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Development of a HPLC-UV method for
determination of meloxicam in human plasma
and pharmaceutical dosage forms
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Objectives: A simple, quick and low cost HPLC-UV method for assay of meloxicam in plasma and pharmaceutical dosage forms was de-
veloped.

Methods: Separation and assay of meloxicam, using a simple reverse phase HPLC-UV method was achieved using an Agilent Zorbax SB
(C18 column, with methanol and 1% aqueous solution of glacial acetic acid as mobile phase. Elution was performed with composition gradi-
ent, meloxicam being detected at 355 nm with a 5 minutes analysis time. The method was tested on human plasma and pharmaceutical
dosage forms.

Results: The retention time of the meloxicam was 3,7 minutes. Regression analysis showed good linearity, with correlation coefficient R=
0,9997; linear regression equation: y = 206,1x —77,5 over the 20-2000 ng/ml concentration range. Limit of detection was determined to be
5 ng/ml and limit of quantification was set at 15 ng/ml. The recovery of the analyte in human plasma was low: 30,50%, however it was re-
producible, with a coefficient of variation of 4,83%. The analysis of the tablets resulted in a 85,82% of meloxicam compared to the declared
concentration.

Conclusions: The method proposed is quick, simple and adequate for detecting the meloxicam in human plasma. Although the recovery rate
was low, it was reproducible, which leads to the fact, that improving extraction procedure can optimize the method.
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Introduction

Meloxicam is a non-steroidal antiinflammatory drug from
the subgroup of enolic acid -oxicams. Chemically, it is a
4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-
benzothiazine-3-carboxamide-1,1-dioxide. It is highly
selective for COX-II, resulting in potentially fewer side
effects than non-selectiv . COX- inhibitors and increased
gastric tolerability. In clinical practice it is used for sympto-
matic treatment of osteoarthritis, rheumatoid arthritis and
ankylosing spondylitis. After oral administration, meloxi-
cam has an absolute bioavailability of 89%, reaches peak
plasma concentrations after 5-6 hours and the half-life is
20 hours [1,2,3].

Different analytical methods have been reported for the
determination of meloxicam in human plasma and phar-
maceutical dosage forms like spectrophotometric methods,
e.g. meloxicam complexation with Folin-Ciocélteu reagent
leads to a blue coloured compound with maximum absorp-
tion at 740 nm [4,5]. Also voltammetric, turbidimetric,
electrophoretic, polarographic, electrochemical methods
have been developed for determination of this antiinflam-
matory drug [6,7,8].
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The literature survey reveals that liquid- chromatogra-
phy methods: HPLC and LC-MS are the most commonly
used methods for the study of meloxicam, especially in bi-
ological fluids. The reported chromatographic conditions
are characterized by isocratic elution, using solvents such
as acetonitrile, methanol, formic acid, acetic acid, tetrahy-
drofuran, phosphate buffer; separation on C8 or C18 col-
umns; UV detection at 355, 360 or 364 nm wavelength.
Preparation of plasma samples involves liquid-liquid ex-
traction, solid-phase extraction, cloud point extraction or
protein precipitation [1,2,3,9-15].

The aim of the present study is the development of a
simple and rapid HPLC-UV method for determination of
meloxicam in human plasma and pharmaceutical formula-
tions.

Materials and methods

Reagents and chemicals

— Meloxicam working standard with a purity of 99.5%
obtained from Gedeon Richter Romania Ltd, produced
by Unichem Roha, India.

— Gradient grade acetonitrile and methanol were supplied
by Merck.

—20% HCIO4 obtained from the dilution of 70-72%
HCIO4 p.a. Merck
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— 1% aqueous glacial acetic acid obtained from the diluti-

on of glacial acetic acid p.a. Merck
— purified water HPLC grade

Chromatographic equipment
Merck Hitachi HPLC system consisting of: L-7100 qua-
ternary pump, L-7200 autosampler, L-7360 column ther-
mostat, L-7455 DAD detector, L-7000 interface, L-7612
degasser.

Column — Agilent Zorbax SB —-C18, 3,5 um, 3,0 x 150
mm, batch: BO8004.

Preparation of stock solution and standard solutions

7,5 mg meloxicam were weighed in a 25 ml volumetric
flask and dissolved in ultrasonic bath using acetonitrile as
solvent to a solution with a concentration of 300 pg/ml,
diluted further more to 3pg/ml — as stock solution in ace-
tonitrile. By diluting the stock solution with water resulted

calibration standards with the following concentrations:
20, 30, 100, 500, 700, 1000 and 2000 ng/ml.

Preparation of plasma samples

Human plasma was obtained from the Medical Analysis
Laboratory of Mures County Clinical Hospital. 100 pl
standard solution of meloxicam (2000 ng/ml) was added
to 900 pl blank plasma samples. For protein precipitation,
the plasma enriched with meloxicam was treated with 300
pul 20% HCIO4 solutions. The mixture was vortexed for
20 s., then centrifuged for 10 minutes at 10000 rot/min.
The supernatant was transferred in chromatography vials.
Five samples of this kind were prepared and then subject to
chromatographic analysis.

Analysis of meloxicam tablets

20 tablets (15 mg meloxicam/ tablet) were powdered.
A powder sample equivalent to 10 mg meloxicam was
weighed and transferred in a 25 ml volumetric flask.
Meloxicam was extracted into acetonitrile, using ultrasonic
bath for 10 minutes. The solution obtained was filtered
and diluted 1:1000 with water, obtaining a concentration
of 400 ng/ml.

HPLC conditions
The chromatography analysis was conducted on Agilent
Zorbax SB — C18 column, 3,5 pm, 3,0 x150 mm, at room
temperature, the sample volume injected (Loop method)
was 100 pl. The analysis time was set for 5 minutes. The
elution was performed with composition gradient using
methanol and 1% aqueous solution of glacial acetic acid,
whereas the flow rate was set for 1 ml/min. The gradient
elution programme is shown in table I.

Spectra was recorded between 200-500 nm, the chro-
matograms were extracted at 355 nm wavelength.

Analysis of experimental data

The experimental data was processed using the D 7000
HSM - System Manager Software and Microsoft Excel
2007 application.

Table I. Mobile phase composition

1% aq. glacial

Time (min) Methanol acetic acid
0 60 % 40 %
3 70 % 30 %
4 70 % 30 %
41 60 % 40 %
5 60 % 40 %
Results

Method development

Chromatographic method development started with try-
ing to find a suitable mobile phase, which leads to ade-
quate peaks and short analysis time. Initially meloxicam
was eluted with a mixture of water and acetonitrile gradi-
ent composition, resulting in broad peak with retention
time of 7 minutes. Replacing water with 1% aq. glacial
acetic acid, led to improved peak shape, but extended
analysis time. Experimentation continued with replacing
acetonitrile with methanol, which greatly improved peak
shapes. A mobile phase consisting of methanol and 1%
aq. glacial acetic acid with gradient composition (methanol
60% — 70% over 3 minutes) was found to be optimum,
regarding analysis time (5 min) and peak shape: symmetric
and narrow peaks. Based on the UV spectra, the optimal
wavelength was set at 355 nm for analysis of meloxicam.

Specificity

The retention time of the meloxicam in these chromato-
graphic conditions, was 3,7 min. No interferences were
detected at the retention time of the meloxicam on the
chromatogram of a blank plasma sample (fig. 1, fig. 2) or
on the chromatogram of a water sample.

Linearity

The calibration curve consisted in 7 points, concentrations
ranged between 20-2000 ng/ml and were prepared and an-
alyzed three times. In order to obtain the calibration curve,
the average values of the peak areas versus concentration
were plotted. The value of the correlation coefficient was
R=0,9997, values for slope and intercept were 206,1 and
-77,5 respectively. Residuals ranged between +10% and
no correlation with the theoretical concentration was ob-
served.

Limit of detection, limit of quantification

These two parameters were analyzed on aqueous meloxi-
cam solutions, diluted from the stock solution. The limit
of detection was 5 ng/ml, whereas the limit of quantifi-
cation 15 ng/ml. LOD and LOQ were considered using
signal to noise ratios of 3 and respectively 10.
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Fig. 1. Chromatogram of blank human plasma

Method application for determinations in plasma

Five plasma samples spiked with meloxicam were analyzed,
the recovery of the analyte from plasma was 30,50%. The
coeflicient of variation showed a value of 4,83%.

Method application for determinations in the pharma-
ceutical product

The chromatography method developed was tested on
tablets containing meloxicam. The meloxicam content of
the tablets was 85,82% compared to the concentration de-
clared.
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Discussion

HPLC-UV methods are used on large scale in pharmaceu-
tical analysis and pharmacokinetic studies. The main pur-
pose is the development of rapid, sensitive and economic
methods.

In this study, a reverse phase HPLC-UV method was
developed for measuring the meloxicam in human plasma
and tablets. The decisive factors in choosing the chroma-
tography conditions were the shape and symmetry of the
meloxicam peak and the analysis time. Hence, the eluent
made of methanol and 1% aqueous solution of glacial ace-
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Fig. 2. Chromatogram of plasma spiked with meloxicam
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tic acid, with composition gradient, resulted in adequate
peaks and short analysis time (5 minutes, in which column
re-equilibration is included), whereas the retention time
of the meloxicam was 3,7 minutes. Based on our results
gradient elution reduced analysis time and improved peak
shape compared with data from the literature, which re-
ports isocratic elution and longer retention time [1,13].

The analysis of meloxicam in human plasma showed a
low recovery rate. One of the reasons could be the unop-
timized extraction method through protein precipitation,
since meloxicam is a substance which binds significantly
to plasma proteins. The meloxicam content of the tablets
(85,82%) may have been influenced by the fact that they
were close to the expiry date.

The low variability between the samples suggests that
the improvement of the extraction method or performing
a matrix matched calibration curve may lead to better re-
sults.

Conclusions

The HPLC method developed in this study is suitable to
detect meloxicam in human plasma and pharmaceutical
forms. The method proposed is simple, quick and econom-
ic. More thorough studies are required in order to validate
the method, optimize the recovery rate, in view of using
it in quantitative determinations, pharmacokinetic stud-
ies and routine determinations of pharmaceutical dosage
forms.
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