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ABSTRACT

A stability indicating reverse phase high fpemance liquid chromatography (RP-HPLC) methads
developed and validated in pharmaceutical desdorm using Inertsil C18 (250mm x 4.6mBp) column
in isocratic mode with a mobile phase cdirgis of 0.1% ortho phosphoric acid and acdétde in the
ratio 55:45 (%v/v). The detection was mordtbrusing PDA detector at 269nm with a floate of
ImL/min and the column oven temperature wasntained at 30°C. The retention time wasnfb to be
5.1mins. A good linear response was observedhe concentration range of @PmL — 15Qg/mL with a
correlation coefficient of 0.999. The methads validated as per ICH guidelines. Pazopahiarochloride
was subjected to stress conditions includimgidic, alkaline, oxidation, photolysis, thedmand neutral
degradation, and the results showed that tie¢ degradation was found to be within thmits.
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INTRODUCTION

Pazopanib hydrochloride[1,2] (figure 1) is wheally designated as 5-(4-((2, 3-dimethyl-2tdiazol-6-yl)
(methyl) amino) pyrimidin-2-yl amino)-2-methybenzene sulfonamide hydrochloride. It is atepb and
selective multi-targeted receptor tyrosine kma inhibitor that blocks tumour growth and inhibits
angiogenesis. It is used for renal cell icemma and soft tissue sarcoma. This compound bslottg the
class of organic compounds known as alkyldéanines. These are tertiary alkylarylaminesvihg two aryl
and one alkyl groups attached to the amgmoup. According to the literature survey, wlas found that
only few analytical methods like Spectrophotdtm method[3] and RP-HPLC methods[4-6] wesgedoped
for the estimation of Pazopanib hydrochlorioe pharmaceutical dosage form. The main dbjecof the
aimed method was to develop and validate dtability indicating method for the estineeti of Pazopanib
hydrochloride in pharmaceutical dosage form RR-HPLC.
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Figure 1: Chemical structure of Pazopanib hydrochloride
MATERIALSAND METHODS

Chemicals and Reagents: Pazopanib hydrochloride working standard waseived as gift samples.
Pazopanib hydrochloride tablets 100mg wereclmsed from local pharmacies. Purified waters obtained
from Millipore system. Acetonitrile (HPLC grejd was obtained from E-Merck. All other cliems used in
the analysis were of AR grade.

Instrumental and Analytical conditions: The HPLC analysis was performed using a ¥gaf2998 model
equipped with an autosampler, Photo Diodeardetector and running on empower softwaelumn
used was Inertsil C-18 (250mm x 4.6mnp particle size). The detection wavelength w289nm. The
injection volume of sample was (@0 An isocratic mobile phase containing 0.18ftho phosphoric acid
and acetonitrile in the ratio 55:45 (%v/v)asvcarried out with the flow rate of 1mUAmiColumn oven
temperature was maintained at 30°C.

Preparation of Buffer: (0.1% Ortho Phosphoric Acid)
Dilute 1mL of ortho phosphoric acid with I@6L of milli-Q water in 1000mL volumetric flask.

Preparation of Mobile phase:
Mixture of Buffer and Acetonitrile in the tra 55:45 (%v/v) respectively

Preparation of Diluent:

Mixture of Water and Acetonitrile in the imt50:50 (%v/v) respectively

Preparation of standard solution: 50mg of Pazopanib hydrochloride working staddavas accurately
weighed and transferred into a 25mL volunsetitsk. 15mL of diluent was added, sonicated dissolve
and make up to final volume with diluento the above standard stock solution, 1nds vpipetted into
a 10mL volumetric flask and the volume waade upto mark with diluent.

Preparation of sample solution: 20 Tablets (Votrient) were weighed accuratelyd the average weight
was calculated and tablets were crushed ire powder. An amount equivalent to 50mg Rdizopanib
hydrochloride was weighed and transferred i@@mL volumetric flask. 15mL of diluent wasdded and
sonicated for 30min with intermediate shakidplume was made up with diluent. The ab®adution was
filtered using HPLC filters. 1mL of the alwolution was pipette into 10mL volumetflask and made
up with diluent.

METHOD DEVELOPMENT

Inertsil C-18 column (250mm x 4.6mmu)5as stationary phase with a mobile phake.186 O-Phosphoric
acid and acetonitrile (55: 45%v/v) at a floate 1mL/min and a detection wavelength 6Brin afforded
the best separation of drug. The standaddtisn and sample solution prepared as abwsze injected
into the 1QL loop and the chromatograms were recordedstemnvn in the figure 2, 3 and 4 respetfive
The retention time of drug was found to Belmin. The % Assay of Pazopanib hydrochloridas
calculated.
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Figure 2: Standard Chromatogram
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Figure 3: Sample Chromatogram
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Figure 4: Blank U-Cﬁ.r‘omatogram
METHOD VALIDATION [7]
SPECIFICITY: (Placebo interference)
The study of placebo interference from exaips was conducted. Placebo interference wasked for two

strengths in duplicate, equivalent to abdut tveight of placebo as per the test methie results were
summarized in table 2 and chromatogram wesrded as shown in figure 6.

ACCURACY: (Recovery)

To determine the accuracy of the test metBathples were prepared by spiking Pazopanirobhloride
raw material with the equivalent amount décebo at 50%, 100% and 150% of the tamgmicentration.
Samples were prepared at each concentrateelsl in triplicate. The average % recovefy Pazopanib
hydrochloride was determined. The results wasenmarized in table 2.

PRECI SION:
Precision of the test method was determibgdinjecting six samples of standard Pazdpamydrochloride
solution. The %RSD was determined. The reswise summarized in table 2.

LINEARITY:
A series of Standard solutions were prepamad injected into the HPLC system. A graphs plotted to
“concentration” versus “peak area’ in linearisection. The results and graph were sunmedriin table 2
and figure 7.
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LIMIT OF DETECTION (LOD) AND LIMIT OF QUANTIFICATION (LOQ):

For determining LOD and LOQ, initially stamdadeviation and slope of calibration curwas calculated.
Then by using these values as per formukntained in ICH guideline these parameteerewevaluated.
The results were summarized in table 2.

RUGGEDNESS: (Analyst to analyst/ System to system variability)

Ruggedness of assay method was conducteBaaopanib hydrochloride tablets using two edéht systems
by different analysts and analyzed under laimiconditions as per the test method. Tlesults were
summarized in table 2.

ROBUSTNESS:

Standard solution was prepared as per tls¢ meethod, injected into HPLC system andymea using
varied mobile phase composition (+10% of aktorganic phase composition), flow rate (#0L2min of
actual flow rate) and column oven temperat#8°’C of actual column oven temperature). Thetesy
suitability parameters were evaluated as ther test method. The results were summarinethble 2.

FORCED DEGRADATION STUDIES:

Acid stress study:

To 1mL of Pazopanib hydrochloride stock solut 1mL of 2N hydrochloric acid was addadd refluxed
for 30mins at 6. The resultant solution was diluted to ai20Qg/mL solution and 1 solution was
injected into the chromatographic system d&hd chromatogram was recorded to assesssthigility of
sample as shown in figure 8a. The resuls wammarized in table 3.

Base stress study:

To 1mL of Pazopanib hydrochloride stock smiof 1mL of 2N sodium hydroxide was addedda
refluxed for 30mins at 6C. The resultant solution was diluted to @bt200ug/mL solution and
10puL was injected into the chromatographistay and the chromatogram was recorded tesssshe
stability of sample as shown in figure 8heTresult was summarized in table 3.

Peroxide stress study:

To 1mL of Pazopanib hydrochloride stock swat 1mL of 20% hydrogen peroxide »(}3) was added.
The solutions were kept for 30min at°60 For HPLC study, the resultant solution wdButed to
obtain 200pg/mL solution and 10pL was injddi®o the system and the chromatogram wasomded
to assess the stability of sample as showfigure 8c. The result was summarizedtable 3.

Dry heat exposure study:

The standard drug solution was placed in novat 105°C for 6h to study dry heat degtamh. For
HPLC study, the resultant solution was ditute®® 200ug/mL solution and 10uL was injectiedo the
system and the chromatogram was recordedadeess the stability of the sample as showfigure
8d. The result was summarized in table 3.

UV light exposure study:

The photochemical stability of the drug walso studied by exposing the drug solutionUV Light by
keeping the beaker in UV Chamber for 7days200 Watt hours/fmin photo stability chamber. For HPLC
study, the resultant solution was diluted obtain 200pug/mL solution and 10puL was injdctato the
system and the chromatogram was recorded sgesa the stability of sample as shownigoré 8e. The
result was summarized in table 3.

Water stress study:

Stress testing under neutral conditions wasdied by refluxing the drug in water formh at a
temperature of 60°C. For HPLC study, theultamt solution was diluted to 200pg/mL sadatiand 10pL
were injected into the system and the chtogram was recorded to assess the stabilitythe sample
as shown in figure 8fThe result was summarized in table 3.
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RESULTS

Selection of detection wavelength

From the UV spectrum, suitable wavelengthsmered for monitoring the drug was 269nm.
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Figure 5: UV Spectrum of Pazopanib hydrochloride

SYSTEM SUITABILITY:
Table 1: System suitability parameters

S.No. | System Suitability Parameter | Observed value | Acceptance criteria
1 % RSD 0.32 NMT 2.0
2 USP Tailing factor 1.47 NMT 2.0
3 USP Plate Coun 574¢ NLT 200C
0.00 - SN\

Figure 6: Placebo Chromatogram
Table 2: Results of Method Validation parameters
Parameter Result
Specificity Specific
Concentration rangeyg/mL 25-150
. . Regression equation, y=mx+c y=5507Bx
Linearity Slope, m 5507¢
Correlation coefficient, r 0.999
Accuracy Level |, 50% 99.94
(% recovery) | Levelll, 100% 99.53
n=3 Level Ill, 150% 99.99
Precision (% RSD), n=6 0.32
Ruggedness (% RSD), n=6 <2
Variatior in flow rate (+0.2mL/min’ <2
Robustness Variation in organic phase composition (+10%0) 2<
(% RSD) Variation in column temperature (+5%) <2
Limit of Detection (LOD), pg/mL 2.48
Limit of Quantification (LOQ), pg/mL 7.53
Forced degradation studies (net degradation) < 50%
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Figure 7: Linearity plot of Pazopanib hydrochloride
Table 3: Forced degradation studies
. . Peak purity | Peak purity
S.No. Stress condition % Assay | % areaof degradation peak Angle threshold
1 2N HCL for 30mins at 60°C 95.34 1.56 0.058 .26@8
2 2N NaOH for 30mins at 60°C 97.13 1.29 0.046 0.262
3 20% HO, for 30mins at 61T 93.94 2.41 0.054 0.262
4 10%C for 6hrs 98.64 - 0.053 0.269
5 UV light 200wts/hr or 7day: 99.0¢ - 0.06] 0.32¢
6 Watel for 6hrs at 60°C 99.1¢ - 0.05¢ 0.26¢
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Figure 8a: Acid stress study chromatogram

Figure 8b: Base stress chromatogram
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Figure 8c: Peroxide stress chromatogram
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Figure 8e. UV degradation chromatogram Figure 8f: Water Stress chromatogram

DISCUSSION

Initially, various mobile phase compositioneres tried to elute the drug. Mobile phas#ior and flow rate
were selected based on peak parameters {heigbacity, theoretical plates, tailing oymsnetry factor),
run time and resolution.

The solution of 10ppm of Pazopanib hydrodderin diluent (Acetonitrile: Water, 50:50)a# prepared and
the solution was scanned in the range d-Znm. At 269nm, the drug showed maximubsogance
and better detector response. After considetime entire system suitability parametersbiteophase 0.1%
O-Phosphoric acid buffer and acetonitrile (586¥/v) run in isocratic mode and flow rateOmL/min was

selected. The retention time of Pazopanibrdgfdoride was found to be 5.1min. The sgysteuitability

parameters are calculated.

The calibration was linear in concentratioange of 25-150 pg/ml, with correlation coeffici 0.999,
indicates that the concentration of Pazopdnjlirochloride obeys Beer's-Lambert’s law.

The method was found to be specific asethisr no interference of placebo peak at méention time of
Pazopanib hydrochloride peak. Accuracy was fiooed by recovery studies by proposed methdthe
percentage recovery of Pazopanib hydrochlofdes found to be 99.53% - 99.99%. Hence dieeeloped
method was found to be accurate. To evallRtecision study, %RSD was calculated. ThRS® value
was found to be 0.32. These results shovegtoducibility of the assay.

The limit of detection and the limit of qudication were found to be 2.48ug/mL andb3fig/mL. To
evaluate ruggedness study, %RSD was calcularedl found to be less than 2. This indikathat the
method is rugged. The values in the robsstrevaluation study, indicated that the methwas quite
robust.

The stability of an analytical method wastedmined by forced degradation studies. Thé¢ degradation
was found to be within the limits. Purithghe is found to be less than purity Thrégho

CONCLUSION

A simple, stability indicating method for thestimation of Pazopanib hydrochloride hasbéeveloped by
RP-HPLC. The developed method was validatedper ICH guidelines. The proposed methodwshgood
agreement with all validation parameters. Toptimized method is precise, accurate, sjpecifugged,
robust and stable. A linear relation is aobed between the concentration and the resilie developed
method can be used for the analysis ofimeutiuality control sample.
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