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ABSTRACT

A novel, simple, precise and stability indicatimyerse phase high performance liquid chromatograpbthod was
developed and validated for the quantitative analyd Vemurafenib in bulk drug and dosage form gsi8
column(150x 4.6, 3.5 um) with mobile phase comgjstf buffer-acetonitrile (50:50 v/v) with a flovate of
1.0ml/min (UV at 254nm). Linearity was observedrahe concentration range of 20-200 pug/ml with ©.9999.
The percentage relative standard deviation in aacyrand precision studies was found to be less @fan
Vemurafenib was subjected to stress conditionsudiiy acidic, alkaline, oxidation, photolysis andetmal

degradation. Vemurafenib is more sensitive towadic and alkaline degradation. The method wasdeaéd as
per ICH guidelines.
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INTRODUCTION

Vemurafenib is a B-Raf enzyme inhibitor developgdRtexxikon and Genentech for the treatment of ttge
melanoma. The name vemurafenib comes from V600Btedit BRAF inhibition[14]. Vemurafenib is availatde
tablets at the dose of 240 mg in the market urftebtand name of Zelboraf. Vemurafenib is cheryigalopane-
1-sulfonic acid {3-[5-(4-chlorophenyl)-1H-pyrrolof2-b]pyridine-3-carbonyl]-2,4difluoro-phenyl}-amidewith
empirical formula is gH;sCLF,N3O; Sand molecular weight 489.9[15].

Various methods in the literatures involve deteation of Vemurafenib in human plasma by HPLC [1-2],
LCMS/MS [3], pharmacokinetics, pharmacodynamics [4-10]. Howemer method is available for stability
indicating HPLC method of Vemurafenib in bulk dragd pharmaceutical dosage form. In the present weark

have developed a new, simple precise and stabiliigating method for determination of Vemurafemitbulk drug
and pharmaceutical dosage form.
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Figure 1: Structure of Vemurafenib

MATERIALS AND METHODS

Chemicals & Reagents

Vemurafenib is available as tablets with brand n&dB& BORAF was purchased from local market, contair
vemurafenib 240mgHPLC grade acetonitrile, AR gracortho phosphoric acid we purchased from Merck,
Mumbad. High pure water was prepared by using Millipbti#li -Q plus purification syster

Chromatographic Conditions

A Alliance e2695 separation module (Waters capon, Milford, MA) equipped with 2998 PDA detectaith

empower 2 software used fonalysis. Buffer consisted of 1% orthophosporic acid in water (1ml of phosphi
acid in 1000 ml of water). AXorbax eclipsed XDB 8 (4.6x150) mm,3.5 puneolumn andisocratic mixture of
solution A (Buffer) solution B (Acetonitrile) useds stationary and obile phase respectively. Thisocratic
program was fixed as A: B50Q:5(v/v). Water and acetonitrile (20:80 v/v) usead diluent The column oven
maintained at 30°c with 1.0nflow rate. An injection volume Opl was used. The elution compounds w
monitored at 254 nm.

Preparation of Stock and standard solution

Accurately 50mg of Vemurafenistandard dissolvein 50ml diluent toget a concentration of 1000pg/ml. Furt
10ml of stock solution was taken in 100ml flask atildited up to the mark wh diluent to get concentration
100pg/ml.

Preparation of sample (Tablets)

20 tablets of Vemurafenitvere powdered and an amount of powder equivaleBOtog of drug waweighed and
transferred to the®@nl flask added 10ml diluent and placed in ultrasonicator for 10minites made up to
volume with diluent, and filtered through a 0.45pyhon syrirge filter. 10ml of this solution was taken into 100
flask and diluted volume with diluent to get contcation 100ug/n.

Forced Degradation studies

The study was intended to ensure the effectiveratipa of vemurafenib and its degradation peaksbafk drug
and formulation dosage form at the retention tirh@emurafenib. Forced degradation studies wereopaidd to
evaluate the stabilityndicating properties of the metl [11]

Acid Degradation studies

Acid decomposition was carried out in 0.1N HCL ahcentration of 1000ug/ml Vemurafenib and afteluseftion
for 24hrs at 8%, the stressed sample was cooled, neutralizedliuted asper requirement with diluents filter
and injected. The resulting chromatogram is shawfigi3(g). The results are tabulated in tab

Alkali Degradation studies

Base decomposition was carried out in 0.1IN NaOHcatcentration of 1000ug/mVemurafenib and after
refluxation for 24hrs at 80, the stressed sample was cooled, neutralizedddagtd as per requirement wi
diluents filtered and injected. The resulting chewagram is shown in fig.3(i). The results are tabad in table !

Oxidation

Oxidation was conducted by using 5%H202 solutioroatn temperature. After 24hrs, 10ml of solutiorsviaker
in 100ml flask and diluted up to the mark with @i to get concentration of 100ug/ml filtered angdted. The
resulting chromatograns ishown in fig.3(k). The results are tabulatedalvid 5
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Temperature Stress studies

1g of Vemurafenib sample was taken into a petridisth kept in oven at 80°c for 7 days. 50mg of samnas taken
into 50 ml flask diluted volume with diluent, fugh10ml to 100ml made up with diluent. The resalts tabulated
in table 5.

Photo stability

1g of Vemurafenib was taken in to a petridish aaptkn photo stability chamber 200 W.hf/in UV Fluorescent
light and 1.2M LUX Fluorescent light. 50mg of sammlas taken in 50ml flask, dissolved in diluenttfar 10ml in
100ml flask diluted volume with diluent. The resutre tabulated in table 5

RESULTS AND DISCUSSION

HPLC Method Development and Optimization

The analytical method conditions were selected aftsting the different parameters such as columavelength,
agueous and organic phase, buffer concentratiofjlenphase ratio, diluent, concentration of analytew and
other parameters. Zorbax eclipsed XDB C8 (4.6xXB0), 3.5 um column was used because of its higHutasio
capacity and low degree of tailing. For mobile ghaslection, the preliminary trials using differentmpositions of
mobile phases containing water and acetonitrileegaaor peak shape. For improving peak shape insteacdter
ortho phosphoric acid and acetonitrile (50:50) atilis, better peak shape was obtained. Water and
acetonitrile(20:80 v/v) used as diluents becausmifafenib freely soluble. The detection wavelengds chosen

as 254nm for Vemu rafenib because they have balisorption and sensitivity at this wavelength @g-Hence
selected method was best among the all trails byyraapects[13].
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Fig-2 wavelength spectrum of Vemurafenib

Method Validation
The method was validated for the following parametqrsctficity, linearity, accuracy, limit of detectioftOD),
limit of quantitation (LOQ), precision and robusssd12].

Specificity

A study to establish the interference, blank détactvas conducted. Diluent was injected as pertelse method.
Solution of standard and sample were prepared msepemethod and injected into the chromatograghkgtem.
The chromatograms of blank, standard and sample sfeown in the fig a, b, c.

Precision

Precision study was established by evaluating neefitecision and intermediate precision study. Méthecision

of the analytical method was determined by anatyzix sets of sample preparation. Intermediateigicec of the
analytical method was determined by performing metprecision on another day and another analystrusame
experiment condition. The % RSD was calculated. ##RSD range was obtained as 0.20 and 0.32 for metho
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precision and intermediate precision respectivEbb(e 4) which is less than 2% indicating thatitiethod is more
precise.

Accuracy

The accuracy of the method was assessed by detgionirof recovery for three concentrations (coroesting to

50,100 and 150% of test solution concentrationkecdoyg the range of the method. For each conceotratiree sets
were prepared and injected. The drug concentratbemurafenib were calculated, the percentagevery was

found to be 99.35-99.92% with %RSD 0.03 - 0.16(%).thdicating that the method is more accuratel¢tap

Linearity

The linearity plot was prepared with six concenmndratievels (20, 40, 80,100,120 and 150 pg/ml of \eafenib).
These concentration levels were respectively cpoeding to 20, 40, 80,100,120 and 200 % of testtiwl
concentration. The results obtained are shown lifetd. The peak areas were plotted against thesponding
concentrations to obtain the calibration curveuifeg4).

Robustness

Robustness of method was checked by making slighivetate changes in chromatographic conditions fikw
rate (x0.1 ml/min) mobile phase composition anduow temperature (+5°c). The results are tabulatethble
3.Under all the deliberately varied chromatograptoaditions, the reproducibility of results was ebh®d to be
reasonably good. Hence the proposed method hasrgbadtness for the assay of vemurafenib in butk dosage
forms.

LOD and LOQ

The LOD and LOQ were determined at a signal toenaggdio of 3:1 and 10:1 respectively by injectingegies of
test solutions of known concentrations within theedrity range. Precision study was also carriedabihe LOQ
level by injecting six pharmaceutical preparatioite LOD and LOQ were to be 0.16ug/ml and 0.55pg/mi
respectively. The %RSD value was noticed to betless 1.0% at LOQ concentration level.

Solution stability and Mobile phase stability

Solution stability checked for stability of standaand sample solutions. Solution stability checaeéach interval
initial 2,4,6,8,12,16,20 and 24 hours. For standsollition stability and sample solution stabilitya8say value
calculated at each interval. %RSD (NMT 2.0%) betwagitial assay value and assay value obtained at
predetermined time interval calculated.

Forced Degradation Studies

Stress studies on vemurafenib were carried outrusxidation, thermal stress, photolysis, acid alkdlehydrolysis
conditions. Significant degradation was observeddid (fig 3g) and base (fig 3i) of vemurafenibhefe was no
significant degradation of vemurafenib upon expesiar dry heat at 80°c for 7days and photolysis| iot@urity
increased to 0.15% and 1.22%. In peroxide oxidaffign3k) no significant change was observed, whidficated
that the drug was stable against these stress tmmli The developed method revealed that there meas
interference from the impurities, degradation piduand excipients to determine the assay of dubgtance in
pure and pharmaceutical formulation.

@
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o

Fig-3 Typical chromatograms of (a) Blank (b) Standed (c) Sample (d) precision injections (e) Lineary injections (f) Accuracy
injections (g) Acid sample (h) Purity plot of Acid(i) Base sample (j) Purity plot of Base(k) Peroxidesample(l) Purity plot of Peroxide

Fig-4 Linearity of Vemurafenib
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Table-1 Results for linearity of Vemurafenib

Linearity level %Level Area
1 20 804710

2 40 1729981

3 80 3489743

4 100 4374679

5 120 5248614

6 200 8749321
Correlationcc-efficient 0.99997:

intercept -45556.5

slope 44054.26

Table-2 Recoveries study for Vemurafenib

Accuracy (Recovery) study
Accuracy Level | Set No| Amount Added| Amount Found| Reovery (%) | Average recovery| Std Dev, %
(pug/ml) (ug/mi) RSD
1 50.24 49.89 99.3
50% 2 50.14 49.9 99.52 99.35 0.16) 0.6
3 50.26 49.87 99.22
1 100.35 100.29 99.94
100% 2 100.1 100.09 99.99 99.88 0.16 016
3 100.18 99.88 99.7
1 150.18 150.04 99.9
150% 2 150.05 149.99 99.96 99.92 0.03 0J03
3 150.24 150.23 99.99

Table -3 Robustness results for Vemurafenib

Robust conditiond variatio Retention time(mijn)  UBHing | USP Plate counf
0.9ml 10.6¢ 1.1:2 1215¢
Flow 1.0m| 9.74 1.11 1245
1.1ml 8.8 1.06 12675
25°c 10.25 1.12 12235
Temperatur 3C°c 9.7¢4 1.11 1245
35°c 9.02 1.08 12865
55 8.25 1.06 12875
%Acetonitrile 50 9.74 1.11 1245
45 10.¢ 1.1 12087

Table-4 Precision results for Vemurafenib

Study Setno| Assay (%) Mean assay(po) StfleRSD%
1 99.9
2 99.75
Method precision 3 100.2
100.14 99.93 0.21 0.2
99.69
99.89
99.58
100.:
99.7
99.36 99.76 0.32 0.32
99.65
100.0¢

Intermediate precisic

[ [&;1 EN (e8] [\ S] I Fep] 631 BN

Table-5 forced degradation results for Vemurafenib

Stress condition Drug reced(%) Drug decomposed ($6)
Standard drug 100

Acid degradation 10.24 8¢

Alkali degradation 8.90 B2
Oxidation degradation 100 0.00
Thermal degradation 99.85 C

Photolytic degradation 98.78 1.22
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CONCLUSION

A new reverse phase HPLC method for the quantéativalysis of Vemurafenib in bulk and pharmacelticaage
forms is established. This method is a new, simplegise, linear, accurate and specific. This netbdree from
interference of the other active ingredients anditags used in the formulation. Degradation impas did not
interfere with the retention time of Vemurafenibdanethod is thus stability indicating.
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