ml volumetric flask to give concentration a® 7@ /ml of diclofenac potassium and g /ml. of respectively.
A 1 ml of this solution was diluted to 10 ml witfiuknts. It gave 5@g /ml of diclofenac potassium andug /ml. of

respectively. This solution was used for analysis.

Chromatographic condition

Chromatographic separation was performed on a sevphase Intersil ODS C18 (150 x 4.6 mm i.d.) V@th

particle size column. The mobile phase was a méxtfrbuffer and acetonitrile [66:34 % (v/v)]. Theffer was
0.01M sodium dihydrogen phosphate and 1 ml triettmihe. The flow rate of the mobile phase was adgusd 1 ml
/min. The detection was carried out at wavelen@® 2m. (Fig.1) The injection volume of the standandl sample
solution was set at 10 pl.

M ethod validation

System suitability

System performances of developed HPLC method wetermdined by injecting standard solutions. Paramsieh
as theoretical plates (N), asymmetry, resolutiod area were determined. The results are showrble fawhich
indicates good performance of the system.
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Table 1: System suitability parameters evaluated on standard solution of diclofenac potassium and thiocolchicoside

Name Retention Time Area Asymmet yR?E?sILg)'on
Thiocolchicoside 1.927 313354 1.63 -
Diclofenac potassiur 5.16( 197387( 1.5¢ 9.7951¢

Specificity

Specificity is the ability of the method to resoltre active ingredients. Hence blank, standard evigected to
prove specificity. The typical chromatogram of tsndard and sample assayed are given in figuradl2a
respectively.

Figure 1: Typical chromatogram of Diclofenac potassium and thiocolchicoside (standar d)
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Figure2: Typical chromatogram of Diclofenac potassium and thiocolchicoside (sample)
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Linearity

Under the experimental conditions described abdwesar calibration curve were obtained throughohe t
concentration range studied. Regression analysisdeae on the peak area (y) v/s concentrationTh@.regression

analysis data obtained is tabulated in table no. 2.

Table 2: Statistical evaluation of the data subjected to regression analysis

Parameters Diclofenac potassium | Thiocolchicoside
Correlation Coefficient (r) 0.9999 0.9998
% Intercept (y) 637.63 539.49
Slope (m) 38503 7401.1

Accuracy
The accuracy method was determined by applyinggeeg method to synthetic mixture containing knowroant
of drug corresponding to 80 %, 100 % and 120 %. d¢muracy was then calculated as the percentagaabyte

recovered by the assay. The results of the recamalysis are enclosed under table no.3, 4.
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Table 3: Statistical evaluation of the data subjected to accuracy of diclofenac potassium

level | test | wtinmg area quant:ltg;slr:]j;jed n quantlt)l/l;mvered N1 o recovery | mean recovery
1 5.09 1572224 40.96 40.72 99.41
80% 2 5.14 1575025 40.96 40.79 99.58 99.57
3 5.11 157720 40.9¢ 40.8¢ 99.72
1 5.08 1974353 51.2 51.13 99.86
100% 2 5.11 1976539 51.2 51.19 99.98 99.94
3 5.12 1976517 51.2 51.19 99.97
1 5.10 2366866 61.44 61.30 99.77
120% 2 5.12 2367828 61.44 61.32 99.81 99.75
3 5.11 236449 61.4¢ 61.2% 99.6%
M ean recovery of all level 99.75
Table4: Statistical evaluation of the data subjected to accur acy of thiocolchicoside
level | test | wtinmg area quant;:é/;slr:]j;jed n quantlt)l/lgr;ﬁlvered N1 o recovery | mean recovery
1 4.11 245006 33.28 32.64 98.08
80% 2 4.19 244158 33.28 32.53 97.74 97.82
3 4.18 243911 33.28 32.50 97.64
1 4.17 311950 41.6 41.56 99.91
100% 2 4.12 312550 41.6 41.64 100.10 99.85
3 4.16 310826 41.6 41.41 99.55
1 4.17 367566 49.92 48.97 98.10
120% 2 4.11 367449 49.92 48.95 98.07 98.09
3 4.12 367566 49.92 48.97 98.10
Mean recovery of all level 98.59

Precision

The method precision was established by carryingtioe analysis of diclofenac potassium and thiduolside.
The assay was carried out of the drug using aralythethod in five replicates. The value of relatstandard
deviation lies well with the limits. The resultstbe same are tabulated in the table no.5,6.

Table5: Statigtical evaluation of the data subjected to method precision of diclofenac potassium

Test weight of test Area % assay
Tes-1 5.11 197625. 100.1¢
Test-1 5.12 1976632 99.98
Test-13 5.09 1976966  100.5!
Test-4 5.08 197715% 100.74
Test-5 5.09 1976564 100.57
Test-6 5.07 1974407 100.85

Mean Assay 100.49
SD 0.349
RSD 0.348

Table 6: Statistical evaluation of the data subjected to method precision of thiocolchicoside

Test Weight of test | Area | % assay
Test-1 4.18 311804 99.38
Test-1 4.19 313584 99.71
Test-13 4.11 309832  100.43
Test-4 4.10 311277 101.15
Test-5 4.17 31338( 100.13
Test-6 4.12 311273 100.64

M ean Assay 100.24
SD 0.643
RSD 0.641

Robustness

The robustness of the method was determined tokctiec reliability of an analysis with respect toliderate
variations in method parameters.

The typical variations are given below:
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Variation in the flow rate by + 0.2 ml /min
Variation in mobile phase composition by + 2 %
Variation in wavelength £ 5 nm

The results of the analysis of the samples underctinditions of the above variation indicated tlaure of
robustness of the method.

M ethod application
Twenty tablets were weighed accurately and avenagight of each tablet was determined. A powder\ejent to
50 mg of standard diclofenac potassium and 4 mifpiotolchicoside were weighted accurately and fiermnad in
100 ml volumetric flask to give concentration a® 7@ /ml of diclofenac potassium and 4@ /ml. of respectively.
A 1 ml of this solution was diluted to 10 ml witliwknts. It gives 5Qug /ml of diclofenac potassium andud /ml.
of respectively. This solution was used for analysrom this solution 1.0 pl was injected speaifinditions. The
analyte peak was identified by comparison with tifatespective standard. The (%) assay results eigreessed in
table no. 4, 5. It indicates the amount of diclaferpotassium and thiocolchicoside in the producetmé¢he
requirement.

RESULTSAND CONCLUSION

The reproducibility, repeatability and accuracytbé proposed method were found to be satisfactdrichwis
evidenced by low values of standard deviation amdcent relative standard deviation. The accuracg an
reproducibility of the proposed method was confidm®/ recovery experiments, performed by adding kmow
amount of the drug to the pre-analyzed active phasutical ingredient and reanalyzing the mixturepbyposed
method. Thus the proposed RP-HPLC method is usedstimation of diclofenac potassium and thiocatokide
from active pharmaceutical ingredient. It is moregise, accurate, linear, robust, simple and rapmthod. Hence
the proposed RP-HPLC method is strongly recommerfdedhe quality control of the raw material, aetiv
pharmaceutical ingredient and pharmaceutical foatin.
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