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ABSTRACT

An accurate, simple, rapid and sensitive high performance thin layer chromatographic (HPTLC) method for the determination of
meloxicam and paracetamol was developed and validated in the bulk drug and tablet dosage form. Aluminum foil precoated Silica
gel G 60F254 plates were used as stationary phase and toluene: ethyl acetate: methanol: formic acid 8: 2: 0.5: 0.5 (v/v/v/v) as mobile
phase. Wavelength selected for analysis was 287 nm. The two drugs were satisfactorily resolved with Rf 0.19 + 0.02 for Paracetamol
and Rf 0.54 + 0.05 for Meloxicam. The method was validated according to ICH guidelines. Linearity was found to be in the
concentration range of 75-450 ng/band and 325-1950 ng/band for Meloxicam and Paracetamol, respectively. The mean recovery
of Meloxicam and Paracetamol was found to be 99.22 and 99.72, respectively. Developed HPTLC method was found to be accurate,
precise, selective and rapid for simultaneous estimation of meloxicam and paracetamol. Thus, it can be used for routine quality
control of paracetamol and meloxicam in various dosage forms.
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INTRODUCTION
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eloxicam (MX) is a nonsteroidal anti-
inflammatory drug (NSAID) the oxicam class,
used to relieve the symptoms of arthritis,

primary dysmenorrhea, fever; and as an analgesic.

Chemically, it is (3E)-3-[hydroxy- [(5-methyl-1, 3-thiazol-2- (a)

yl) amino] methylidene]-2-methyl-1, 1-dioxobenzo [e] OH © N

thiazin-4-one. Meloxicam inhibits cyclooxygenase (COX), A}—CH

the enzyme responsible for converting arachidonic acid = N S 3

into prostaglandin Ha—the first step in the synthesis of H

prostaglandins, which are mediators of inflammation®. /,3;

Paracetamol (PARA) is an analgesic, antipyretic derivative o o

of acetanilide. It has weak anti-inflammatory properties (b)

and is used as a common analgesic, but it may cause liver,

blood cell, and kidney damage. Paracetamol chemically

HO

s

CH;

Figure 1: Chemical structures of Paracetamol (a) and

termed as N-(4-hydroxyphenyl) acetamide?, is official in
various pharmacopoeias .

Several methods have been reported for the analysis of MX
and PARA, independently as well as its combinations in
pharmaceuticals or in biological sample. These include
spectrophotometric and fluorimetric %1%, HPLC'*?*, LC-
MS?>27 capillary zone electrophoresis?® and HPTLC 2°31,

In accordance with ICH guidelines, the objective of this
study was to develop and validate a specific, accurate,
precise and quality control HPTLC method for meloxicam
and paracetamol in their formulations. The structures of
drugs are shown in Figure 1a and 1b.

Meloxicam (b)
MATERIALS AND METHODS

Meloxicam (MX) and Paracetamol (PARA) working
standards were kindly supplied as gift samples by Lupin
Laboratory  Ltd. (Maharashtra, India), Torrent
Pharmaceuticals, Ahmedabad (Gujarat, India) and Aristo
Pharmaceutical Pvt. Ltd. India, respectively. All chemicals
and reagents used were of analytical grade and purchased
from Merck Chemicals, Mumbai, India. Melodol tablets
containing 7.5 mg of MX and 325 mg of PARA were
purchase from local chemist market.

Chromatographic conditions

Analysis was performed on 20 cm x 20 cm aluminum plates
precoated with silica gel G 60F2s4. The solutions of MX and
PARA were spotted in the form of bands of width 6 mm at
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6 mm interval with Hamilton 100 uL syringe under a stream
of nitrogen by means of a Camag Linomat IV. The mobile
phase used was toluene: ethyl acetate: methanol: formic
acid (8: 2: 0.5: 0.5 v/v/v/v), chamber and plate saturation
time of 20 min, migration distance allowed was 80 mm.
Ascending development was carried out in a saturated
twin-trough TLC chamber. Densitometric scanning was
performed in absorbance/reflectance mode at 287 nm
using 5x0.45 mm slit dimensions. The source of radiation
utilized was deuterium lamp emitting a continuous UV
spectrum.

Preparation of standard solution

Accurately weighed quantity of 7.5 mg of MX and 325 mg
of PARA were dissolved and volume was adjusted to 10 mL
with methanol. Further dilutions were made up to
concentration of 75-450 ng/band and 325-1950 ng/band
for MX and PARA, respectively.

Preparation of Sample solution

Twenty tablets (Melodol) were selected, each containing
7.5 mg of MX and 325 mg of PARA, weighed and finely
powdered. Powder equivalent to 7.5 mg of MX and 325 mg
of PARA was transferred into a volumetric flask and
extracted with methanol. The solution was centrifuged for
15 min at 600 rpm. The extract was filtered through
Whatmann filter paper no. 41 and residue was washed
with methanol. Required further dilutions were made with
methanol.

Method validation3%34

According to ICH guidelines the developed method was
validated for various analytical performance parameters
such as specificity, linearity, accuracy, precision, limit of
detection (LOD), limit of quantification (LOQ) and
robustness.

RESULTS AND DISCUSSION
Method optimization

The method was optimized with a vision to develop a
simultaneous assay method for MX and PARA. The HPTLC
method was optimized through the assessment of number
of solvent mixtures. Initially, ethyl acetate, toluene and
methanol were tried in different ratios. Finally, the mobile
phase of toluene: ethyl acetate: methanol: formic acid (8:
2: 0.5: 0.5 v/v/v/v) resulted in sharp, well-defined peaks
with good resolution.

Specificity

The specificity of the method was evaluated by analyzing
standard drugs and samples extracted from formulations.
The spots for MX and PARA were confirmed by comparing
the Rf of the samples with those of the standards. The
method was specific for MX and PARA, since it resolved the
peak of PARA (Rf=0.19 + 0.02) and MX (R= 0.54 + 0.05) in
presence of other excipients in the formulation (Figure 2).
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Figure 2: Typical densitogram of PARA (peak 1) and MX
(peak 2)

Method validation

Optimized HPTLC method was validated with respect to
the following parameters as per ICH guidelines.

Linearity and range

From the standard solution, six different concentrations,
0.1 to 0.6 pL were spotted on the TLC plate. Each
concentration was applied in replicates on the TLC plate.
The plate was then developed using the previously
described mobile phase and the peak areas were plotted
against the corresponding concentrations to obtain the
calibration curves. A good linear correlation coefficient (R?
= 0.9992 for MX and 0.9993 for PARA) was obtained over
the concentration range of 75-450 ng/spot for MX and
325-1950 ng/spot for PARA, respectively as shown in
Figures 3a and 3b.
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Figure 3: Calibration curves for (a) MX and (b) PARA
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Limit of detection (LOD) and limit of quantification (LOQ)

From the slope (s) of the calibration plot and the standard
deviation (SD) of the response, limits of detection (LOD)
and quantification (LOQ) were calculated i.e. signal-to-
noise ratios of 3:1 and 10:1, respectively. The LOD and LOQ
were found to be 22.5 ng/band and 60 ng/band for MX and
32.5 ng/band and 162.5 ng/band for PARA respectively.

Precision

The precision of the method was verified by intraday and
interday precision studies. Intraday studies were
performed by analysis of three different concentrations
(150, 300 and 450 ng/band for MX and 650, 1300, 1950
ng/band for PARA) of the drugs six times on the same day.
The interday precision of the method was checked by
repeating studies on three different days. The developed
method was found to be precise as the relative standard
deviation RSD values for intraday and interday precision
studies were < 2%. The results of the intraday and interday
precision are shown in Table 1.
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Robustness of the method

Making small deliberate changes in chromatographic
conditions, robustness of the method was examined. The
following changes were made in the method such as
mobile phase composition, development distance,
duration of saturation time of chamber and the time from
application to chromatography. In the robustness study,
when small changes were made to the method conditions
there were no marked changes in chromatographic
behaviors and the % RSD were found to be less than 2%,
indicating the method is robust as shown in Table 2.

Accuracy

A known concentration of the standard drug was added to
a preanalysed tablet sample at three levels namely 80%,
100% and 120%. Dilutions were made and accuracy studies
were performed. From the data obtained, good recoveries
of MX and PARA were obtained as shown in Table 3.

Table 1: Precision studies of MX and PARA

Intra-day precision (n=3)

Inter-day precision (n=3)

Conc.

(ng/band) Measured Conc. r((?[)) Recovery Measutrseg Conc. I(l?l)) Ret;;:l)ery
150 149.62 1.12 99.75 148.64 1.02 99.09
300 297.66 1.06 99.22 298.26 1.15 99.42
450 446.85 1.17 99.30 446.27 1.08 99.17

PARA
650 643.63 1.10 99.02 643.89 1.20 99.06
1300 1291.42 1.03 99.34 1292.85 1.09 99.45
1950 1933.62 1.08 99.16 1935.18 1.14 99.24
Table 2: Robustness evaluation of MX and PARA (n=3)
Parameter MX PARA
SDofarea % RSD SDofarea % RSD
A: Composition of toluene (x 0.1 mL)

Toluene: ethyl acetate: methanol: formic acid 8.1: 2: 0.5: 0.5 (v/v/v/v) 17.50 1.23 15.20 1.10
Toluene: ethyl acetate: methanol: formic acid 8: 2: 0.5: 0.5 (v/v/v/v) 16.32 1.11 19.21 1.07
Toluene: ethyl acetate: methanol: formic acid 7.9: 2: 0.5: 0.5 (v/v/v/v) 20.12 1.15 17.41 1.27
B: Development distance (£ 0.5 cm)

7.5cm 11.39 1.34 10.69 1.10

8cm 9.45 1.13 10.14 1.12

8.5cm 11.49 1.21 10.56 1.18

C: Duration of saturation (x5 min.)

25 min 10.67 1.12 12.28 1.07

20 min. 10.21 1.26 11.09 1.15

30 min 12.08 1.16 13.98 1.18

Time from application to chromatography (+10 min) 18.23 1.18 12.83 1.03
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Table 3: Accuracy study of MX and PARA (n=3)

Labelclaim  Amount Total amount Amount Recovery Mean (%)
(mg/tablet) Added (%) (mg) recovered (mg) (%) Recovery (+ SD)
80 13.5 13.42 99.40
MX 99.22
(7.5) 100 15 14.93 99.53 +0.429
) 120 16.5 16.29 98.73 o
80 585 582.30 99.54
PARA 99.72
(325) 100 650 648.15 99.72 £0.175
120 715 714.20 99.89 o
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