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ABSTRACT

A simple, sensitive, reproducible and stabilityidading RP-HPLC method for the determination of &zmib
hydrochloride in bulk and pharmaceutical dosagenfdanas been developed and validated. Chromatograyzsy
carried out by isocratic technique on a reverseédgh C18 ZORBAX Eclipse Plus column (100 x 4.6 n3m%|x
particle size) containing mobile phase of Phosptmiier P! 2.5 (adjusted with diluted ortho phosphoric aciaid
methanol in the ratio of 55:45% v/v at a flow raiel.0mL/min. The analyte was monitored using PB#ector at
270nm wave length. The retention time was foundet®B.18 min for Pazopanib hydrochloride. The praubs
method was found to be linear in the concentratmmge of 30-80ug/mL with a regression factor>0r999. The
developed method was validated according to ICH @@Belines. Stress condition tests which coversd, alkali,
peroxide, photolytic and thermal degradation wasriea and to prove the specificity of the methodl ahe
degradation was achieved. Hence this developed adetlan be applied for the stability indicating RPREC
method for the determination of Pazopanib hydrogtioin bulk and pharmaceutical dosage forms ansbah
routine quality control analysis.
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INTRODUCTION

Pazopanib Hydrochloride (Fig.1), chemically is 8-[{2, 3-dimethyl-2H-indazol-6yl) methyl amino]-2mpmidinyl]
amino]-2-methylbenzenesulfonamide monohydrochlorielazopanib is a novel multi-target orally admimist
drug. It is a potent inhibitor of vascular endotalegrowth factor (VEGF) receptors (VEGFR)-1, -Bda3, platelet-
derived growth factor (PDGFR)-and 8, and stem cell factor receptor [1]. Pazopanibhithiboth tumor growth
and angiogenesis through suppressing these tatgetss multi-target tyrosine kinase inhibitor (T)KIn preclinical
studies, it has shown anti-tumor activity agairestesal human tumor xenografts, including renalstate, colon,
lung, melanoma, head and neck, and breast canakralo showed desirable pharmacokinetics and oral
bioavailability in animal models [2]. Pazopanib teeen approved for advanced/metastatic renal astiroma and
advanced soft tissue sarcomas [3] by multiple @guy administrations worldwide, including FDA aBWA.

H,C
=
HC—N
N «CHs
(k N o HCI
| .
x NH
N/I\N s” 2
H 7/ \\
O 0

Fig. 1: Chemical structure of Pazopanib Hydrochloride
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Literature survey revealed that very few analyticethods [4-6] were reported in biological fluidst Imo stability
indicating method in pharmaceutical dosage form reasrted so far. Hence author has planned to dp\&kimple
and sensitive stability indicating RP-HPLC method the determination of Pazopanib in bulk and plzeuntical
dosage forms.

EXPERIMENTAL SECTION
Chemicals and regents:
Pazopanib tablets (Glaxo Smithkline-Votrient) wasghased from local pharmacy. Methanol & Water (GPL
grade Solvents), Potassium dihydrogen phosphatbp gvzhosphoric acid (OPA) were purchased from Fishe
Scientific.

I nstrumentation:

Table-1
Equipment Apparatus
HPLC system| Agilent 1260 infinity series, with DAI&tector, manual injector of 20 {l
Software Open lab version A.02.01(1.3.3)

Preparation of 2.5 pH Phosphate buffer:

Accurately weighed about and transferred 1.36 gidtéfPO, in a 1000mL volumetric flask containing 900mL of
HPLC grade water and then sonicated for 5 min arally made up to the volume with HPLC grade waiey.this
1mL of tri ethyl amine was added anfl ®as adjusted to 2.5 by using diluted OPA and Kinfiltered through
0.45u membrane filter.

Preparation of Mobile Phase:
55 parts of phosphate buffer{R.5) and 45 parts of methanol was mixed propertydegassed.

Preparation of Diluent:
Equal parts of each phosphate buffét 25) and methanol was mixed properly and degassed.

Preparation of Standard Solution:

Accurately weighed about and transferred 25mg @bpanib into a 25mL volumetric flask, added abdumll of

diluent, sonicated for 10 min and finally made apsblume with diluent to get 1mg/mL solution. Frdhe above
solution 5mL was pipette out into 100 ml volumefitask and further diluted with diluent up to therk to get the
final concentration of 50ug/ml which was used a®eking standard.

Preparation of Sample;

10tablets of Pazopanib were taken (each containifigrgOof Pazopanib), weighed and grounded to a foveder.
Then quantity equivalent to 100mg of Pazopanib tnassferred into 100mL volumetric flask, 60mL ofugint was
added, sonicated for 10 min and finally the volumas made up to mark with diluent. Filtered and fithen filtrate,
5mL was pipette out into 100mL volumetric flask,lwme made up to mark with diluent to get the final
concentration 50pg/mL of Pazopanib.

Method Development & Optimization:

To develop a precise, accurate and stability indigatRP-HPLC method for estimation of Pazopanib
Hydrochloride, different mobile phases, solventteufratios and P of buffer were tried to proposed the final
chromatographic conditions. The peak shape and ggryrof Pazopanib was good at flow rate of 1.0mi/mvith
mobile phase in ratio of 55:45%v/v'{R.5 buffer: methanol) and the retention time wasfl to be 3.18 min. The
developed method was successfully applied for diadine determination of Pazopanib Hydrochloride.

Optimized Chromatographic Conditions:

Table-2
Parameter Optimized condition
Flow rate 1.0 ml/ min
Mobile Phase composition  55:45 % v/v (PhosphatéebpH 2.5: Methanol)
Wave length 270 nm
Injection Volume 20 pl
Run time 5 min
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M ethod Validation:
The optimized RP-HPLC method was validated for systeitability, specificity, precision, linearity, acracy and
robustness according to ICH guidelines.

System suitability:

System suitability was performed by injecting sigplicates of 50pg/mL standard solution of Pazopanib
Hydrochloride into the chromatographic system. &yssuitability parameters were then evaluatedaiting factor,
theoretical plates, retention time and peak arem fthe standard chromatograms. The system was detnise
suitable for use if tailing factor was less tha@, 2heoretical plates were greater than 2000, aR&Poof peak area
and retention times were less than 2.0. The reatdtshown in table-3.

Specificity:

Specificity is the ability to assess unequivocé#tig analytes in the presence of compounds thatheaxpected to
present, such as impurities, degradation prodwmtd, matrix components. The specificity of the mdtheas

demonstrated by injecting standard and sample isokitof Pazopanib at a concentration of 50ug/mio ithte

chromatographic system, the chromatograms are shofig.2 and Fig.3.

Precision:

The precision of the assay was studied with respedioth intra-day (repeatability) and inter-dagtérmediate
precision). Repeatability was calculated by injegtsix replicates of standard solutions into theoofatographic
system on the same day and on the second daytésmiediate precision. The method was found to leeipe with
low % RSD values of retention time and peak ar€hse.results obtained are shown in the Table 4.

Linearity:

The linearity of Pazopanib was studied by prepasingdifferent concentrations of standard solutiothe range of
30-80ug/mL of Pazopanib and each concentrationimjasted in five replicates and mean value of pama was
taken for calibration. The calibration curve wasirfd to be linear with correlation coefficient 0f999 with

regression equation y= 18020x + 91975. The reaudtshown in Fig.4.

Accuracy:

The accuracy of the test method for Pazopanib whsilated by recovery studies at three differemcemtrations
i.e. 50%, 100% and 150% levels by using standaditiad method and each concentration was injedieskttimes
into the chromatographic system. The accuracy ddraalytical method should be established acrosmiitge. The
results obtained are shown in the Table 5.

Robustness:

Robustness of the proposed method was determinasdlyzing the standard and sample solutions byinguthe
physical parameters like flow rate, mobile phaseagaosition and pH of the buffer. The results obtdiaee shown
in the Table 6.

For ce Degradation:

Stress testing of drug substance was carried outlantify any likely degradation products, by esittb the
degradant pathways and the intrinsic stability leé drug molecule and to develop and validate thbilgly
indicating power of the procedure used.

Acid Degradation:

To 5 mL of the stock solution of Pazopanib, 5 mLOdEN Hydrochloric acid solution was added and keptater
bath at 60°C for 30 min, to this 5ml of 0.1N NaOdlusion was added to neutralize and made up themelwith
diluent to get the final concentration of 50ug/nLai 100mL volumetric flask. From this, 20uL of $aution was
injected and chromatograms were recorded to a#sess$ability of sample as shown in Fig 5.

Base Degradation:

To 5 mL of the stock solution of Pazopanib, 5mLOdfN NaOH solution was added and kept in water baB0°C
for 30 min, to this 5mL 0.1N Hydrochloric acid stin was added to neutralize and made up the volwitte
diluent to get the final concentration of 50pg/mLai 100mL volumetric flask. From this, 20uL of #@ution was
injected and chromatograms were recorded to atisessability of sample as shown in Fig 6.
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Per oxide Degradation:

To 5mL of the stock solution, 5mL of 3%,8, solution was added and kept in water bath at 86PG0 min and
then made up the volume with diluent to get thalfooncentration of 50pg/mL in a 100mL volumettask. From
this, 20uL of the solution was injected and chrageams were recorded as shown in Fig 7.

Thermal Studies:

Small quantity of drug sample was placed in an atet05°C for 48 hours, from this 25mg of therntedssed drug
powder transferred into the 25mL volumetric flaskget 1000ug/mL solution after diluted with a ditteFrom the
above solution, 5 mL was pipette out and transfeméo 100 mL volumetric flask and then volume waade up
with diluent to get the final concentration of 5@pog. 20pL of the above solution was injected antbofatograms
were recorded to assess the stability of the saagpthown in Fig 8.

Photolytic Studies:

Small quantity of Pazopanib was exposed to U.Vtligh keeping the petridish in UV chamber for 7 day200
watt hours/m in a photo stability chamber. Fronstfd5 mg of stressed drug powder transferred imto26mL
volumetric flask to get 1000ug/mL solution aftelutkd with a diluent. From the above solution, 5 més pipette
out and transferred into 100mL volumetric flask at@n volume was made up with diluent to get final
concentration of 50pg/mL. 20uL of the above sohutigas injected and chromatograms were recordedsiesa the
stability of the sample as shown in Fig 9.

RESULTSAND DISCUSSION

The detection response was measured at 270 nmthéthretention time of 3.18 min for Pazopanib. Syste
suitability results are shown in Table 3. The aledi standard and sample chromatograms are shothe iRig 2
and Fig 3. Linearity was established in the conedioin range of 30-80png/mL, the calibration cur¥d?azopanib
was described by the equation y= 18020x + 91971, eworrelation coefficient of 0.999 as in they 4. The assay
results and validation summary for the marketedmasnare given in the Table Bhe accuracy data are reported in
Table 5. The results of robustness studies arengivthe Table 6.

System suitability studies:
Table 3: System suitability studies of Pazopanib

Parameter Results
Retention time (min) 3.18
Tailing factor 1.29
Theoretical plates 4495
% RSD of peak area 0.83

Specificity studies:

—— DAD: Signal A 270 nm/Bw:4 nm Ref 360 nm/Bw:100 nm
1 Retention Time
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Fig 2: Typical ChromatoE;resam of Standard solution
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Fig 3: Typical Chromatc';geFam of Sample solution.
Table4: Inter & Intraday Precision of the proposed RP-HPL C method
Precison %RSD of 6 Replicates
Retention time Intra-da; 0.27
Peak area Intra-day 0.83
Retention time Inter-day 0.59
Peak area Inter-day 0.88
% Assay found 99.80%
Linearity:

The calibration curve was found to be linear in tancentration range of 30-80ug/mL for Pazopaniith w
correlation co-efficient of 0.999.

170 7 calibration Curve for Pazopanib Hydrochloride
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Concentration in pg/mL
Fig4: Linearity graph for Pazopanib

Accuracy (Recovery studies):
Table5: Accuracy data for Pazopanib

Sample | Test concentration level | Triplicate Mean Peak area | Mean% recovery
50% 5972066 99.41
Pazopanib 100% 10023880 100.11
150% 14125902 100.77

* Mean of three standard injections

Robustness:

The developed method for Pazopanib was found tmbest for deliberate changes with variations offrate, P

of the buffer and mobile phase organic composition.
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Table 6: Results of robustness study of Pazopanib

Pazopanib
Parameter Changel evel RT inmin. | Peak Area U.S.P use
Tailing | plate count
. 0.8 ml/min 3.5 9649924 1.23 4098
.
Flow Rate (£0.ImL/min) =75 iimin 2.86 10468274 1.26 4614
P23 3.22 10251169 1.26 4454
P of the Buffer P27 3.19 10015213 1.30 4364
Mobile phase compositioh 65:35 %v/v 3.46 10286837 1.32 4392
P POSIION 255 Goviv 2.85 10360463 1.25 4467
Degradation studies of Pazopanib:
ir:;w on Time “
6007 Resotution(US [ 600
Asymmetry (10%)
0 ! 0
Fig 5: Typical Chromatogram of Acid hydrolysis Sample (0.1 N Hydrochloric acid)
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Fig 6: Typical Chromatogram of Base hydrolysis Sample (0.1 N Sodium Hydr oxide)
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Fig 7: Typical Chromatogram of Oxidation stressed Sample (3% H,0,)
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Fig 8: Typical Chromatogram of ther r%gieaegradation Sample (105°c for 48 hrs)

m/Bwla nm Ref 360 nm/Bw:100 nir

Fig 9: Typical Chromatod?%?n of UV stressed Sample.

Table 7: Degradation studies of Pazopanib

Stress condition Peak area | Degradation % assay | % net degradation
Acid Hydrolysis 9475749 94.64 5.27
Base Hydrolysis 9376929 93.65 6.17
Peroxide degradatio 9054278 90.43 9.39
Thermal degradation 9338891 93.27 6.55
UV exposure 9456439 94.45 5.37

CONCLUSION

The results of statistical parameters and recowtuglies reported were found to be satisfactory exs IGH
guidelines. From this study, it is concluded thegt proposed stability indicating RP-HPLC method feasd to be
accurate, precise, sensitive and useful for thetimeuanalysis of Pazopanib Hydrochloride in bulkdan
pharmaceutical dosage forms.
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