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Abstract

A simple, selective, precise and stability-indicating high-performance thin-layer chromatographic method of analysis of imatinib mesylate
both as a bulk drug and in formulations was developed and validated. The method employed HPTLC aluminium plates precoated with silica gel
60F-254 as the stationary phase. The solvent system consisted of chloroform:methanol (6:4, v/v). The system was found to give compact spot for
imatinib mesylate (Rf value of 0.53 ± 0.02). Densitometric analysis of imatinib mesylate was carried out in the absorbance mode at 276 nm. The
linear regression analysis data for the calibration plots showed good linear relationship with r2 = 0.9966 ± 0.0013 with respect to peak area in the
concentration range 100–1000 ng per spot. The mean value ± S.D. of slope and intercept were 164.85 ± 0.72 and 1168.3 ± 8.26 with respect to
peak area. The method was validated for precision, recovery and robustness. The limits of detection and quantitation were 10 and 30 ng per spot,
respectively. Imatinib mesylate was subjected to acid and alkali hydrolysis, oxidation and thermal degradation. The drug undergoes degradation
under acidic, basic, oxidation and heat conditions. This indicates that the drug is susceptible to acid, base hydrolysis, oxidation and heat. Statistical
analysis proves that the method is repeatable, selective and accurate for the estimation of said drug. The proposed developed HPTLC method can
be applied for identification and quantitative determination of imatinib mesylate in bulk drug and dosage forms.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Imatinib mesylate, designated chemically as 4-[(4-methyl-
1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl]amino]-phenyl]benzamide methanesulfonate, is a
white to off-white to brownish or yellowish tinged crystalline
powder [1]. It is a protein kinase inhibitor (PTK) which potently
inhibits the Abelson tyrosine kinase. PTK are enzymes that can
transfer the terminal phosphate of an adenosine triphosphate
molecule to a tyrosine residue of cytoplasmic protein substrate.
PTKs are key modulators of cellular signal transduction path-
ways. If for any reason these signaling proteins are subjected
to oncogenic mutation(s), a cellular deregulation may occur,
yielding an imbalance between cell proliferation, cell growth
and cell death (apoptosis). Hence PTKs have emerged as impor-
tant therapeutic targets for intervention in cancer [2]. Various
methods are available for the analysis of imatinib mesylate in
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literature like HPLC [3,4], LC–MS–MS [5,6]. But there is no
analytical method for estimation of imatinib mesylate in bulk
drug and dosage form by HPTLC. Moreover, none of them is
stability-indicating method. The International Conference on
Harmonization (ICH) guideline entitled ‘stability testing of
new drug substances and products’ requires the stress testing to
be carried out to elucidate the inherent stability characteristics
of the active substance [7]. Susceptibility to oxidation is one of
the required tests. Also, the hydrolytic and thermal stability are
required. An ideal stability-indicating method is one that quan-
tifies the drug per se and also resolves its degradation products.
Nowadays, HPTLC is becoming a routine analytical technique
due to its advantages [8–12]. The major advantage of HPTLC
is that several samples can be run simultaneously using a small
quantity of mobile phase unlike HPLC, thus lowering analysis
time and cost per analysis. Mobile phase having pH 8 and above
can be employed. Suspensions, dirty or turbid samples can be
directly applied. It facilitates automated application and scan-
ning in situ. HPTLC facilitates repeated detection (scanning)
of the chromatogram with the same or different parameters.
Simultaneous assay of several components in a multicomponent
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formulation is possible. The aim of this work is to develop an
accurate, specific, repeatable and stability-indicating method
for the determination of imatinib mesylate in the presence of
its degradation products as per ICH guidelines [13,14].

2. Experimental

2.1. Materials

Imatinib mesylate was a gift sample from Natco Pharmaceu-
ticals, Hyderabad, India. All chemicals and reagents used were
of analytical grade and purchased from Qualigens Fine Chemi-
cals, Mumbai, India.

2.2. HPTLC instrumentation

The samples were spotted in the form of bands of width 6 mm
with a Camag microliter syringe on precoated silica gel alu-
minium Plate 60F-254 (20 cm × 10 cm with 0.2 mm thickness,
E. Merck, Germany) using a Camag Linomat IV (Switzer-
land). A constant application rate of 100 nl/s was employed
and space between two bands was 8 mm. The slit dimension
was kept 5 mm × 0.45 mm micro, 5 mm/s scanning speed was
employed. The mobile phase consisted of chloroform:methanol
(6:4, v/v). Linear ascending development was carried out in twin
trough glass chamber saturated with mobile phase. The opti-
mized chamber saturation time for mobile phase was 30 min at
room temperature. The length of chromatogram run was approx-
imately 70 mm. Subsequent to the development; TLC plate was
dried in a current of air with the help of an air-dryer. Densito-
metric scanning was performed on Camag TLC scanner III in
the absorbance mode at 276 nm. The source of radiation utilized
was deuterium lamp.

2.3. Calibration curve of imatinib mesylate

A stock solution of imatinib mesylate (1000 �g/ml) was pre-
pared in methanol. Different volume of stock solution, 0.1, 0.2,
0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 ml was taken and volume
made up to 10 ml by methanol, to made 10, 20, 30, 40, 50, 60, 70,
80, 90 and 100 �g/ml solution, respectively. The 10 �l of each
above solutions were spotted in three replicate on TLC plate to
obtain concentration of 100, 200, 300, 400, 500, 600, 700, 800,
900 and 1000 ng per spot of imatinib mesylate, respectively.
The data of peak area versus drug concentration were treated by
linear least square regression.

2.4. Method validation

2.4.1. Precision
Repeatability of sample application and measurement of peak

area were carried out using six replicates of the same spot (500 ng
per spot of imatinib mesylate). The intra- and inter-day variation
for the determination of imatinib mesylate was carried out at
three different concentration levels of 300, 500 and 700 ng per
spot.

2.4.2. Robustness of the method
By introducing small changes in the mobile phase compo-

sition, the effects on the results were examined. Mobile phases
having different composition of chloroform:methanol (5.5:4.5
and 6.5:3.5, v/v) were tried and chromatograms were run. The
amount of mobile phase, temperature and relative humidity was
varied in the range of ±5%. The plates were prewashed by
methanol and activated at 60 ± 5 ◦C for 2, 5 and 7 min prior
to chromatography. Time from spotting to chromatography and
from chromatography to scanning was varied from 0, 20, 40 and
60 min. Robustness of the method was done at three different
concentration levels: 300, 500 and 700 ng per spot.

2.4.3. Limit of detection and limit of quantification
In order to determine detection and quantification limit, ima-

tinib mesylate concentrations in the lower part of the linear range
of the calibration curve were used. Imatinib mesylate solutions
of 10, 12, 14, 16, 18 and 20 �g/ml were prepared and applied
in triplicate (10 �l each). The amount of imatinib mesylate by
spot versus average response (peak area) was graphed and the
equation for this was determined. The standard deviations (S.D.)
of responses were calculated. The average of standard devia-
tions was calculated (A.S.D.). Detection limit was calculated
by (3.3 × A.S.D.)/b and quantification limit was calculated by
(10 × A.S.D.)/b, where “b” corresponds to the slope obtained in
the linearity study of method.

2.4.4. Specificity
The specificity of the method was ascertained by analyzing

standard drug and sample. The spot for imatinib mesylate in
sample was confirmed by comparing the Rf values and spectra
of the spot with that of standard. The peak purity of imatinib
mesylate was assessed by comparing the spectra at three differ-
ent levels, i.e., peak start (S), peak apex (M) and peak end (E)
positions of the spot.

2.4.5. Recovery studies
The analysed samples were spiked with extra 50, 100 and

150% of the standard imatinib mesylate and the mixture were
analysed by the proposed method. At each level of the amount,
six determinations were performed. This was done to check the
recovery of the drug at different levels in the formulations.

2.5. Analysis of imatinib mesylate in prepared formulation

To determine the concentration of imatinib mesylate in cap-
sules (labeled claim: 100 mg per capsule), the contents of 20
capsules were weighed, their mean weight determined and they
were finely powdered. The powder equivalent to 10 mg of ima-
tinib mesylate was weighed. The drug from the powder was
extracted with methanol. To ensure complete extraction of the
drug, it was sonicated for 30 min and the volume was made up
to 10 ml. The resulting solution was centrifuged at 3000 rpm for
5 min and supernatant was analysed for drug content. The 0.5 ml
was taken and volume made up to 10 ml by methanol, to made
50 �g/ml solution. The 10 �l of the above solution (500 ng per
spot) was applied on TLC plate followed by development and
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