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Abstract

The present work describes a validated reverse phase high performance liquid chromatographic method for
simultaneous estimation of Lornoxicam and Thiocholchicoside in pharmaceutical dosage form. Chromatography was
performed on a Varian C,, column (250 mmx=4.6 mm i.d., 5 ym particle size), column with mobile phase containing
Methanol, Acetate buffer (pH-4.6) and THF in the ratio of 50:35:15 v/v. The flow rate was 0.5 ml/min and the eluent
was monitored at 375 nm. The selected chromatographic conditions were found to effectively separate Lornoxicam
(RT- 6.400 min) and Thiocholchicoside (RT- 2.923 min). Linearity for Lornoxicam and Thiocholchicoside were found
in the range of 4-100 pg/ml and 2-50 pg/ml. The values obtained of LODs were 0.29 and 0.14 pg/ml, LOQs were
0.89 and 0.44 pg/ml for Lornoxicam and Thiocholchicoside, respectively. The proposed method was found to be
fast, accurate, precise, reproducible and rugged and can be used for simultaneous analysis of Lornoxicam and
Thiocholchicoside in combined pharmaceutical formulations.
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Introduction

Lornoxicam (LOR) is chemically ((3E)-6-chloro-3-
[hydroxy(pyridin-2-ylamino)methylene]-2-methyl-2,3-dihydro-4H-
thieno[2,3-¢][1,2]thiazin-4-onel,1-dioxide), Lornoxicam is a non-
steroidal anti-inflammatory drug of the oxicam class with analgesic
(pain relieving), anti-inflammatory and antipyretic properties [1-3]
(Figure 1). Literature survey revealed that very few analytical methods
have been reported for the estimation of Lornoxicam (LOR) which
includes HPLC [4-9], Stability Indicating RP-HPLC [10]. Second drug,
Thiocholchicoside (THIO) (Figure 2) is chemically N-[(7S)-3-(beta-
D-glucopyranosyloxy)-1,2-dimethoxy-10-(methylsulfanyl)-9-oxo-
5,6,7,9-benzo[alheptalen-7-etrahydroyl]acetamide. Thiocolchicoside is
a muscle relaxant with anti-inflammatory and analgesic effects. It acts
as a competitive GABA, receptor antagonist and also inhibits glycine
receptors with similar potency and nicotinic acetylcholine receptors to a
much lesser extent. The individual determination of Thiocholchicoside
(THIO) has been carried out in formulations by HPLC [6], HPTLC
[11]. Literature review did not reveal any method for simultaneous
determination of LOR and THIO in combined pharmaceutical dosage
form. So, we decided to work towards development and validation of
simple, sensitive, accurate, precise, rugged and economic method for
simultaneous determination of these drugs in combined dosage forms.
The present work describes a validated reverse phase HPLC method for
simultaneous determination of these drugs in combined dosage form.

Experimental
Apparatus

A Younglin RP-HPLC instrument (YL 9100 HPLC System)
equipped with an UV-Visible detector, manual injector with 20 pl
loop, and Varian C, (250 mmx4.6 mm i.d., 5 um particle size), and
YL- Clarity software were used. AX 200 Electronic Balance (Shimadzu),
and Ultrasonic bath (Life care Fast Clean ultrasonic cleaning system,
Mumbai, India) were used during the study.

Reagents and materials

The drug samples of Lornoxicam (LOR) and Thiocholchicoside
(THIO) were kindly supplied by Glanmark Pharmaceuticals Ltd, Baddi
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Figure 2: Structure of Thiocholchicoside
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Figure 1: Structure of Lornoxicam
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Figure 3: HPLC Chromatogram of LOR (40 pg/ml) and THIO (20 pg/ml)

and Alchem International Ltd., Vapi. Methanol (HPLC grade, S.D. Fine
Chemicals Ltd., Mumbai), Water (HPLC grade Finar Chemicals Ltd.,
Ahmedabad.)

Tetrahydrofuran, (Merck, Mumbai, India) Sodium acetate and
Glacial acetic acid (AR grade, S.D. Fine Chemicals Ltd., Mumbai), 0.22
um filter (Millipore, Bangalore). Pharmaceutical formulation of LOR
and THIO were purchased from local pharmacy.

Chromatographic conditions

Varian C, column (250 mmx4.6 mm i.d., 5 um particle size),
The mobile phase was Methanol, acetate buffer (pH4.6) and THF in
the ratio of 50:35:15 v/v and Flow rate 0.5 ml/min, Pressure was 1370
PSI, filter through Nylon 0.22 pm membrane filter, Mobile Phase was
degassed before use, detection wavelength was 375 nm, The injection
volume: 20 pl, and Temperature: 25 + 3°C.

Preparation of mobile phase

Accurately weighed Sodium acetate (5.4 gm) in 50 ml water, 2.4 ml
glacial acetic acid was added and is diluted with 100 ml water.

The mobile phase was Methanol, Acetate buffer (pH-4.6) and THF
in the ratio of 50:35:15 v/v. The mobile phase was filtered through nylon
0.22 um membrane filter and was degassed within the instrument
before use.

Standard stock solution (500 pg/ml)

Accurately weighed LOR (50 mg) and THIO (50 mg) were
transferred to two separate 100 ml volumetric flask. 50 ml methanol
was added to the flask. The drug was dissolved with sonication and the
final volume was adjusted with methanol up to the mark to prepare a
500 pg/ml stock solution of both drugs.

Working standard solution (100 ug/ml)

From the above stock solution (500 pg/ml) of both drugs, transfer
an accurately measured 20 ml volume of the stock solution into a 100 ml
volumetric flask and make the final volume with methanol to prepare
100 pg/ml working solutions.

Sample solution

The powder from 20 tablets are weighed and collected. Accurately a
quantity of the powder is weighed equivalent to about 8 mg of LOR and
4 mg of THIO in a 10 ml measuring flask and sonicate in Acetonitrile
for 20 minutes. The solution was filtered through Whatman filter paper
No. 41 and the residues were washed thoroughly with acetonitrile. The
filtrate and washings were combined in a 10 ml volumetric flask and
diluted to the mark with methanol. Transfer 1 ml of extract into 10 ml

volumetric flask and dilute to the mark with methanol to get a final
concentration of 80 pg/ml of LOR and 40 pg/ml THIO.

Determination of wavelength of maximum absorbance:

The standard solution of LOR and THIO were scanned in the range
of 200-400 nm against mobile phase as a blank. LOR and THIO showed
maximum absorbance at 375 nm. So the wavelength selected for the
determination of LOR and THIO was 375 nm.

Method Validation [12-16]

Calibration curve (Linearity)

A calibration curves were plotted over a concentration range of
4-100 pg/ml for LOR and 2-50 pg/ml for THIO. Accurately measured
standard stock solutions of LOR (0.4, 1.0, 2.0, 3.0, 4.0, 5.0, 8.0, and
10.0 ml) and THIO (0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 4.0 and 5.0 ml) were
transferred to a series of 10 ml corning volumetric flasks and the
volume in each flask was adjusted to 10 ml with mobile phase. The
resulting solution was injected into the column and the peak area
obtained at retention time 6.400 and 2.923 minute and flow rate 0.5
ml/min were measured at 375 nm for LOR and THIO respectively.
Calibration curves were constructed for LOR and THIO by plotting
peak area versus concentration at 375 nm. Each reading was average of
three determinations.

Accuracy (% Recovery)

It is defined as closeness of agreement between the actual (true)
value and analytical value and obtained by applying test method for a
number of times. Accuracy may often be expressed as % Recovery by the
assay of known, added amount of analyte. It is measure of the exactness
of the analytical method. The recovery experiments were carried out in
triplicate by spiking previously analyzed samples of the tablets. (LOR
40 pg/ml and THIO 20 pg/ml) with three different concentrations of
standards (LOR 10, 20, 30 ug/ml and THIO 10, 15, 20 pug/ml). The good
recoveries with the standard addition method (Table 3) prove the good
accuracy of the proposed method.

Method precision

It is a precision under a same condition (same analyst, same
apparatus, short interval of time and identical reagents) using same
sample. Method precision of experiment was performed by preparing
the standard solution of LOR (40 pg/ml) and THIO (20 ug/ml) for six
times and analyzed as per the proposed method. Intra-day precision
of the proposed method was evaluated by assaying freshly prepared
solutions of LOR and THIO in triplicate at three different concentrations.
Inter-day precision was evaluated by using freshly prepared solutions of
LOR and THIO in triplicates at three different days. The coefficients
of variation (CV) values at these concentration levels were calculated.
Relative standard deviation of all the parameters was less than 2%,
which indicates that the proposed method is repeatable.

Limit of detection and limit of quantification

The limit of detection (LOD) and the limit of quantification (LOQ)
for both drugs were derived by calculating the signal-to-noise ratio
(S/N, i.e., 3.3 for LOD and 10 for LOQ) and using following equations
as per International Conference on Harmonization (ICH) guidelines.

LOD=3.3x0/S
LOQ=10x0/S

Where o=the standard deviation of the responses and S=Slope of
calibration curve.
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Specificity Parameters LOR THIO
o o Calibrati 4-100 pg/ml 2-50 pg/ml
The ICH document that defines specificity as the ability to assess atbrafion range Horm Ha/m
. . Detection limit 0.29 pg/ml 0.14 pg/ml
unequivocally the analyte in the presence of components that may be -
. ... . Quantitation limit 0.89 pg/ml 0.44 pg/ml
expected to be present, such as impurities, degradation products, and
. . o Slope 32.0940 30.5329
matrix components. In the case of assay, demonstration of specificity | 84416 89551
requires that it can be shown that the procedure is unaffected by the ntercept . :
. s . Mean 99.66 101.00
presence of impurities or excipients. -
Standard deviation 0.2539 0.294
Robustness Coefficient of variance 0.2547 0.291
. . . . Correlation coefficient 0.9998 0.9995
The robustness of an analytical method is a measure of its capacity
" . fected b 1l but deliberat iati . thod Intraday RSD, % 0.092-0.79 0.088-1.39
o remain unaffected by small but deliberate variations in metho Interday RSD, % 0.017-0.43 0.142-0751

parameters and provides an indication of its reliability during normal
usage.

System suitability

System suitability parameter is established to ensure that the validity
of the analytical method is maintained whenever used. Typical variations
are the stability of analytical solution, different equipment, and different
analyzer. In case of liquid chromatography typical variations are the pH
of the mobile phase, the mobile phase composition, different lots or
supplier of columns, the temperature and flow rate.

Analysis LOR and THIO in combined dosage forms

Pharmaceutical formulation of LOR and THIO was purchased
from local pharmacy. The responses of formulations were measured at
375 nm for quantification of LOR and THIO by using RP-HPLC. The
amounts of LOR and THIO present in sample solution were determined
by fitting the responses into the regression equation for LOR and THIO.
Results are given in table 4.

Result and Discussion

To optimize the RP-HPLC parameters, several mobile phase
compositions were tried. A satisfactory separation and good peak
symmetry was found in a mixture of Methanol, Acetate buffer (pH-
4.6) and THF in the ratio of 50:35:15 v/v at 0.5 ml/min flow rate. The
optimum wavelength for detection was set at 375 nm at which much
better detector responses for both drugs were obtained. As it was shown
in figure 3, the retention times were 6.400 min for LOR and 2.923 min
for THIO. The calibration graphs for LOR and THIO were constructed
by plotting the peak area versus their corresponding concentrations,
respectively; good linearity for LOR and THIO were found over the
range 4-100 and 2-50 pg/ml. Results obtained by applying the RP-
HPLC method showed that the concentrations of LOR and THIO
could be simultaneously determined in prepared mixtures. The
proposed method has been applied to the assay of LOR and THIO in
pharmaceutical dosage form. The validity of the method was further
assessed by applying the standard addition technique. The results
obtained indicate the additives present do not interfere with analysis
of the studied mixtures. System suitability test parameters for LOR and
THIO for the RP-HPLC method are reported in table 1. The optical
and regression characteristics and validation parameters are reported
in table 2.

Parameters LOR THIO
Retention Time 6.400 2.923
Tailing factor 1.202 1.221
Asymmetry factor 1.286 1.368
Theoretical plate 14918 3288

Table 1: Statistical analysis of parameters required for system suitability testing of
the HPLC method

Table 2: Assay parameters and method validation obtained by applying the pro-
posed methods for determination of LOR and THIO in binary mixtures.

Drug Amount taken Amount Amount found| % Recovery *
(ug/ml) added (pg/ml) (ug/ml) S.D (n=3)

LOR 10 10 19.53 97.69 + 0.343
10 20 30.18 100.62 + 0.127
10 30 39.79 99.48 +0.173

THIO 5 10 15.32 102.14 £ 0.121
5 15 20.21 101.07 £ 0.220
5 20 24.52 98.11 £ 0.115

Table 3: Data of Recovery study for LOR and THIO by HPLC method.

LOR THIO
Amount  Amount % Amount Amount Amount % Amount
taken | found found S.D. (n=3) taken | found (pg/ found S.D.
(Hg/ml) | (ug/ml) (ng/ml) ml) (n=3)
40 39.82 99.56 +0.14 20 20.20 101.04 £ 0.34
80 79.66 |99.58 +0.094 40 40.19 100.47 £0.35
100 100.29 100.29 +0.057 50 50.55 101.10 £ 0.11

Table 4: Application of the proposed method to the pharmaceutical dosage forms.

Conclusion

All these factors lead to the conclusion that the proposed method is
accurate, precise, simple, sensitive, rugged and rapid and can be applied
successfully for the estimation of LOR and THIO in pharmaceutical
formulations without interference and with good sensitivity.

Acknowledgement

The authors are thankful to Glanmark Pharmaceuticals Ltd and
Alchem International Ltd. for providing samples of pure drugs. The
authors are also thankful to Principal of B. S. Patel Pharmacy College for
giving permission to work on HPLC.

References

1. Tripathi KD (2008) Essentials of medical pharmacology. (6thedn), Panam:
Jaypee Brothers Medical Publisher (p) LTD 167-184.

2. Pandeya SN (2006) Text Book of Medicinal Chemistry: Synthetic and
Biochemical Approach 2Vols. SG Publisher 1: 352-381.

3. http://en.wikipedia.org/wiki/ Lornoxicam.

4. Fegade JD, Bhole RP, Shaikh |, Chaudhari RY, Patil VR (2009) Development
and Validation of Reverse Phase HighPerformance Liquid Chromatographic
Method for Simultaneous Estimation of Paracetamol and Piroxicam in Tablet.
International Journal of PharmTech Research 1: 184-190.

5. Attimarad M (2010) Rapid RP HPLC method for Quantitative detrermination of
Lornoxicam in tablets. Journal of Basic and Clinical Pharmacy 115-118.

6. Chitlange SS, Shinde PS, Pawbake GR, Wankhede SB (2010) Simultaneous
estimation of thiocolchicoside and aceclofenac in pharmaceutical dosage forms
by spectrophotometric and LC method. Der Pharmacia Letter 2: 86-93.

7. Lakshmi S, Lakshmi KS, Tintu T (2010) Simultanous Spectrophotometric

Volume 1 ¢ Issue 8 * 2012


http://dx.doi.org/10.4172/scientificreports.406
http://www.scribd.com/doc/51456557/Essentials-of-Medical-Pharmacology-K-D-tripathi
http://books.google.co.in/books?id=cDIotwAACAAJ&dq=Text+Book+of+Medicinal+Chemistry&source=bl&ots=QhLrj3q5IH&sig=8fVF6hYUitVrnIUjEle7hih6OhM&hl=en&sa=X&ei=urOCUNXEEs7OrQeC6oGwCQ&ved=0CEQQ6AEwAg
http://en.wikipedia.org/wiki/%20Lornoxicam
http://sphinxsai.com/pdf/jpt_Ap_Ju_09/PT=14%20%20Fegade,bhole%20%28184-190%29.pdf
http://jbclinpharm.com/Volume1Issue2Articles/PDF/Pr_1.pdf
http://scholarsresearchlibrary.com/DPL-vol2-iss2/DPL-2010-2-2-86-93.pdf
http://www.ijppsjournal.com/Vol2Issue4/766.pdf

Citation: Modi MV, Patel MM, Patel CN (2012) Simultaneous RP-HPLC Method for Determination of Lornoxicam and Thiocholchicoside in
Pharmaceutical Dosage Form. 1:406. doi:10.4172/scientificreports.406

Page 4 of 4

estimation of Paracetamol and Lornoxicamin Tablet dosage form. International
Journal of Pharmacy and Pharmaceutical Sciences 2: 166-168.

Emirhan N, Seyda D, Sedar K (2004) 4th AACD Congress ‘Kusadasi-AYDIN/
TURKEY. 134-136.

Bhavsar KC, Gaikwad PD, Bankar VH, Pawar SP (2010) Development and
validation of UV-Spectrophotometric method for simultaneous estimation of
Paracetamol and Lornoxicam in bulk and tablet dosage form. International
Journal of Pharmacy & Technology 2: 429-439.

. Patil KR, Rane Vipul P, Sangshetti Jaiprakash N, Shinde DB (2009) Stability-

Indicating LC Method for Analysis of Lornoxicam in the Dosage Form.
Chromatographia 69: 1001-1005.

. VS, Gandhi SV, Patil UP, Sengar MR (2010) High performance thin-layer

chromatographic determination of etoricoxib and thiocolchicoside in combined
tablet dosage form. J AOAC Int 93: 783-786.

. Beckett AH, Stenlake JB (1997) Practical Pharmaceutical Chemistry. (4thedn),

New Delhi: CBS Publishers and distributors Part-Il 157-165.

.Chatwal GR, Anand S (2005) Instrumental Methods of Chemical Analysis.

(5thedn), New Delhi: Himalaya Publishing House 2.625-2.655.

. Muth JEDe (2006) Basic Statistics and Pharmaceutical Statistical Applications.

Marcel dekker, Inc., New York. 169-191.

. Sethi PD (2006) HPLC High Performance Liquid Chromatography Quantitative

analysis of Pharmaceutical formulation. Volume 1.

. ICH-Q2B (1996) Validation of Analytical Procedures: Methodology International

Conference on Harmonization of Technical Requirements for Registration of
Phar-maceuticals for Human Use, Geneva, Switzerland.

Volume 1 ¢ Issue 8 * 2012


http://dx.doi.org/10.4172/scientificreports.406
http://www.ijppsjournal.com/Vol2Issue4/766.pdf
http://www.ijptonline.com/wp-content/uploads/2009/10/429-439.pdf
http://link.springer.com/article/10.1365%2Fs10337-009-0982-6?LI=true
http://www.ncbi.nlm.nih.gov/pubmed/20629376
http://books.google.co.in/books?id=Up3L2dAI7k8C&pg=PP4&lpg=PP4&dq=Practical+Pharmaceutical+Chemistry,+4th+edition&source=bl&ots=2CQ1pFAotX&sig=5A3Q5k4UpmsTQO7BAu7vesrMsx0&hl=en&sa=X&ei=zbSCUI6NEc3yrQfuu4GIDg&ved=0CDYQ6AEwAA
http://jws.himpub.com/himalaya/jsp/bookDetail.jsp?bookID=1555
http://books.google.co.in/books/about/Basic_Statistics_and_Pharmaceutical_Stat.html?id=Lj5PU_psLCMC&redir_esc=y
http://www.dkagencies.com/doc/from/1123/to/1123/bkId/DKC4471627632173153725246837831371/details.html

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Experimental
	Apparatus
	Reagents and materials
	Chromatographic conditions
	Preparation of mobile phase
	Standard stock solution (500 μg/ml)
	Working standard solution (100 μg/ml)
	Sample solution
	Determination of wavelength of maximum absorbance:

	Method Validation [12-16]
	Calibration curve (Linearity)
	Accuracy (% Recovery)
	Method precision
	Limit of detection and limit of quantification
	Specificity
	Robustness
	System suitability
	Analysis LOR and THIO in combined dosage forms

	Result and Discussion
	Conclusion
	Acknowledgement
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	Figure 3
	References



