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ABSTRACT

A new RP- HPLC method was developed and validated for the estimation of aceclofenac
and thiocolchicoside in their tablet dosage form. The chromatographic separation was carried out by
using Agilent Zorbax column (150 x 4.6mm, 5pm). The mobile phase containing the combination of
methanol and 0.1% ortho phosphoric acid of 75:25 (v/v) ratios. In this method the flow rate used is 1
min/ml for the separation at the detection wavelength of 275 nm. The proposed method was validated
according to the ICH guidelines. The method was linear (R2>0.99), precise (RSD < 2.0%), accurate,
simple, sensitive and robust. This method can be successfully used for the routine pharmaceutical

analysis.
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INTRODUCTION

Aceclofenac' is a non steroidal anti-
inflammatory drug with good analgesic and anti-
rheumatic properties5. Chemically it is [[[2-[(2,
6-Dichlorophenyl) amino] phenyl] acetyl] oxy]
acetic acid. It is used in various pain conditions
like rheumatoid arthritis, osteoarthritis and anky
losing spondylatis®> &7 8 It is official in British
Pharmacopoeia®. It has analgesic properties and

a good tolerability profile in a variety of painful
conditions °.

Thiocolchicoside is a semi-synthetic sulphur
derivative of colchicoside, a naturally occurring
glucoside present in the Colchicum autumnale and
Gloriosa superb plants. Thiocolchicoside is used
clinically for its muscle relaxant, anti-inflammatory,
and analgesic properties'®'*. Thiocolchicoside is (s)-
N-[3-(B-D-glucopyranoxyloxy)-5, 6, 7, 9-tetrahydro-1,
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2-dimethoxy-10-(methylthio)-9-oxobenzo[a]heptalen-
7yl] acetamide.Thiocolchicoside is not official in
any pharmacopoeia., it has a selective affinity for
y-amino butyric acid (GABA) receptors and acts on
the muscular contracture by activating the GABA-
enrich inhibitory pathways thereby acting as a potent
muscle relaxant'®e.

Thiocolchicoside and aceclofenacis a recent
combination available in the market for its synergetic
effect in the treatment of different joint disorders’®.
Extensive literature reveals that thiocolchicoside can
be assayed by UV spectrophotometric 7:'8, HPLC'®
and HPTLC?® methods individually or in combination
with other drugs, and various methods reported
for aceclofenac includes, Spectrophotometric and
spectrofluorimetric?'-?2, in human plasma by narrow
bore HPLC using column- switching?®, HPLC?*, HPLC
stability indicating?®, capillary electrophoresis?,
high performance liquid chromatography and
pharmacokinetics?, visible spectrophotometric?®,
LC-MS/MS?°, physic-chemical and structural
characterization®®, isolation and structural
elucidation 3'.
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Literature study showed only a few analytical
methods for the simultaneous determination of
thiocolchicoside and aceclofenac in separate and
combined drug dosage forms. So, we tried an
attempt to develop a simple, precise and accurate
method for the determination of thiocolchicoside and
aceclofenac in tablet dosage form by RP-HPLC.

The proposed method have considerable
advantages over the existing methods, VIZ.
spectrofluorimetric method, with respect to accuracy,
selectivity, sensitivity, range of determination, speed
and simplicity.

MATERIALS AND METHOD

Chemicals and Reagents

The standard samples of respective
drugs aceclofenac and thiocolchicoside were
given as a gift sample from Corpuscle Research
Solution (Visakhapatnam, India), and the fixed dose
combination of the drugs were taken from the local
market. Acetonitrile (ACN), methonal and water of
HPLC grade were supplied by E. Merck (Mumbai,
India). Potassium dihydrogen orthophosphate
(PDOP), HCI, NaOH and 0.1% H,O,of analytical
grade were obtained from Anglo French Remedies
pvt .limited, India.

Equipment and Optimized Conditions

The Chromatographic separation was
carried out on an LC-10 ATVP HPLC system. The
module equipped with LC-10 ATVP Binary pump,
SIL-10ADVP auto sampler, CTO-10Avp column
temperature oven, SPD-10Avp UV-Visible detector.
All the constituents were managed by using SCL-
10Avp system controller. The acquired data was
analyzed by using LC solutions software of 1.23
SP 1 version. The HPLC separation was performed
on Agilent Zorbax column (150 x 4.6mm, 5 pm), at
room temperature (25°C + 5). The mobile phase
used for the analysis was prepared by combining
75 parts of Methanol and 25 parts of 0.1% Ortho
phosphoric acid to obtain 75:25 v/v methanol: 0.1%
OPA mixture. The runtime for the separation was fixed
at 10minutes and the flow rate at 1.0 min/ml at the
detection wavelength of 275 nm. The chromatograms
obtained were recorded and the peaks are quantified
by using an automatic integrator.
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Preparation of Standard Solution

The bulk standard solutions of the drugs
can be prepared by taking 85.6 mg of aceclofenac
and 26.3 mg of thiocolchicoside into a separate 100
ml volumetric flask, added 75:25 v/v of mobile phase
and milli Qwater to prepare as a diluents solutions
and allowed to sonicate for 10 minutes until the
reference sample solution completely dissolves.
The linearity curves consists 6 non-zero standards
which were prepared by dissolving these drug stock
solutions with diluents within the concentration
ranging from 10.05-100.48 pg/ml for aceclofenac and
5.06-50.58 pg/ml for thiocolchicoside. The obtained
mixture was sonicated for 5 min.

Preparation of Sample Solution
20 tablets of the respective drugs were
taken and weighed accurately for their average
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weight. These tablets were crushed into a fine
powder by using mortar and pestle. Certain amounts
of these powdered drugs were weighed as 85.6 mg
of aceclofenac and 26.3 mg of thiocolchicoside and
transferred into a 100ml volumetric flask separately.
Now added 75:25v/v of mobile phase mixture
to these flasks, shacked well till the drugs were
completely dissolves and sonicated for 30 minutes.
These sample solutions were passed through a
0.45im membrane filter to remove any excipients
present in them. The quality control samples were
prepared from these stock solutions of the drugs
and the concentration levels were namely LQC
(25.12 and 12.64 pg/ml), MQC (50.24 and 25.29 pg/
mL), HQC (75.36 and 37.93 pg/mL) for aceclofenac
and thiocolchicoside respectively. By these values
the linear calibration curves were plotted.
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Fig. 2: A typical chromatogram showing the separation of aceclofenac and thiocolchicoside

Figure 3. Linear calibration curve for aceclofenac using HPLC-
UV detection
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Fig. 3: Linear calibarationcurve for aceclofenac using HPLC - UV detection
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Fig. 4: Linear calibarationcurve for Thiocolchiciside using HPLC - UV detection

Table. 1 The precision and accuracy results
ofaceclofenac by HPLC

Table 2: The precision and accuracy results
ofthiocolchicoside by HPLC

Sample ID LQC MQC HQC Sample ID LQC MQC HQC
NominalConcentration 1257 25.16 37.73 NominalConcentration 1257 25.16 37.73
(Mg/mL) (ug/mL)
Day 1 Day 1
Mean Concentration 12.83 25.02 38.12 Mean Concentration 12.83 25.02 38.12
(Hg/mL) (ug/mL)
SD 0.35 0.23 0.2 SD 0.35 0.23 0.2
% CV 2.71 094 0.53 % CV 2.71 0.94 0.53
Day 2 Day 2
Mean Concentration 12.71 25.18 37.25 Mean Concentration 1271 25.18 37.25
(Mg/mL) (ug/mL)
SD 0.1 0.18 0.26 SD 0.1 0.18 0.26
% CV 0.8 0.71 0.7 % CV 0.8 0.71 0.7
Day 3 Day 3
Mean Concentration 12.55 25.34 38.81 Mean Concentration 12.55 25.34 38.81
(Mg/mL) (ug/mL)
SD 0.18 0.26 0.31 SD 0.18 0.26 0.31
% CV 1.43 1.03 0.8 % CV 1.43 1.03 0.8
Table 3: LOD and LOQ of aceclofenac

LOD LOQ
SR NO DRUG SR NO DRUG

Retention Time Peak Area Retention Time Peak Area
1 3.61 41345 1 3.57 83114
2 3.67 40694 2 3.54 81150
3 3.59 41509 3 3.52 77870
MEAN 3.62 41182.67 MEAN 3.54 80711.33
ST DEV 0.04 431.07313 ST DEV 0.03 2649.38
% CV 1.15 1.05 % CV 0.17 3.28
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Assay Procedure

20 tablets of each drug were weighed
accurately and made into a fine powder by crushing
with mortar and pestle. Now taken 85.6 mg of
aceclofenac and 26.3 mg of thiocolchicoside into a
250 mL volumetric flask separately. Initially 100 ml
of methanol was added to dissolve the drug content
and make the flask filled with the mobile phase
and then it is sonicated for 30 min, and allowed to
pass through 0.45 pm PVDF filter to remove the
impurities.5 mL of solution from each flask was taken
into a 100 mL of volumetric flasks and made up with
the diluents. Now 20 of these solutions taken for 8
times and injected to the HPLC system. Experiment
was performed, observed the obtained peaks and
percentages of recovery of the drugs were calculated
from their regression equations of the respective
linear curves.

Method Development

In order to get symmetric (stable) peaks
and base line separation of the compounds we had
conducted no. of trails by varying solvent selectivity,
solvent strength, pH of the buffer, flow rate etc., to
get ideal separation of the drugs under isocratic
conditions. We tried with different columns like
Hypersil- BDS- C18, Symmetry C18, Ymc-pack
C18, Ymc-packpro; Spheris orbC18, Phenomenex
C18 with different buffer salts such as ammonium
formate, and ortho phosphoric acid, di- potassium
hydrogen ortho phosphate, in combination with
acetonitrile, methanol and tetra hydrofuran. Out of
these, Agilent Zorbax column (150 x 4.6mm, 5 ym)
we selected for the separation, the mobile phase
of combination of 75:25 (v/v) mixture of freshly
prepared methanol and 0.1% Ortho phosphoric acid
was taken, proved to be more effective mixture than
the other mixtures. Then, the flow rates tested were
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Fig. 5: Acid stress degradation chromatogram
of aceclofenac
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0.4, 0.8, 1.0, 1.2 and 1.5 mL/min. Finally 1.0mL/
min was selected for the assay because of better
resolution of the peaks. The fixed chromatographic
conditions were the best to provide resolution
and low tailing factor between aceclofenac and
thiocolchicoside in a reasonable time of 3.32 and
1.73 min, respectively. The wavelength for detection
fixed at 275 nm and no extra peaks interfering at the
retention times of the drugs. A typical chromatogram
obtained from a sample solution is shown in
Figure 2.

Method Validation

Validation of a method is the process by
which a method is tested by the developer oruser for
reliability, accuracy and preciseness of its intended
purpose® The proposed method isvalidated as per
ICH guidelines®.

RESULTS AND DISCUSSION

Number of trails has been made for the
best separation and assay of the drugs, we made an
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Fig. 6: Acid stress degradation chromatogram
of thiocolchicoside
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Fig. 7: stress degradation chromatogram of
aceclofenac under alkaline conditions
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attempt by changing the mobile phase combinations,
flow rate, strength of pH and columns. Out of these
the mobile phase was selected as the combination
of 75:25 (v/v) methanol and Ortho phosphoric acid
mixture.Agilent Zorbax column (150 x 4.6mm, 5 ym)
was selected for the separation. The tested flow rates
are 0.5, 0.8, 1.0, 1.25, 1.5 min/mL and among them
1.0 min/mL were selected for the best resolution of
the peaks. The proposed chromatographic conditions
were shown better resolution between Aceclofenac,

DeLA Chi
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S A S U
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min

Fig. 8: stress degradation chromatogram of
thiocolchicoside under alkaline conditions
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thiocolchicoside and the retention times obtained
were 3.32 and 1.73 min respectively.

Specificity

Specificity is the ability to assess
unequivocally the analyte in the presence of
components that may be expected to present such
as impurities, degradation products and matrix
components. The specificity of the HPLC method
can be obtained by comparing the chromatograms
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Fig. 9: Degradation chromatogram of
aceclofenac underOxidative Stress

Table4: LOD and LOQ of thiocolchicoside

LOD LOQ
SR NO DRUG SR NO DRUG

Retention Time Peak Area Retention Time Peak Area
1 1.83 25862 1 1.833 44562
2 1.92 42784 2 1.81 53456
3 1.85 35618 3 1.79 50951
MEAN 1.87 34754.67 MEAN 1.81 49656.33
ST DEV 0.05 8493.97 ST DEV 0.02 4586.17
% CV 2.53 24.44 % CV 1.10 9.24

Table 5. Robustness studies of aceclofenac and thiocolchicoside

Drugs Parameters Variation Retention time (min) Tailing factor Theoretical plates
ACE Flow rate 0.9 mL/min 3.76 1.63 4457
1.1 mL/min 3.09 1.59 4358
Mobile phase 70% organic phase 4.93 2.03 4707
80 % organic phase  peak merged
for aceclofenac
THIO Flow rate 0.9 mL/min 1.93 1.18 2496
1.1 mL/min 1.59 1.14 2366
Mobile phase 70 % organic phase 1.77 1.58 2647
80 % organic phase 1.77 1.38 1932
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of the standard and sample solution with placebo
components. There was no interference of any extra
peaks observed with the drug peak. Therefore the
method was specific.

Linearity of Detector Response

Linearity of an analytical method is to
estimate test results that are directly proportional
to the concentration of the analyte in a sample
within the given range.. Linearity was performed by
preparing mixed standard solutions of aceclofenac
and thiocolchicoside at different concentration
levels including working concentration within the
range 0f10.05-100.48ug/ml for aceclofenac and
5.06-5.58pg/mL for thiocolchicoside. These solutions
were injected for three times to the system and
then plotted the linearity curves of the respective
drugs from the analyzed data. The linearity curves
plotted were shown in Figures 3 and 4. The slope
and intercept values for the calibration curves were
y=41081x- 16755 (R2 = 0.9994) for aceclofenac and
y =33295x + 60388 (R? = 0.9972) for thiocolchicoside.
These results showed an excellent correlation
between peak area and concentration of drugs
within their concentration ranges respectively as
indicated above.

Precision and Accuracy

Precision of the method can be studied
in terms of repeatability or reproducibility .It is
expressed in terms of standard deviation or relative
standard deviation of a series of measurements.
Experiment was performed for the inter-day and
intra-day variation studies and the values of % RSD
were calculated.

Det.A Ch1

ICCSIDE

1 2 3 4 2
min

Fig. 10: Degradation chromatogram of
thiocolchicoside underOxidative Stress
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Accuracy is the closeness of agreement
between true value and measured value. Accuracy
of the proposed method can be measured by
preparing the samples solutions of known amounts
of the pure drugs at different concentration levels
and have been added to the pre analysed standard
samples of the drugs from 50% up to 100%. Now
inject these samples to the system and subjected to
hplc analysis. % RSD for recovery of the respective
sample are calculated. The results obtained were
illustrated in table 1 and 2.

Limits of Detection and Limit of Quantitation
LOD is the lowest amount of analyte in
a sample that can be detected under the given
experimental conditions. LOD is determined based
on signal to noise ratio (S/N) of three times typically
for HPLC methods. LOQ is the lowest amount
of analyte in a sample that can be quantitatively
determined with acceptable accuracy and precision.
LOQ is determined based on signal to noise ratio
(S/N) of ten times typically for HPLC methods. LOD
values of aceclofenac and thiocolchicoside were
found to be 3.61pg/ml and 1.83 pg/ml respectively
and the LOQ of aceclofenac and thiocolchicoside was
found to be 3.54pg/ml and 1.81pug/ml respectively.
The concern data was tabulated in tables 3 and 4.

Stability

Stability sample solution of the proposed
method can be obtained by keeping the drug sample
solution aside for 12hrs. Now prepare fresh sample
solution and conducted the experiment by injecting
the stability and fresh samples to the hplc system for
three times. Now compared the peaks obtained in
between these two solutions. Further auto sampler
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Fig. 11: stress chromatogram of aceclofenac
under Photolytic degradation



1344
125] = DelAChi
: 8
100
7]
]
2]
0 ----t------.--.-.
i 2 3 i 5
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thiocolchicoside under Photolytic degradation

stability extended to 24hrs and it was studied and
established.

Robustness

Robustness of the proposed analytical
method can be defined as the capacity or measure
of the method that with stand by small variations
in the method conditions. An experiment was
performed to check the effect of deliberate variations
in the optimized chromatographic conditions like
composition of mobile phase, flow rate and PH of
mobile phase variation in composition of mobile
phase. From the results obtained, there were no
signicant changes observed at the end of the study.
Since the proposed method can be called as robust.
The respective results were shown in table5.

Stress testing studies

The degradation product (s) of each of the
parent compound was found to be same for mild
stress condition. Individual and binary mixture of
aceclofenac and thiocolchicoside were subjected to
forced degradation study. The stress studies involve
acid, alkaline, photolytic (UV) and oxidation stress
conditions.

Stress Degradation by Hydrolysis under Acidic
Conditions

Acid hydrolysis was conducted in 1M HCI
at 60°C for 6hrs and it is repeated by decreasing
the temperature slowly to room temperature by
keeping other conditions constant. Inject the drug
sample solution with acid to hplc system and studied
the chromatograms obtained. figure no.5 clearly
indicates the spectral degradation of aceclofenac
due to acidic instability.

Rajamahanti et al., Orient. J. Chem., Vol. 33(3), 1337-1346 (2017)

Stress Degradation by Hydrolysis under Alkaline
Conditions

Prepare 1M NaOH solution and the
experiment was conducted by injecting the drug
sample solutions with alkaline solution at 60°C
for 6hrs. and it is repeated by decreasing the
temperature slowly to room temperature by keeping
remaining all conditions constant. Experiment was
performed and the data obtained was analyzed.

Oxidative Stress

It was performed in presence of 3%H,0, with
the drug substances for 6 days. The chromatograms
obtained are given in fig 9 and 10.

Thermal Degradation

Aceclofenac and thiocolchicoside sample
solutions was taken in a volumetric flask and kept
in an oven maintained at 70 °C temperature for
24 hours. Then the sample solution was dissolved
and diluted in mobile phase. From this appropriate
dilution was made mobile phase and injected in
chromatographic system.

Photolytic Degradation

Photolytic stress can performed by injecting
drug sample solutions to the hplc system in presence
of UV light, 1.2 million lux hrs of visible at 200W/h2
for 10 days. The related chromatograms are shown
in figures 11 and 12.

CONCLUSION

The developed RP-HPLC technique is
precise, specific, accurate and fast. Statistical
analysis proves that the method is selective for the
analysis of Aceclofenac and thiocolchicoside in
tablet dosage form without any interference from the
excipients.lts advantages are use of less quantity of
reagents, speed and simplicity of sample treatment
than other methods.
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