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ABSTRACT

The present work discuss the development and valideof a simple, accurate and cost efficient UV
spectrophotometric method for Pazopanib hydrochieriPAZ).The optimum conditions and solvents far th
analysis of the drug were established through sogutrails using different solvent compositions.Z°showed
maximum sensitivity, good percent recovery, goedtsal properties in methanol compared to othewrsat/solvent
mixtures. Absorption maxima (hax) of PAZ was found to be 214nm in methanol.pEneentage recovery of PAZ
was found to be 99.6940.873. Beers law was obegyetieé concentration range of 5.5-7.5ug/mL and catibn
curve has shown a linear relationship between theogbance and concentration with in this range. Tine
equation Y = 0.2016x - 0.5804 witfi 8 0.9933 was obtained from the linearity studiéalidation was performed
according to ICH guidelines for linearity, accuragyecision, LOD and LOQ. The sample solution wable up to
36 hours. The proposed method can be used for tladysis of Pazopanib hydrochloride in bulk and &bl
formulation for quality control purposes.

Keywords: Pazopanib hydrochloride, UV spectrophotometric méthCH Analytical Method Validation, Tablets.

INTRODUCTION

Pazopanib is a second generation tyrosine kindsbitor (TKI) and is generally present in its whiteyellow solid
hydrochloride salt form, with the chemical formulg[[4[(2,3-dimethyl-2H-indazol-6-yl)methylamino]-2-
pyrimidinyllJamino]-2-methylbenzenesulfonamide-mdmgdrochloride. It has molecular formula;8,3N;0,S.HCL
and a molecular weight of 47359
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Figure.1 Structure of Pazopanib hydrochloride

Pazopanib is a multityrosine kinase inhibitor thiaicks tumor growth and inhibiemgiogenesis. It inhibits vascular
endothelial growth factor receptor (VEGFR)1, VEGFRZEGFR3, platelet derived growth factor receptor
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(PDGFR)a andp, fibroblast growth factor receptor (FGFR) 1 andy&kine receptor (Kit), interleukin 2 receptor,
inducible T cell kinase (Itk), leukocyte specificopein tyrosine kinase (Lck) and transmembrane agiyotein
receptor tyrosine kinase (cFms). It is approvedhibiynerous regulatory administrations worldwide @A, EMA,
MHRA andTGA for use as a treatment for advanced/metastatial cell carcinoma (RC@nd advancedoft
tissue sarcomas in patients who have been treathdchhemotherapyAlso it is found to be therapeutically active
against ovarian and non-small cell lung caricérDue to the rarity of advanced or metastatic RE&zopanib has
been designated as an orphan drug ofi 2Mlarch, 2009 by the Therapeutic Goods Administrat{TGA),
Australi@.  Literature review reveals one extractive spetioiometric method and very few liquid
chromatographic methods have been reported for tigatiwve estimation of PAZ in tablet dosage formsda
biological fluids ®"#9*1112 However, no validated UV spectrophotometric mdthwas reported so far for the
estimation of PAZ in bulk, pharmaceutical dosagenfa Hence, the present work aimed at the developwfea
new simple,sensitive and validated UV spectrophetoicimethod for the analysis of PAZ in bulk, phagautical
dosage forms.

EXPERIMENTAL SECTION

Instrumentation and software: Thermo Fischer Scientific UV/Visible double beapestrophotometer UV10 with
a spectral bandwidth of 2nm and wavelength accuddicy 0.2 nm was used for the study and 1.0 cm heatc
quartz cells were used for analytical method dgwelent and validation. VISIONIite version 5.0 ingdl on
windows 7 operating system was used for data aitiguisThermo Scientific Micropipette of variabl®hame 10-
1000pL ,PCI Analytics 3.5L Ultrasonicator and Mettlerl&do analytical balance ME 204 were used for timepta
preparation.

Reagents Pazopanib hydrochloride was obtained as a giftpba from MSN Laboratories Pvt. Ltd, Hyderabad.
Distilled water was used for the study was of deuthistilled grade and all chemicals like Metharfbtassium
dihydrogen phosphate, Hydrochloric acid, Sodiumrbyiie were purchased from Merck (P) Ltd. Mumbad ef
analytical grade.

Standard solution of Pazopanib hydrochloride:10 mg of Pazopanib hydrochloride standard was ateiyr
weighed and transferred to a 10 ml volumetric flas&w ml of selected solvent methanol was addeid émd
sonicated and the volume was made up to the mahkMéthanol to obtain a concentration of 1 mg/mL.

Preparation of sample solution:Contents from 20 tablets were taken, accuratelighesl and powdered. Tablet
powder equivalent to 200 mg of pazopanib in t®@@ml volumetric flask was taken. Initially 28 of methanol
was added and the mixture was allowed to standl forwith intermittent sonication to ensure comglsblubility of
the drug, and then filtered through a 0.45m menfater, followed by adding methanol to obtaintack solution
of 2000ug/ml. Transfer for 5ml of this solution @100 ml of volumetric flask and made upto suffitigolume
with solvent to give 100ug/ml solution. The solativas suitably diluted so as to obtain a concentran the
linearity range and absorbance was measured adpémt at 214 nm. Result of analysis is showmable 9.

Selection of detection wavelength for maximum absbance g¢max):

From the stock solution, 10ml was transferred i@@ml volumetric flask and made up the volume waitbthanol

to give a 100g/mL solution. From the above stock solution, gigeiut 0.6 ml in to 10ml volumetric flask and
finally made up the volume with methanol, to progl@cconcentration ofy@/mL. The sample was then scanned in
UV spectrophotometer from a range of 200-400 nminsganethanol solvent as blank, heavy spectralenvias
found from 320 nm to 400 nm. Hence UV scan rang20df nm to 320 nm was selected for the method hed t
wavelength corresponding to maximum absorbance fovesl at 214 nm (figure.2).

Preparation of standard calibration curve

For the preparation of standard calibration cuna@ncentration of 5.5-7&/mL were prepared by pipetting out
0.55,0.60,0.65,0.70,0.75ml from the 1@0mL solution in to a 10ml volumetric flask and neaab the volume with
above said solvent. The absorbance of each soluttameasured at 214 nm against solvent as bladliré&tion
curve of the drug was then plotted by taking theoabance obtained on y-axis and the concentrafitimecsolution
on x-axis (Figure3).
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Figure.2 UV Spectrum of Pazopanib HCI in methanol
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Figure.3 Calibration curve of Pazopanib

Figure.4 Overlay spectra of linearity for Pazopanib

Validation : The method was validated for several parameté&es linearity, accuracy, precision, Ruggedness,
Robustness, Limit of detection(LOD), Limit of quditiation(LOQ) according to ICH guidelines.

Linearity : The linearity of the analytical method was itsligbto elicit test results which are directly grortional
to analyte concentration in samples within a givange. The aliquots of concentration ranging 5%{rg/mL
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concentrations were used. The linearity was caledldy the least square regression method witheledion
coefficient 0.9933 shown in Table 1.

Table.1 Linearity table of Pazopanib

Concentration (ug/mL)  Absorbance

55 0.542
6 0.623
6.5 0.716
7 0.823
7.5 0.946

Precision: Precision studies were carried out to check theodegibility of the method. Repeatability was
determined by preparing six replicates of same eoimation of the sample and measuring absorbanteadgy
precision study was carried out by analyzing theppred drug solutions at three different time$h¢8r samples) in
a day. The same procedure was followed for thréferdnt days to determine interday precision. Témults were

reported as %RSD in (Table 3)
Table.2 Repeatibility studies of Pazopanib

Concentrationg/mL) | Absorbance| Statistical Analysis
6.5 0.716
6.5 0.718 Mean: 0.716
6.5 0.714 ;
6.5 0.71 (ngDD..g.ggl
6.5 0.71¢ ol S
6.5 0.718

Table.3 Intraday precision studies

Concentrationg/mL) | Absorbance 1] Absorbance 2| Absorbance 3| Average %RSD

6.5 0.716 0.717 0.716
6.5 0.718 0.718 0.718
6.5 0.714 0.717 0.715
6.5 0.714 0.716 0.716
6.5 0.716 0.717 0.711 0.23
6.5 0.718 0.718 0.718

Mean 0.716 0.717 0.715
SD 0.001 0.000 0.002

%RSD 0.25 0.10 0.36

Table.4 Interday precision studies

Concentrationy(g/mL) RSD o
Dayl | Day2| Day3 Average %RSD
6.5 0.2¢ | 0.4z | 0.3¢ 0.3¢

Accuracy (Recovery):For the accuracy of the proposed method, recovendies were performed by the standard
addition method at three different levels (50%, %08nd 150% of final concentration). A known amouwifit
standard pure drug was added to pre-analyzed tpbletler and the sample was then analyzed by theopeal
method. Results of recovery studies were founcetedtisfactory and reported in Table 5.

LOD and LOQ: Limit of detection (LOD) is the lowest amount ofadyte in the sample that can be detected. Limit
of quantification (LOQ) is the lowest amount of Bm& in the sample that can be quantitatively deteed by
suitable precision and accuracy. LOD and LOQ weternined by the following equation LOD=38, LOQ =10
o/s Wheres is standard deviation of y intercept of calibratimurve and s is slope of regression equation.L i@
and LOQ values were found to be Oig#¥mL and 0.75.g/mL respectively.

Ruggedness:Ruggedness was determined by carrying out anabysisvo different analysts and the respective
absorbance was noted and the results were indieatéd RSD Table 6.
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Table.5 Accuracy studies of Pazopanib

" . Statistical Analysi

Level of addition (%) % Recovery Mean SD %RSD
50 98.54
50 98.07 98.73 0.778 0.79
50 99.59
10C 100.1¢
10C 98.8¢ 99.93 1.009 1.09
100 100.81
150 101.19
150 100.10 100.43 0.653 0.65
150 100.02

Overall Mean Recovery,SD and %RSD 99.69 .87® 0.88

Table.6 Ruggudness studies of Pazopanib hydrochlde

Analyst ]
Concentrationg/mL) | Absorbance| Statistical Analys|s

7.5 0.945
5 0.946 Mean: 0.945
7.5 0.941 :
75 0946 SD: 0.002
. . 0 .
7z 0.942 %RSD: 0.25
7.5 0.948

Analyst 2
7.5 0.941
5 0.943 Mean: 0.945
7.5 0.94F ‘
75 0.947 et
7.5 0.948

Robustness:Analysis was carried out using concentration pgimL standard at two different wavelengths, room
temperature to determine the robustness of theadetind the respective absorbance was measured.e$uks
were indicated as %RSD Trable7

Table.7 Robustness studies of Pazopanib hydrochlde

Absorbance

S.No 21Znm | 214nm | 21Enm
1 0.946 0.946 0.945
2 0.944 0.944 0.944
3 0.941 0.945 0.945
4
5
6

0.944 0.946 0.940
0.944 0.949 0.949
0.94( 0.94% 0.94¢
Mear 0.94¢ 0.94¢ 0.94¢

SD 0.001
Total
%RSD 0.16

Table.8 Solution stability studies of Pazopanib hyachloride

Ti Absorbance of 6.5ug/mL standafdAbsorbance of 6.5ug/mL standard |in
ime (Hrs) . . L : i
in ambient conditions refrigerated conditions

0 0.716 0.716

8 0.715 0.716

16 0.716 0.715

24 0.716 0.714

32 0.74 0.71:

Solution Stability: The solutions of Pazopanib hydrochloride (Conceinna6.519/mL) were tested for their
stability at ambient temperatures and refrigeré¢saperatures (2-89C. The absorbance values for 8 hrs,16 hrs,24
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hrs,32 hrs was reproducible and absorbance variatés found to be less than 2% in both conditions.

Determination of active ingredients in tablets: The proposed method was applied to analyze coniatigrc
available mzopanib hydrochloride tabletgdtrient® marketed by GSK Rx IndiaJhe tablet was having content of
Pazopanib hydrochloride equivalent to 200mg. Tebleta were weighed and weight equivalent to 100nag w
dissolved in methanol. By frequent shaking volumeswnade up to mark with methanol. The solution thas
filtered through Whattman filter paper #41. Thilirdite was diluted suitably with solvent to get thaution of
5ug/mL concentration. The absorbance was measgeEdsa solution blank. Amount of pazopanib hydrocide
was calculated from the calibration curve. The meg&lwere taken in triplicate.

Table.9 Assay of Pazopanib hydrochloride in Tableformulations

% Label Clajm
99.44

Tablet formulation
Tablet (n=3)

Labeled Amount (mg/tab)
200

Amoubtained by proposed methqd
198.89+0.21

RESULT AND DISCUSSION

During scouting trails for method development of tirug, different solvents were tested such asrwatethanol,
0.1IN HCI, 0.1N NaOH and Phosphate buffer (pH7.4)ieDo greater solubility and reproducible readindgs
maximum absorbance, methanol was taken into corgide for further work. By serial dilution, diffent dilutions
of standard drug having concentration 5,5.5,6,6/%mL were prepared and calibration curve wastgdo The
data were statistically validated by means of #asi square regression method and results werenpedsin Table
1. The detection and quantization limits, LOD (k=33.and LOQ (k=10) were calculated to be 0.24 pgknd

0.75ug/mL respectively. The precision (measuremehitstraday and interday) results showed goodaéypcibility

with percent relative standard deviation (% RSDbeésow 2.0. This indicated that method is highlggise. The
evaluation of accuracy of the method was perforrmogdhe standard addition method at three diffetexéls

50%,100% and 150% of final concentration and totglan recovery of all 9 determinations was foundeo
99.69+0.873.This indicated the accuracy of the psed method.

The proposed method was also applied for the asfsBgazopanib hydrochloride in tablet formulation ffiplicate)
and the results as tabulated in Table 9. The sesbliained were in good agreement with the latzénd.

Table.10 Summary of Validation Parameters

S.No Parameter Result
1. Absorption Maxima (nm) 214
2. Linearity Range (pg/mL) 5.5-75
3. Standard Regression Equatibn  y = 0.2016x - @.580
4. | Correlation Coefficient (R 0.9933
5. Slope 0.2016
6. Intercept 0.5804
5. Accuracy(% Recovery Sl 99.6¢+0.87¢
6. LOD (pg/mL) 0.24
7. LOQ (ug/mL) 0.75

CONCLUSION

The developed method can be concluded to be sirapteirate, reliable and economical. The proposetiodds
specific without and interference of excipients amehce can be used for the routine analysis of [Rawb
hydrochloride in bulk and in pharmaceutical forntiaa.
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