Available online at www.scholar sresear chlibrary.com

. Ry
Scholars Research Library Qap‘"bié
Scholars Research . . B 3 T
Der Pharmacia Lettre, 2015, 7 (3):214-220 * Vﬂ <4 .
(http://scholarsresearchlibrary.com/archive.html) 4
Library

I SSN 0975-5071
USA CODEN: DPLEB4

Development and validation of analytical methods for estimation of imatinib
mesylate in bulk and solid dosage forms by UV spectr oscopy
Mahesh S. Wajurkar*, Manjusha N. Dole and Sanjay D. Sawant

Department Quality Assurance Techniques, STESsK8shibai Navale College of Pharmacy
Kondhwa, Pune, Maharashtra, India.

ABSTRACT

The present work deals with development of twodsapiecise and accurate spectrophotometric mettiodshe

estimation of Imatinib Mesylate in bulk and solidsdge form. Method A is first order derivative dpescopy
where derivative amplitudes were calculated by w@rgg minima and maxima of the curve. Method Birisa

under the curve in which wavelength range 237-27Was selected for estimation of Imatinib Mesylaiaearity

was observed in the concentration range 5-30pgdmbéth the methods%0.9992 for method A and+0.9996

for method B). The results of analysis have beelidatad statistically, which confirm the accuracyca
reproducibility of the methods. All the methodsevierund to be simple, precise and accurate andogaemployed
for routine quality control analysis of Imatinib lgdate in bulk as well as in its solid dosage form.

Keywords: Imatinib Mesylate, UV-spectrophometry, first oradarivative spectroscopy, area under the curve.

INTRODUCTION

Imatinib Mesylate is described chemically as thd(44methyl-1-piperazinenyl)methyl]-N-[4-methyl-3[@B-
pyridinyl)-2-pyrimidinyllamino]phenyllbenzamide ntetnesulphonate. Imatinib Mesylate is official in*P
Imatinib is a cancer medication prescribed to tieakemia and gastrointestinal tumors. It operaétgsnhibiting
proteins associated with cancer cell growth in otdeelieve symptoms, prevent the spread of cacekts, and aid
other treatments. Imatinib is one of the newesicanter drugs in the market and was one of thé dinsgs to be
pushed through Food and Drug Administration's (FEs&s) track designation for approval. The drugdsigned to
inhibit tyrosine kinases such as Bcr-Abl and isduge the treatment of chronic myeloid leukemia (Qvand
gastrointestinal stroma tumdfb.Literature survey reveals that some methods haaen tieveloped for their
determination by HPLE® or spectrophotometry’either alone or in combination by first order dative
spectroscopy and area under curve method. The gairpbthis work is to develop a simple, accuratecige,
reproducible and economical UV spectrophotometrethmd for estimation of Imatinib Mesylate by fistder
derivative spectroscopy and area under curve method

e

Figure 1: Chemical Structureof Imatinib Mesylate
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MATERIALSAND METHODS

Apparatusand I nstrumentation

Jasco V630 with Spectra manager software, was gmgléor this work. Single pan electronic balanceeftiér
Toledo ME204) was used for weighing purpose. Sdioioaf the solutions was carried out using anddémicator
(Spectra lab UCB 40, India). Calibrated volumegji@sswares (Borosil) were used in this study.

Materials

Active pharmaceutical ingredient (API) of ImatinMesylate was procured from Neon Laboratories, Mumba
Commercially available tablets manufactured by €iphati® 100 containing 100mg of Imatinib Mesylate was
procured from local pharmacy.

METHOD DEVELOPMENT

Preparation of standard solution

The standard stock solution of Imatinib Mesylateswaepared by transferring, accurately weighed Ip@f
Imatinb Mesylate to100ml of volumetric flask. Theud was dissolved with sonication in 50ml of distll water
and volume was made up to the mark by using didtiater. The standard stock solution (1G96hl) was further
diluted with distilled water to get the concentoatiof 1qug/ml.

Selection of Analytical wavelength

The standard solution of &§/ml was scanned between 400nm to 200nm in UV smawbtometer against distilled
water as blank after baseline correction. Wavelerrghge was selected around wavelength maxima (2p7n
Different working standards were prepared betwe80ug/ml (Figure2).
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Figure 2: UV Spectra of 10pg/ml Imatinib Mesylate solution

METHOD A -FIRST ORDER DERIVATIVE SPECTROSCOPY

1.Calibration curvefor Imatinib Mesylate

From the standard stock solution, appropriate iditist were made to obtain concentration in rangg-80pg/mil.
Absorbance measured at first order derivative spetis characterized by a maximum and minimum armdoas
over point athmax of absorption band. Further the absorbancerdifice at n=1 (dAJJ was calculated by the
inbuilt software of the instrument which was difggiroportional to the concentration of the staddswolution. The
calibration curve of dA/d versus concentration was plotted. (Figure 3)
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Figure 3: Overlay spectra of Imatinib Mesylate for first order derivative method

2.Analysis of marketed formulation

Twenty tablets were weighed and average weight caésulated. These tablets were crushed and powderad
glass mortar. The tablet powder equivalent to 10affgnatinib Mesylate was accurately weighed, tfanmsd to
100 ml of volumetric flask and diluted up to markhwmvater. The solution was filtered with Whatmédiiter paper
No. 41 and the first 5 ml of filtrate was discard&tlis solution was further diluted to obtainug@ml solution with
same solvent and subjected for UV analysis. Int fingler derivative spectroscopy, derivative ampituwas

determined directly from calibration plot by measgrdifference between absorbance maxima at 285anch
minima at 227 nm (i.e. dAX] (table no. 1).

METHOD B -AREA UNDER CURVE

1) Calibration curvefor Imatinib M esylate

For the selection of analytical wavelength standsotlitions of Imatinib Mesylate were prepared asdes of
dilutions of standard solutions of Imatinib Mesglatere prepared by using distilled water and weasmsed from
200 to 400nm. From the spectra of drug obtaineer &ftanning of standard solution of Imatinib Masylarea
under the curve in the range of 237 nm-277 nmsedected for the analysis, the calibration cures potted with
concentration versus area under the curve andssigreequation was calculated. (Figure.4)

2. Analysis of marketed formulation

Tablets were procured from local market and averegjght was determined. For the analysis of drggantity of

powder equivalent to 100mg of Imatinib Mesylate visferred to 100ml volumetric flasks and disedhin

sufficient quantity of distilled water. It was soated for 45 minutes and then filtered through wizatn filter paper
No 41. The filtrate was appropriately diluted wirstilled water to give standard stock solution1@00 pg/ml.

Further dilutions were made using distilled wategét required concentration. Area in the rang233f nm-277 nm
was measured and content was calculated (tabl&) no.
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Figure4: Area Under Curve graph of 10pg/ml Imatinib Mesylate solution
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Table No. 1: Result of marketed formulation analysis

Method Label claim(mg)] %Label Claim* (MeanzSD) %RSD
First order derivative| 100 100.22+0.11 0.73
Area under curve 100 101.31+ 0.008 0.0%

Accuracy studies:

Accuracy studies were carried out by standard eatdinethod. Pure Imatinib Mesylate was added demtint

levels i.e. 80%, 100% and 120% to pre analyzed Eammution. 100mg of Imatinib Mesylate was acoeiat
weighed and transferred into a 100ml volumetrisklarhis was dissolved in distilled water and votumwas made
up to 100ml to give standard stock solution of 308nl. To 1ml tablet stock solution in three difat volumetric
flask, aliquots of 0.8 ml, 1ml and 1.2ml of stardiatock solution were added, volume was made uf@ml with

distilled water to give concentration of 18ug/m0¥¢8), 20pg/ml (100%) and 22pg/ml (120%).These wesdyaed

by first order derivative and area under the cumethod. Procedure was repeated 3 times for 80986 10@ 120%
of level for recovery studies. The results areulsed in (table no. 2).

Table No.2: Resultsof Accuracy studies

Conc. Of Drug (ng/ml) Method A * Method B*
Total Conc. % % % %
Level Recovery | Drugtaken | Std drugadded (ng/ml) Recovery SD RSD | recovery SD RSD
80 10 8 18 99.29 0.031 0.1729 98.91 0.0153 0.p85
100 10 10 20 99.42 0.087 0.4391 99.7Y 0.0152 04076
120 10 12 22 99.94 0.078  0.3328 99.4y 0.125 0J549
Validation?

The developed method was validated as per ICH @2HR1) guidelines.

Linearity:

The linearity of measurement was evaluated by airadydifferent concentrations of the standard sotutof
Imatinib Mesylate. The Beer’'s law was obeyed in ¢bacentration range 5-30 pg/ml. The correlatioefiicient
was found to be 0.9992 and 0.9996 for method Amaathod B respectively (table no. 3 and 4).
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Table3. Linearity and range of Imatinib Mesylate for Method A

Concentration | dA/d L
5 0.00378
10 0.00709
15 0.01113
20 0.01506
25 0.01920
30 0.02304
0.025 -
y = 0.0008x - 0.0004
r2=0.9992
0.02 -
0.015 -
& Seriesl
0.01 - ——Linear (Series1)
0.005 -
0 T T T T T T 1
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Figure5: Calibration curvefor Frist order derivative of Imatinib Mesylate
Table4. Linearity and range of Imatinib Mesylatefor Method B
Concentration | Area
5 10.7422
10 18.8933
15 28.2487
20 36.3656
25 45.8526
30 54.2113
60
y =1.7505x + 1.7516
50 r2 =0.9996
40
©
30
< & Seriesl
20 —— Linear (Series1)
10
0
0 10 20 30 40
Concentration

Figure6: Calibration curvefor Area under curve method for Imatinib Mesylate
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Limit of Detection (LOD) and Limit of Quantitation (LOQ)
Known concentrations (5-3@/ml) were prepared. Calibration curves were ptbfter each set. LOD and LOQ were
calculated using the regression equation and fatigWiormulae as:

LOD = 3.3 *SD/S

LOQ =10 * SD/S

Where,

SD is standard deviation of y-intercept of thelation curves
S is slope of calibration curves.

Table5. LOD and LOQ of Imatinib Mesylate

Paramters | Method A | Method B
LOD 2.39 1.65
LOQ 5.25 5.02

Precision:

100 mg of Imatinib Mesylate was weighed accuraslg dissolved in 100ml of distilled water to givancentration
of 1000 pug/ml. From the standard stock solutionrappate quantity of solution was taken furthemutidns were
made with distilled water to give 10ug/ml. This pedure was repeated six times for each method ichdilly
(table n0.6 & 7).

Table 6. Intraday and Interday precision study of Imatinib Mesylate Method A

Parameter| %Mealr +S.D| %R.S.D.
Interday 100.86| 0.0094 1.200
Intraday 100.35| 0.005¢ 0.7333%

*Average of six determinations

Table7. Intraday and Interday precision study of Imatinib Mesylate Method B

Parameter| %Meal +S.D %R.S.D.
Interday 98.15 0.0891 0.1229
Intraday 98.45 0.0214 0.1024

*Average of six determinations

RESULTSAND DISCUSSION

The present work describes the first order desreatnethod and area under curve method for the attim of
Imatinib Mesylate in bulk and dosage form. For bitith methods linearity was observed in the cona&atr range
of 5-30 ug/ml for Imatinib Mesylate and correlatiooefficient was found to be greater than 0.99%ukacy of
proposed method was assessed by recovery studiesesults of marketed formulation analysis aradbim range
of 99-101%. Percent recovery for Imatinib Mesylayeboth the methods was found in the range of 98.80 102
% (table no. 2). The % RSD for six determinatiofissample by both the methods was found to betless 2.0
indicating the good precision of both the methdtisnce, it can be concluded that the developed sgeaitometric
methods are accurate, precise and can be emplagedssfully for the estimation of Imatinib Mesylatebulk and
formulation.

CONCLUSION

The two spectrophotometric methods were developednhatinib Mesylate and validated as per ICH gliahes.
The standard deviation and % RSD calculated foiptbposed methods are within limits, indicatingthdggree of
precision of the methods. The results of the regostudies performed indicate the methods to berate. Hence,
it can be concluded that the developed spectroptettic methods are accurate, precise and can béoypap
successfully for the estimation of Imatinib Mesglat bulk and dosage form.
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