Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2015, 6(6):41-46

Der Pharmacia Sinica

ISSN: 0976-8688
CODEN (USA): PSHIBD

Simultaneous spectrophotometric estimation of acezienac and
thiocolchicoside by first order derivative method n combined dosage form

Rajan V. Rele

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

ABSTRACT

The objective of the study was to develop a singgeyrate, precise and rapid a UV spectrophotorodtg. first
order derivative method for the determination oéelofenac and thiocolchicoside in combined dosagm fi.e.
tablets by using methanol as a solvent. The mettaxl further validated by ICH guidelines. The progmbdirst
order derivative method involves the measuremeabsérbance of one drug at zero crossing pointtbég hence
wavelengths 259 nm and 353.6 nm were selectetidagdtimation of aceclofenac and thiocolchicositpectively.
The linearity of the proposed method was foundhim ¢oncentration range of 1 to 14 pg /mf=(10.9995) for
aceclofenac and 1 to 14 pg /mf£r0.9999) for thiocolchicoside respectively. Thegeamtage mean recovery was
found to be 100.52 % for aceclofenac and 100.72f4Hocolchicoside and respectively. The method waias
statistically validated for its linearity, accuracgnd precision. Both intra and inter day variatioahowed less
percentage (%) RSD values indicating high gradpretision of this method.

Keywords: UV spectrophotometric estimation, first order dative method, thiocolchicoside, aceclofenac,
methanol

INTRODUCTION

Aceclofenac, chemically {[[2-[(2,6-Dichlorophenyljano]phenyl]acetyl]oxy}Acetic acid. It is the non 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), chemids[{7S)-3-
(B-D-Glucopyranosyloxy)-1,2-dimethoxy-10-(methylsuifd)-9-ox0-5,6,7,9-tetrahydrobenajheptalen-7-
yllacetamide It is centrally acting muscles relaxand it also show analgesic activity. It is usedreatment of
muscular pain and gout.

In literature survey reveals, UPLC [1], HPTLC [HPLC [3] and UV spectrophotometric methods [3,4t fo
simultaneous determination of thiocolchicoside acelofenac in combined dosage form.
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MATERIALS AND METHODS

Instrument and reagents

Spectral scan was made on a Shimadzu UV-spectropletér, model 1800 (Shimadzu, Japan) with spebtmatl
width of 0.5 nm with automatic wavelength correotoby using a pair of 10 mm quartz cells. All spact
measurements were done by using UV-Probe 2.42 adtw

Reference standard of aceclofenac and thiocolcitieagere obtained from reputed firm with certifieatf analysis.

Preparation of standard drug solutions

A 10 mg standard aceclofenac was weighed accuratelytransferred to a 10 ml volumetric flask andicated
with 5 ml of distilled water for 15 minutes. Thelwme was made up to the mark with methawobive a stock
solution of methanol of concentration 1049 /ml. From this solution, 1 ml of solution was effed out and
transferred into 10 ml volumetric flask. The volumas made up to mark with methanol to give a waylstandard
solution of concentration 1Q@/ml.

Similarly 10 mg standard thiocolchicoside was weigifaccurately and transferred to a 10 ml voluméiagk and
sonicated with 5 ml methanol for 15 minutes. Thiure was made up to the mark with methaoogive a stock
solution of thiocolchicoside of concentration 1Q@p/ml. From this solution, 1 ml of solution was gifed out and
transferred into 10 ml volumetric flask. The volumas made up to mark with methanwolgive a working standard
solution of concentration 1Q@®/ml.

Estimation from tablets

Twenty tablets were weighed accurately and avevegjght of each tablet was determined. Powder etprivao
100 mg of aceclofenac and 4 mg of thiocolchicosids weighed and transferred in 100 ml of volumeftask. A
30 ml of methanol added and sonicated for 15 mgate filtered. The filtrate and washing were ditltip to the
mark with methanol to give concentration as 1Q@fml of aceclofenac and 4Qg /ml of thiocolchicoside
respectively. For working sample solution 1 ml atls solution was diluted to 100 ml and such sotuti@as used
for analysis.

Experimental

Method: first order derivative method

(a) For aceclofenac

For the selection of analytical wavelength, 1@fml solution of aceclofenac was scanned in thetsp® mode
from 350 nm to 200 nm by using methanol as blartie first order derivative spectrum was obtainedubing
derivative mode by UV probe 2.42 software. Fromgpectrum, the amplitude of the first derivativedpum was
measured at 259 nm.

(b) For thiocolchicoside
For the selection of analytical wavelength, 1@§ml solution of thiocolchicoside was scanned ie #pectrum
mode from 350 nm to 200 nm by using methanol askbl@he first order derivative spectrum was obtdibg using
derivative mode by UV probe 2.42 software. Fromshpectrum, the amplitude of the first derivatipectrum was
measured at 353.6 nm.

Preparation of calibration curves

Series of solutions containing 1 -14 pg/ ml of démfemac and 1 — 14 pg/ ml of thiocolchicoside weased to
determine linearity of the proposed method respelsti Solutions were scanned in the spectrum maole
absorbance spectra were converted to first ordevadve spectra. The overlain spectra of aceclateand
thiocolchicoside were given in Fig. 1(a), 1(b) resjvely.
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Fig. 1(a): Overlay spectra of first order derivative of aceclofenac in the concentration range of 2 dri4 pg/ ml at 259 nm
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Fig. 1(b): Overlay spectra of first order derivative of thiocolchicoside in the concentration range & and 14 pg/ ml at 353.6 nm
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After observing the overlain first order derivatigpectra of aceclofenac and thiocolchicoside, #m® zrossing
points of both drugs were selected for analysistbér drug. The first wave length selected was 2%3 the zero
crossing point of thiocolchicoside where acecloéeshowed considerable absorbance. The first wagtiewas
353.6 nm, the zero crossing point of aceclofendweres thiocolchicoside showed considerable absogbahice
calibration curves were plotted of amplitude agatmmcentrations [Fig. 2 (), 2(b)].

Fig.2 (a): Calibration curve of aceclofenac in theoncentration range of 2-14 pg/ml
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Fig.2 (b): Calibration curve of thiocolchicoside in the concaetration range of 2-14 pug/ml
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Results of the analysis are given in table 1.

Table 1: Values of results of optical and regressioof drugs

Parametel Aceclofena | Thiocolchicoside
Detection Wavelength (nm) 259 353.6
Beer Law Limits (ug/ml) 1-14 1-14
Correlation coefficient(r?) 0.9999 0.9995
Regression equation (y=b+ac
Slope (a) 0.0008 0.0008
Intercept (b) 0.0C01 -0.0000¢

Estimation from capsules

Powdered from twenty capsules were collected arnigheed accurately and average weight of powder feaoh
capsule was determined. Powder equivalent to 10@fageclofenac and 4 mg of thiocolchicoside wagyed

and transferred in 100 ml of volumetric flask. A 80 of methanol was added and sonicated for 15 temand
filtered. The filtrate and washing were diluted topthe mark with methanol to give concentratiod@sig /ml of
thiocolchicoside and 100@g /ml of aceclofenac respectively. A 10 ml of swciutions was diluted to 100 ml. It
was scanned in the range of 200-400 nm againstamethThe absorbance spectra were converted toofider
derivative spectra. Calculations were done as er e¢quations. The concentrations of aceclofenac and
thiocolchicoside present in capsules were calcdlbiesubstituting the values of absorbance in libaquations.

(a) For aceclofenac Y = 0.0008x +0.0001
(b) For thiocolchiciside Y = 0.0008x - 0.00009

Method Validation
These methods were validated according to ICH djniee

Accuracy

To ascertain the accuracy of proposed methodsyeegstudies were carried out by standard addit@thod at
three different levels (80%, 100% and 120%). Pdegen recovery for aceclofenac and thiocolchicosicgze
99.82 % to 100.25 and 99.74 % to 100.27 % resdyt(Table2).

Linearity

The linearity of measurement was evaluated by aiaydifferent concentration of the standard soluti of
aceclofenac and thiocolchicoside. For both the slragncentration range was found to be 1-14 pg/ml fo
aceclofenac and thiocolchicoside respectively.
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Table 2: Statistical evaluation of the data subjded to accuracy

Level of % Amo_unt Am_ount added Am_ount % Recovery Mean %
recovery present in pg/ml in ug/ml found in pg/ml recovery
THIO | ACE | THIO |[ACE |THIO |ACE [THIO |ACE THIO  ACE
4 10 3.2 08 7.207 | 18.03¢ | 100.1: | 100.2:
80% 4 10 3.2 08 7.211 | 18.03( | 100.1¢ | 100.77 | 100.17 | 100.16
4 10 3.2 08 7.217) 18.043 100.24 100/09
4 10 4 10 8.0072 20.018 100.09 1005
100% 4 10 4 10 7.979| 20.022 99.74 100.1100.01| 100.06|
4 10 4 10 8.016| 19.964 100.21 99.82
4 10 4.8 12 8.81¢ | 22.05: | 100.27 | 100.2¢
120% 4 10 4.8 12 8.80¢ | 22.04¢ | 100.0% | 100.2Z | 100.18| 100.20
5 2 4.8 12 8.814| 22.03p 100.16 10016

THIO = thiocolchicoside, ACE= Aceclofenac

Precision
The method precision was established by carryirtgloeianalysis of powder blend from capsules caimgi4 mg

of thiocolchicoside and 100 mg of aceclofenac. agsay was carried out for the drugs by using pexgpaemalytical
method in six replicates. The values of relatiandard deviation were 0.9961 % for thiocolchicosidd 0.6100 %
for aceclofenac in respectively indicating the skmppeatability of the method. The results obtéiage tabulated

in table 3

Table 3: Statistical evaluation of the data subjeed to method of precision

% Assay
Sr. No. Sample No. Thiocolchicoside| Aceclofenad|
1 1 101.25 100.00
2 2 100.62 101.25
3 3 101.25 101.25
4 4 98.75 100.00
5 5 101.25 101.25
6 6 100.00 100.62
Mean % assay 100.52 100.72
%R.S.D. 0.9961 0.6100

Intra-day precision was estimated by assaying taiplewder blend containing 4 mg of thiocolchicosaahel 100 mg
of aceclofenac. The assay was carried out for thgsdby using proposed analytical method in sificefes. The
results were average for statistical evaluation.

Inter-day precision was estimated by assaying taiplewder blend containing 4 mg of thiocolchicosaahel 100 mg
of aceclofenac for three consecutive days (fe3% and ' days). The statistical validation data for intrai anter

day precision is summarized in table 4.

Table 4: Summary of validation parameter for intra-day and inter-day

Sr. No. Parameters Thiocolchicoside | aceclofenag
Intra-day precision 0 o
1 (N=3)amount found 4 18 %‘5&;’ 18 %'95153
% R.S.D. ) )
Inter-day precision o
2 (N=3)amount found 4 09 35019 %886771§
% R.S.D. ) )

Both intra- day and inter-day precision variatiaurid to be less in % RSD values. It indicates tdghree of
precision of the method.

RESULTS AND DISCUSSION

The developed first order derivative spectrophotimimenethod for simultaneous determination of asfsiac and
thiocolchicoside in tablet formulation was foundb® simple and convenient for the routine analg§ivo drugs.
The method is used to eliminate the spectral ieterfce from one of the two drugs while estimatheydther drug
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by selecting the zero crossing point on the daxeagpectra of each drug as the selected wavelemgthproposed
method is accurate, precise and reproducible. dbifirmed from validation data as given in tablet 4. The %
RSD was found to be less than 1, which indicatdislittaof method. Linearity was observed by lingagression
equation method for aceclofenac and thiocolchiasiddifferent concentration range. The correlatoefficient of
these drugs was found to be close to 1.00, indigagood linearity figure 2 (a) and 2 (b).

The assay results obtained by proposed methodisrsim table 2 are in good agreement. Hence praposthod
can be used for routine analysis of these two diug®mbined dosage form. Method is simple, aceyratecise,
reliable, rapid, sensitive, reproducible and ecoisaimlt is validate as per ICH guidelines.

CONCLUSION

The proposed method is simple, precise, accurat r@pid for the determination of aceclofenac and
thiocolchicoside in combined dosage form. This radtban be adopted as an alternative to the existitfpods. It
can be easily and conveniently adopted for roujunadity control analysis.
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