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Abstract

Simple spectrophotometric methods are describedhi®rdetermination of Thiocolchicoside in
bulk and in pharmaceutical formulation. Thiocolabstde shows the maximum absorbance
(Amax) at 259.8 nm in water and was utilised fordigsermination, Method A. Method B utilises
Area under Curve (AUC) in wavelength range of 268318.8 nm. Drug was found to follow the
Beer-Lambert’s law in the concentration range dd®&tg/ml for both the methods. The limit of
detection and limit of quantification was foundte 1.49.g mL'& 4.51ug mL* for Method A
and 1.08xg mL* & 3.27 ug mL* for Method B. The proposed method was successipfiiied

to the determination of Thiocolchicoside in pharenatical formulations without any
interference from excipients. Results of the analy®re validated statistically and found to be
satisfactory.
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INTRODUCTION

Thiocolchicoside is a glucoside extracted from #eeds of Colchicum. Thiocolchicoside[1]
(TCD), is (s)-N-[3-(B-D-glucopyranoxyloxy)-5,6,7,9-tetrahydro—1,2 dimethoxy- 10-

(methylthio)-9-oxobenzo [a]heptalen-7yl] acetamidiégure 1). Literature survey reveals the
determination of thiocolchicoside in its binary moises (thiocolchicoside/glafenine and
thiocolchicoside/floctafenine by TLC / densitome{]. Ultraviolet absorbance detection of
colchicine and related alkaloids on a capillarycttgphoresis microchip[3] , The Validation of
analytical procedure for the determination of tlicbicoside drug by HPLC[4] , HPLC/UV

method for quantitative analysis of Thiocolchicesahd its active metabolites in human[5] . The
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aim of this study is to develop a fast, simplejatde, selective, sensitive and inexpensive UV
spectrophotometric method for the determinationTbfocolchicoside in bulk drug and in
formulations.

HO

Figurel: Chemical structure of thiocolchicoside

Thiocolchicoside is an anti-inflammatory analgeaigent with muscle relaxant action. The
proposed method was developed and validated aogptdiguidelines. The developed method
was applied to the determination of Thiocolchicesiu pharmaceutical formulations.

MATERIALSAND METHODS

A Shimadzu UV 1100 series Spectrophotometer wad wéd 1 cm matched quartz cells. UV
spectra of standard and sample solutions werededan 1cm quartz cells at the wavelength
range of 200- 400 nm.

Chemicals and reagents

Thiocolchicoside was kindly provided from Sanofigktis, India and it was used without further
purification. Thioact capsules (4mg) were procuredh market. Distilled water was used for the
preparation of solutions. All the apparatus usedte experiment are graded.

Standard solutions and study of spectra

An accurately weighed quantity of TCD (~25mg) wassferred in a 25.0 mL volumetric flask,
dissolved in sufficient quantity of distilled waté&y prepare a standard stock solution having
concentration 1mg/mL. Aliquot from stock solutiomsvdiluted with water in a volumetric flask
to get final concentration of 20pg/mL. The workisigindard solution of TCD (20pug/mL) was
scanned in the range of 400-200 nm in 1.0 cm agdlirst solvent blank and spectra was
recorded, the absorbance maxima was observed & @6gFigurell) and the amount of TCD
was calculated by taking A (1%, 1cm) at 259.8 nnetfhdd A).
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Figurell: Spectrum of Thiocolchicosidein distilled water

The AUC (Area under Curve) (method B) involves ttedculation of integrated value of
absorbance with respect to the wavelendtiand\2. Area calculation processing item calculates
the area bound by the curve and the horizontal @xis horizontal axis was selected by entering
the wavelength range over which the area has tcabmilated. The wavelength range from
269.8- 259.8 nm was selected which showed goodrityebetween area under curve and
concentratior{Figurelll).
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Figurelll: Spectrum of Thiocolchicosidein distilled water (Area Under curve)

Preparation of calibration curve
Aliquots of standard stock solution were dilutedhamvater to get a series of concentration of
standard drug in the range of 5-50pg/mL and scam#te spectrum mode from the wavelength
range 400-200 nm. Calibration curve was plottedt@sorbance Vs concentration as shown in
Figure IV (Method A) and as area under curve against corat@rt as shown ifrigure V
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(Method B). The correlation coefficient was foundoie 0.999 for Method A and B respectively.
The optimized spectrophotometric method was appliedthe direct determination of
thiocolchicoside in capsule using Method A and MetB.
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FigurelV: Calibration curvefor Method A
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FigureV: Calibration curvefor Method B

Assay

Accurately weighed quantities of capsule powdervadent to about 5 mg thiocolchicoside was
transferred to 50.0 mL volumetric flask, sonicated20 min with water and diluted up to the
mark with water. The content of the flask was tligtiered through Whatmann filter paper
(No.41). A 10.0 mL of the filtrate was further didal in a 25.0 mL volumetric flask with water to
get concentration of about 40 pg/mL of thiocolckide (on labelled claim basis). The
absorbance of the resulting solutions was readl@dmount of thiocolchicoside was calculated
by taking A (1% 1cm) at 259.8 nm (Method A) andArga under Curve (AUC) (Method B) in
the range of 269.8-249.8 nm. Amount of TCD wasnestied by using A (1%, 1lcm) value by
method A, using calibration curve and regressiamtgn by method B; Percent of label claim
was estimated by using following formulae for met#oand B both.
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AmountED estimated xAverage wt
Percent of labelled = x 100
Claim weighken x Label claim

The average amount present was determined by takieiage of five replicate analysis and the
mean percent estimation were found to be 99.05+%68hd 101.17+0.88 % for both methods
respectively. The low RSD values shows that theg@sed methods were successfully applied
for the assay of TCD in its pharmaceutical formiolas (Tablel)

Tablel: Estimation Thiocolchicoside in capsule Formulation

Method Tablet o) Jbel Claim*  S. D.(%)
Formulation
A T1 99.05 0.69
B T1 101.17 0.88

The results are the mean of five readings (n = B)hdd A is A1%, 1cm Method B is the AUC methodl1 i$ the
brand of capsule formulations. (Thioact 4 mg)

Validation [6],[7]
All these methods were validated according to IQtidelines for accuracy, Precision,
Specificity, linearity and range, Ruggedness amdit.of detection

Recovery Studies (Accuracy)

Recovery studies were carried out by standard iaddihethod. To previously analyzed tablet
powder samples, pure drug were added at four diffdevels (5.1, 7.2, 9.6 and 13.4 mg). From
the amount of total drug estimated, percentagevergovas calculatediTable I1) and found to
be satisfactory with the standard deviation witlvinits for both methods.

Tablell: Recovery Study Data

Amt of pure drug Percent Recovery*
recovered (mg)
Method A Method B Method A Method B

Tablet Amt of pure drug
Formulation added (mg)

T1 5.1 5.11 5.06 100.33 99.32
7.2 7.24 7.15 100.61 99.31

9.6 9.68 9.604 100.92 100.04

13.4 13.65 13.61 101.89 101.59

%RSD 0.671 1.070

A is zero order derivative spectrum method with 9.= B is the AUC method T1 is the brand of thescdg
formulation.
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The results are the mean of four readings at eaeh bf recovery.

Precision and intermediate precision

Precision was carried out by replicate estimatibhamogeneous samples of Thiocolchicoside
formulation and % RSD for Method A and Method B #&eound to be 0.70 and 0.87

respectively. Intermediate Precision was analygepoforming inter-day and intraday precision
studies. Sample was analyzed in three indepene@eiesson the same day (intra-day precision)
and 5 consecutive days (inter-day precision). Tieeipion of the analysis was determined by
calculating the relative standard deviation (%R SIhe %RSD values of inter-day and intra-day
studies are recorded {ablelll).

Ruggedness

The ruggedness of the proposed method was evalbgtegplying the proposed methods to
assay of 4Qug/mL of TCD using the same instrument by threeedéht analysts under the same
optimized conditions. The obtained results werentbuo reproducible, since there was no
significant difference between resulixblelll).

Tablelll: Validation data

Parameters Percent Label Claim
Method A Method B

Intraday Precision (n=3)

Amount found+ 97.74 98.85

%RSD 1.19 1.01

Inter-day Precision (n=4)

Amount found+ 98.73 100.83

%RSD 1.12 0.29

Ruggedness ( %RSD)

Analyst to Analyst n=3 0.45 0.37

Limit of Detection and Quantitation
The limit of detection and limit of quantificatiomere determined based on standard deviation of

the response and the slope.

LOD (Limit of detection) = 3BS
LOQ (Limit of quantitation) 04/ S
Where, 6 = the standard deviation of response
S = the slope of calibration curve.

RESULT AND DISCUSSION
Method A was carried out atmax 259.8nm and Method B (Area under curve) wasechout

in range of 249.8-269.8nm. Beer-Lambert’'s law whsyed in the concentration range of 5-50
pa/mL for both methodsT@ble 1V). The values of standard deviation were satisfgcaod the
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recovery studies were close to 100%. The resultebddined by method A and B for the
estimation of thiocolchicoside were studied statidty by unpaired t-test with Welch correction
and F-test. In the result of analysis of marketmthilations by proposed methods, t-calculated
values and F- calculated values were found to B& 4nd 1.599 for, which are less than the
corresponding statistical values, indicating nangigant difference in means and variances of
results obtained by either of the proposed methvaloish are within statistical limits. The P-
value was significant at 0.05.

TablelV: Optical Characteristics and other parameters

Parameters Method A Method B
Avax (NM) / wavelength range

Beer-Lambert's range (1g/mL) 259 .8 269.8-249.8

Correlation coefficient (r) 5-50 5-50

Regression equation Y = mx + ¢ 0.999 0.999

a. Slope (m)

b. Intercept (c) 0.040 0.640

LOD 0.006 0.016

LOQ 1.49ug 1.08ug
4.51ug 3.27ug

Where, x is concentration in pg/mL & Y is a absord@unit, Method A is A1%, 1cm,
Method B is the Area Under Curve

CONCLUSION

The results obtained by UV spectrophotometric ndthare reliable, precise, accurate and are
found to be statistically acceptable. Hence thesthods can be useful in the routine analysis of
TCD in bulk drug and formulations.
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