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ABSTRACT

A simple, accurate High Performance Thin Layer Ghatographic (HPTLC) method for determination of
Dexketoprofen and Thiocolchicoside in combinedeafibsage form has been developed and validatednitbile
phase selected was Toluene: Methanol: Ethyl Acé@t2.5: 0.5, v/v/v) with UV detection at 280 rifhe retention
factor for Thiocolchicoside and Dexketoprofen wirend to be 0.33 £0.011 and 0.61 + 0.007, respetyi. The
method was validated with respect to linearity, wmecy, precision and robustness as per the Intéonat
Conference on Harmonisation (ICH) guidelines. Risstdund to be linear in the concentration rangel60-800
ng/band for Thiocolchicoside and 600-4800 ng/basrdCiexketoprofen. The method has been succesafyiiyed
for the analysis of drugs in pharmaceutical forntida. The % assay (Mean +S.D.) was found to be0& 0.872
for Thiocolchicoside and 99.97 + 0.731 for Dexketdpn. The method can be used for routine analyGithese
drugs in combined tablet dosage forms in qualitytoal laboratories.
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INTRODUCTION

Dexketoprofen (DEXKETO), chemically, (2S)-2-[3-(lzmyl) phenyl] propanoic acid is non-steroidal anti-
inflammatory drug and is used for the managememtilef to moderate pain [1]. Thiocolchicoside (THI®)-[(7S)-
3-(beta-D-glucopyranosyloxy)-1, 2-dimethoxy-10-(mgdsulfanyl)-9-oxo-5, 6, 7, 9-tetrahydrobenzo[a]taden-7-
yllacetamide and is used as muscle relaxant witkigffammatory and analgesic effects [2].

Literature survey reveals high-performance liguidomatographic (HPLC) [3-5] and High Performance tayer
chromatographic (HPTLC) [6] methods for the deteraion of DEXKETO either as a single or in combioat
with other drugs. Analytical methods reported foHID includes HPLC [7-10], HPTLC [11, 12] and
spectrophotometry [13-15] either as single or imbmation with other drugs.

To our best knowledge no reports were found forsiheultaneous estimation of DEXKETO and THIO in doned

dosage form by HPTLC method. This paper descrit@mple, accurate, and validated high-performahuelayer

chromatographic method for the simultaneous quaatibn of these compounds as a bulk drug andhletalosage
forms. The proposed method is optimized and vadidiats per the International Conference on HarmtaizélCH)

guidelines [16].
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EXPERIMENTAL SECTION

Chemicals and Reagents

Working standards of pharmaceutical grade DEXKET@ @&HIO were obtained as generous gifts from Emcure
Pharmaceuticals Ltd, Pune, India. The pharmacdutioaage form used in this study was Infen MR Tizble
(Emcure Pharmaceuticals Ltd, Pune, India) labeled¢ontain 25 mg of DEXKETO and 4 mg of THIO were
procured from the local market. Toluene (AR grade} purchased from Thomas Baker Pvt. Ltd. (Mumibglia).
Ethyl Acetate was purchased from Loba Chemie Pat. (Mumbai, India) and Methanol (AR grade) wasghased
from Merck specialties Pvt. Ltd. (Mumbai, India).

Instrumentation and chromatographic conditions

The samples were spotted in the form of bands dfhwaf 6 mm with space between bands of 8.8 mnf) wif.00
ul sample syringe (Hamilton, Bonaduz, Switzerlaad)precoated silica gel aluminium plate 68,810 x10 cm)
with 250 um thickness (E. MERCK, Darmstadt, Germanging a CAMAG Linomat 5 sample applicator
(Switzerland). The slit dimensions 5 mm x 0.45 mmd acanning speed of 20 mm/sec was employed.

The linear ascending development was carried oli@iom x 10 cm twin trough glass chamber (CAMAG tténz,
Switzerland) using Toluene: Methanol: Ethyl AcetéBe2.5: 0.5, v/v/v) as mobile phase. The optedizhamber
saturation time for mobile phase was 15 min. Tingtle of chromatogram run was 9 cm and developnieet tvas
approximately 15 min. TLC plates were dried in aent of air with the help of a hair drier. Densitetric scanning
was performed on CAMAG thin layer chromatographwarser at 280 nm for all developments operated by
WINCATS software version 1.4.2. The source of radrautilized was deuterium lamp emitting a contina UV
spectrum between 200 to 400 nm.

Preparation of standard stock solutions

Standard stock solution THIO was prepared by dviisgl10 mg of drug in 10 ml of methanol to get cemization
of 1 mg/ml from which 1 ml was further diluted t@ inl to get solution having concentration 100 ngftandard
stock solution of DEXKETO was prepared by dissavib0 mg of drug in 10 ml of methanol to get final
concentration of 1000 ng/ul.

Selection of Detection Wavelength

After chromatographic development bands were sahrover the range of 200-400 nm and the spectra were
overlain. It was observed that both drugs showetiderable absorbance at 280 nm. So, 280 nm westsélas

the wavelength for detection as shown in Figure 1.
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Figure 1: Overlain spectra of THIO and DEXKETO

Analysis of Tablet for mulation
Twenty tablets were weighed accurately and finedwgered. A quantity of powder equivalent to 2 mgTéflO
(12.5 mg DEXKETO) was weighed and dissolved in 1@fmethanol in volumetric flask to get conceriatof 1
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mg/ml from which 1 ml was further diluted to 10 ol get solution having concentration 200 ng/ul &fl® and
1250 ng/pul of DEXKETO. The solution was filteredng Whatman paper No. 41. One microlitre volumeti
solution was applied on different TLC plate to abtéinal concentration of 200 ng/band for THIO ah@50
ng/band for DEXKETO. After chromatographic develggpeak areas of the bands were measured at 2&hehm
the amount of each drug present in sample was &siihfrom the respective calibration curves. Procedvas
repeated six times for the analysis of homogenanpte.

M ethod Validation
The method was validated for linearity, accuracyta-day and inter-day precision and robustnesscaordance
with ICH guidelines [16].

Preparation of Calibration Curve

The standard stock solutions of THIO (100 ng/ull & EXKETO (1000 ng/ul) were applied by overspottimg

TLC plate inrange of 1, 2, 3, 4,5, 6, 7, 8 ul @@, 1.2, 1.8, 2.4, 3, 3.6, 4.2, 4.8 ul with tletphof CAMAG 100

uL sample syringe using Linomat 5 sample applicaidre plate was developed and scanned under above
established chromatographic conditions. Each stdridasix replicates was analyzed and peak areas rgeorded.
Calibration curves of THIO and DEXKETO were plottegparately of peak area versus respective comatiemtiof
THIO and DEXKETO.

Precision

Set of three different concentrations in threeicapés of mixed standard solutions of THIO and DEJKO were
prepared. All the solutions were analyzed on theesday in order to record any intra day variationthe results.
For Inter day variation study, three different cemnitations of the mixed standard solutions in liitgaange were
analyzed on three consecutive days.

Limit of detection (LOD) and Limit of quantitation (LOQ)
LOD and LOQ for both the drugs were calculated bing the values of slopes and intercepts of thianegion
curves.

Robustness Studies

In the robustness study, the influence of smalibdeate variations of the analytical parametergpeak area of the
drugs was examined. Factors varied were mobilegobasiposition (+ 2 %), mobile phase saturationq24), time
from application to development (0, 10, 20 and 3A)rand from development to scanning (0, 30, 60 @Manin)
and development distance (£ 10 %). One factor tina was changed to estimate the effect. Robustoktse
method was checked at a concentration level off@d®and for THIO and 1800 ng/band for DEXKETO.

Recovery Studies

To check the accuracy of the method, recovery studiere carried out by addition of standard drugt®m to pre-

analyzed sample solution at three different le&€ls100 and 150 %. Chromatogram was developed tengeak
areas were noted. At each level of the amountettieterminations were carried out. The result®obvery studies
were expressed as percent recovery and are sholabla 1.

Table 1: Recovery Studiesof THIO and DEXKETO
#Average of three determinations

Amount taken Amount added | Total amount found a

Drug | (nglband) |  (ng/band) (ng/band) % Recovery | % RSD
200 100 302.64 100.88 0.311
THIO 200 200 402.70 100.67 0.426
200 300 502.89 100.57 0.339
1250 600 1861.52 100.62 0.955
DEXKETO 1250 1200 2454.80 100.19 0.864
1250 1800 3068.06 100.59 0.974

RESULTSAND DISCUSSION

Different mobile phases containing various ratidsEbhyl acetate, Methanol, Chloroform and Toluenerav
examined (data not shown). Finally the mobile phesetaining Toluene: Methanol: Ethyl Acetate (65:20.5,
v/viv) was selected as optimal for obtaining welfided and resolved peaks. The optimum wavelerajtddtection
and quantitation used was 280 nm. The retentiofador THIO and DEXKETO were found to be 0.33 11
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and 0.61 + 0.007 respectively. Representative tgrsim of mixed standard solution of THIO and DEXETS
shown in Figure 2.
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Figure 2: Representative chromatogram of mixed standard solution of THIO (200ng/band,
R =0.33+0.011) and DEXKETO (1200ng/bang=R.61+0.007)

Straight-line calibration graphs were obtained 101l0 and DEXKETO in the concentration range 100180
ng/band and 600-4800 ng/band respectively with highrelation coefficient. The proposed method wk® a
evaluated by the assay of commercially availabdeta containing THIO and DEXKETO. The % assay (Mea
S.D.) was found to be 100.07 £+ 0.87for THIO and3% 0.73 for DEXKETO. Robustness of the methodckkd
after deliberate alterations of the analytical psters showed that areas of peaks of interest nehainaffected by
small changes of the operational parameters (% R3p

For THIO, the recovery study results ranged frorf.20 to 100.88 % with % RSD values ranging fronmlQ.30
0.426. For DEXKETO, the recovery results rangednfrb00.19 to 100.62 % with % RSD values ranging from
0.864 to 0.975. The method was found to be accaateprecise, as indicated by recovery studiesesveries
were close to 100 % and % RSD not more than Za-ddry variation, as RSD (%), was found to be inrthmge of
0.62-0.87 for THIO and 0.71-0.92 for DEXKETO. Imtay variation, as RSD (%) was found to be in theyeaof
0.67-0.95 for THIO and 0.16-0.77 for DEXKETO. Thersnary of validation parameters of proposed metired
given in Table 3.

Table 2: Summary of validation parameter s of proposed method

Parameters THIO DEXKETO
Linearity range ( ng/band 100 - 800 600 -480
Correlation coefficient (r) 0.998 0.998
LOD? (ng/band) 20.47 67.79
LOQ" (ng/band) 62.05 205.44

Accuracy (% Recovery) 100.57-100.88 100.19-100.62
Precision (% RSD)

Intra day (4 = 3) 0.62-0.87 0.71-0.92
Inter day (n = 3) 0.67-0.95 0.16-0.77
30D = Limit of detection.
°LOQ = Limit of quantitation.
‘RSD = Relative standard deviation.
n = Number of determinations
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CONCLUSION

The validated HPTLC method employed here proveletsimple, fast, accurate, precise and robust, ¢hnsbe
used for routine analysis of THIO and DEXKETO imduined tablet dosage form.
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