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ABSTRACT
Objective: A Simple, precise, and accurate method is developed and validated for the analysis of Thiocolchicoside and ketoprofen in tablet
formulations.
Methods: The method has been shown adequate separation of both ingredients from each other. The chromatographic separation was carried out
on a reverse phase column-C18 (250 mm x 4.6 mm,5µ), with a mobile phase consisting of 0.05 M ammonium acetate buffer (adjusted to pH 6 with
glacial acetic acid), acetonitrile and methanol in the ratio (50:30:20,v/v) at a flow rate of 1.2ml/min and UV detection at 310 nm. This new method is
validated, which include assay determination, accuracy, precision, selectivity, linearity and range, robustness and ruggedness.
Results: The current method demonstrates good linearity over range of 64-96%µg/ml of Thiocolchicoside with r2 of 0.9999 and in the range of 8001200% µg/ml of ketoprofen with r2of 0.9955. The average recovery of the method is 98.88% and 100.07% for thiocolchicoside and ketoprofen
respectively. The degree of reproducibility of the results obtained as a result of small deliberate variations in the method parameters and by
changing analytical operator indicating that the method is sufficiently robust and rugged.
Conclusion: A simple, accurate, precise RP-HPLC method is developed and validated for simultaneous determination of thiocolchicoside and
ketoprofen in tablet formulation.
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INTRODUCTION
Thiocolchicoside
(THC)
chemically,
N-[(7S)-3-(beta-Dglucopyranosyloxy)-1, 2-dimethoxy-10-(methylsulfanyl)-9- oxo-5, 6,
7, 9-tetrahydrobenzo[a]heptalen-7-yl] acetamide (Fig 1a). It is a
semi-synthetic derivative of the naturally occurring compound
colchicoside with a relaxant effect on skeletal muscle, has been
found to displace both [3H] gamma-amino butyric acid([3H] GABA)
and [3H] strychnine binding, suggesting an interaction with both
GABA and strychnine-sensitive glycine receptors.THC is potent
competitive antagonist of GABA function, thereby acting as potent
muscle relaxant and displays anti-inflammatory and analgesic
properties [1].

Literature survey reveals that THC can be estimated by
spectrophotometry [3-5], by RP-HPLC method in combined dosage
forms [6-9] and by HPTLC method [10] in individual formulation
and in combination with other drugs. Several methods have been
described for KET determination in pharmaceutical formulations
and in serum including UV spectrophotometry [11],HPLC method
[12-15] for individual formulation and in combination with other
drugs. However, there is no analytical method reported for the
estimation of THC and KET in a combined dosage formulation .Our
study attempt to develop an accurate, precise, specific, linear,
simple, rapid, validated and cost effective analytical method for
thiocolchicoside and ketoprofen in tablet dosage form by RP-HPLC
method based on the International Conference on Harmonization
(ICH) guidelines [16-18].
MATERIALS METHODS
Instrumentation and chromatographic conditions

(1a) Thiocolchicoside
Ketoprofen (2-(3-benzoylphenyl)-propionic acid (KET)(Fig 1b), is a
derivative of propionic acid. It is a non-steroidal anti-inflammatory
drug (NSAID) and cyclooxygenase inhibitor, which also interferes
with the bradykinin pathway and stabilizes lysosomal enzymes. Oral
administration of KET is effective in treating fever, pain and
inflammation. As a group, NSAIDs are non-narcotic relievers of mild
to moderate pain of many causes, including injury, menstrual
cramps,arthritis,and other musculoskeletal conditions. [2].

(1b) Ketoprofen

The HPLC system, used for the method development and method
validation was shimadzu (Japan) Model, equipped with LC-2010
HPLC pump, online degasser, column heater, SPD-20A UV detector,
Rheodyne injector and Spinchrome software. Chromatographic
separation was performed isocratically at room temperature using
Column – C18 (Enable C18 G)(250 mm x 4.6mm,5µ) with mobile phase
composition of 0.05M Ammonium acetate buffer(pH 6.0 was
adjusted to with glacial acetic acid),acetonitrile and methanol
(50:30:20,v/v) at a flow rate of 1.2 mL/ min. The injection volume
was 20µL.Eluent was monitored with a UV detector at 310 nm.
Material and Reagents
HPLC grade methanol was purchased from Merck(Mumbai,
India).Analytical regent grade glacial acetic acid was purchased from
Merck (Mumbai, India), Acetonitrile was purchased from Merck
(Mumbai, India).HPLC grade water was obtained from a Milli –Q
water purification system was used throughout the analysis. Pure
drug sample of THC, %purity 99.67% and KET, % purity 99.52%
was procured as a gift sample from Firstmed Therapeutics Pvt. Ltd,
Pondicherry. These samples were used without further purification.
Tablet formulations (Brand Name-RELAXEN-4) were used for
analysis containing THC 4mg and KET 50mg per tablet.
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Standard solutions and HPLC conditions
Acetate buffer was prepared by dissolving3.8 gm of ammonium
acetate in 1000ml of water and adjusted to pH 6 with glacial acetic
acid. A filtered and degassed mixture of buffer, acetonitrile and
methanol (50:30:20, v/v) was employed as a mobile phase at a flow
rate of 1.2ml/min at a detection wavelength of 310 nm.
Standard Stock solution was prepared by dissolving 40.1mg of
thiocolchicoside and 500.3mg of ketoprofen in 50ml of mobile
phase. Working standard solution was prepared by diluting 2.5 ml of
each standard stock solution to 25 ml with mobile phase to obtain a
solution having a known concentration of 80 µg/ml of
thiocolchicoside and 1000 µg/ml of ketoprofen.
Sample Stock solution of the formulated tablets (Brand NameRELAXEN-4) were prepared by dissolving a quantity of the
powdered tablet equivalent to 500mg of ketoprofen in 50 ml of

mobile phase and further diluted to get the same concentration as in
the standard solution.
RESULTS AND DISCUSSION
Method development
Preliminary studies involved trying C18and C8 columns and testing
several mobile phases containing buffers like phosphate and acetate
with different pH (4 to 8) and using organic modifiers like acetonitrile,
methanol and ethanol. For the effective separation of thiocolchicoside
and ketoprofen C18(250x4.6 mm, 5u) column eluted with a mobile phase
of ammonium acetate buffer (adjusted to pH 6 with glacial acetic acid),
acetonitrile and methanol (50:30:20,v/v) at a flow rate of 1.2ml/min and
a detection wavelength of 310 nm afforded the best separation of these
analytes (Fig2 and Table 2). In this developed method for assay of
thiocolchicoside and ketoprofen no internal standard was used because
no extraction or separation step was involved.

Fig. 2: Chromatogram of Thiocolchicoside and Ketoprofen. Mobile phase :Ammonium acetate
buffer:acetonitrile:methanol(50:30:20,v/v).Flow rate:1.2 ml/min,injectionvolume:20µl column:C18 (Enable C18 G)(250 mm x
4.6mm,5µ).UV detection 310

Peak shape of the thiocolchicoside and ketoprofen were found to be
symmetrical in this optimized chromatographic conditions. Good
separation is seen as the retention times of thiocolchicoside and
ketoprofen were3.4 and 7.0 min respectively, with resolution factor
greater than 5. The results of the analysis of tablet formulations are
reported in Table 1.

method. The experiment was performed in triplicate and recovery
(%), RSD (%) and standard error of mean (SEM) of spiked drugs
were calculated. Results have shown that the mean recovery of the
assay is within 100±2.0 % for each ingredient, and the RSD is lower
than 2 % (Table 3).

Table 1: The estimation of Thiocolchicoside and ketoprofen in
tablet dosage form

Table 2: Chromatographic parameters of the separated analytes

Drug
Thiocolchicoside
Ketoprofen

Label claim
4mg
50mg

Amount present*
3.98±0.015
49.53±0.17

% Assay*
99.66±0.45
98.99±0.33

*Each

value is the mean ± standard deviation from three
determinations
Method Validation
After method development, the validation of the current method has
been performed in accordance with ICH guidelines which include
accuracy, precision, selectivity, linearity and range, limit of detection
and limit of quantification, robustness and ruggedness.

Content
Linearity range(µg/ml)
Slope
Intercept
Regression coefficient
Limit of detection(µg/ml)
Limit of quantification(µg/ml)
Retention time(min)
Tailing factor
Resolution factor
Theoretical plate

Thiocolchicoside
64-96
7.9582
2.2479
0.9999
53.10
160.93
3.437
1.864
2687

Ketoprofen
800-1200
88.015
161.1
0.9955
42.78
129.64
7.043
1.978
5.773
2141

Precision

Linearity and range

System precision

To evaluate linearity of the method, different concentrations of the
two analytes in the range 64-96 µg/ml for thiocolchicoside and 8001200 µg/ml for ketoprofen were analyzed by linear regression
analysis. The results obtained show that the current method is linear
for the range specified above with a correlation coefficient of 0.9999
and 0.9955 for thiocolchicoside and ketoprofen respectively (Table 2).

The system precision of this method was evaluated by calculating
the RSD of the peak areas of six replicate injections of the standard
solution, which was found to be 0.560 % and 0.397 % for
thiocolchicoside and ketoprofen respectively (Table4).

Accuracy (Recovery)

The method precision of this method was evaluated by calculating
the RSD of the peak areas of six replicate injections of the sample
solution, which was found to be 0.498 %and 0.380 % for
thiocolchicoside and ketoprofen respectively (Table 4). These
results show that the current method is repeatable.

The accuracy of sample preparation was determined by recovery
study, which was determined by spiking the sample with 80%,
100% and 120%. These mixtures were analyzed by the proposed

Method precision
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Table 3: Accuracy (%recovery) of thiocolchicoside and ketoprofene in tablet formulation
S. No.
1
2
3

Thiocolchicoside
Recovery
Avg area
80%
635.676
100%
794.11
120%
964.19

Amount recovery
3.93
3.94
3.98

Ketoprofen
Avg area
7455.15
8926.27
10602.57

% Recovery
98.43
98.50
99.72

Amount recovery
50.78
49.98
49.48

% Recovery
101.57
99.97
98.68

Table 4: Precision results
Method precision results
Drug
Assay1
THC
98.94%
KET
100.52%
System precision results
Drug
Area1
THC
798.493
KET
8832.347

Assay 2
99.07%
100.33%

Assay 3
98.63%
99.61%

Assay 4
97.78%
99.67%

Assay 5
99.00%
99.90%

Assay 6
98.39%
99.71%

Average
98.63%
99.95%

%RSD
0.498
0.380

Area 2
798.893
8831.924

Area 3
802.089
8894.785

Area 4
806.301
8905.604

Area 5
807.093
8884.639

Area 6
809.240
8908.720

Average
803.680
8876.330

%RSD
0.560
0.397

Selectivity
Selectivity of the current method was demonstrated by good
separation of the two analytes from each other, see
Fig.2.Furthermore, excipient of the tablet formulation did not
interfere with the active ingredients of the drug product.
Limit of detection and Limit of quantification
Limit of detection (LOD) and limit of quantification (LOQ) were
estimated from the signal-to-noise ratio. The detection limit was
determined as the lowest concentration level resulting in a peak
area with signal-to –noise ratio of 3.The quantification limit was
determined as the lowest concentration level that provided a peak
area with signal-to –noise ratio of 10 (Table 2).
Robustness and ruggedness

Table 6: Ruggedness of the drugs on different days and different
analysts
Day 1
Analyst 1,Inst 1
Analyst 2,Inst 1
Analyst 1,Inst 2
Analyst 2,Inst 2
Day 2
Analyst 1,Inst 1
Analyst 2,Inst 1
Analyst 1,Inst 2
Analyst 2,Inst 2

98.63
99.62
99.58
99.23

98.66
99.67
99.71
100.66

To know reproducibility of the method, system suitability test was
employed to establish the parameters such as tailing factors,
theoretical plates, repeatability and resolution.
CONCLUSION
A simple, accurate, precise RP-HPLC method is developed and
validated for simultaneous determination of thiocolchicoside and
ketoprofen in tablet formulation.
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