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ABSTRACT

A simple, accurate, precise and sensitive UV sppbimtometric method was developed for the detertinimaf
Nilotinib hydrochloride in bulk and pharmaceutiadsage form. The solvent used is Methanol:Watdr) @nd the
wavelength corresponding to the maximum absorbahtiee drug was found at 263 nm. Beers law wasrgbddn
the concentration range of 7- A@/mL with correlation coefficent Rz = 0.9984. Tlieehr regression equation
obtained by least square regression method were(Q¢1894x - 0.3008, where y is the absorbance aixltke
concentration of the pure drug solution. The methed validated for several parameters like accurgmgcision
as per ICH guidelines. The values of the relatiemdard deviation and % recovery were found to dtestactory,
indicating that the proposed method is precise andurate and hence can be used for the routineyaiglof
Nilotinib hydrochloride in bulk and pharmaceutidakrmulation.
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INTRODUCTION

Nilotinib hydrochloride,4-methyN-[3-(4-methyl-1H-imidazol-1-yl)-5-(trifluoromethyphenyl]-3-[ (4-pyridin-3-
ylpyrimidin-2-yl)amino]benzamidesalt) in the fornfithe hydrochloride monohydrate salt with trade rahasigna,
is a tyrosine kinase inhibitor approved for theatneent of chronic myelogenous leukemia[1][2]. lused to treat
chronic myeloid leukaemia (CML) in people who haested positive for Philadelphia chromosome.ltlighly
yellow to slightly greenish yellow powder, slightbpluble in methanol and in dimethyl sulphoxide[3}lolecular
weight of Nilotinib Hydrochloride is 565.98[4] witampirical formula C28H22F3N70.HCI. It was desigrthas an
orphan drug by FDA for use in the treatment of CMIEurope,United States of America and Switzerlgjd

It is a tyrosine kinase inhibitor approved for ttheatment of chronic myelogenous leukemia.lt isdute treat
chronic myeloid leukaemia (CML) in people who haested positive for Philadelphia Chromosome. PkRilatiia
Chromosome is a genetic abnormality which is comgérund in people who have CML.Chronic myelogenous
(or myeloid) leukemia (CML), also known as chrogianulocytic leukemia (CGL), is a cancer of the tetilood
cells[6]. FDA has approved a Risk Evaluation and Mitigatiora®®gy (REMS) for nilotinib[7].

The literature survey reveals that there are narlgthods were reported in major pharmacopoeiadJi&e, EP, JP

and BP.There was one HPTLC, few RP-HPLC [8-13] and stability indicating UPLC method for determioat
of related compounds of Nilotinib Hydrochloride[IPhe purpose of the present research work is teldpva UV
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spectrophotometric method for the determinatioiNibdtinib Hydrochloride in bulk and its marketedrifioulations
followed by analytical method validation as per IBddommended conditions.
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Figure.1 Structure of Nilotinib hydrochloride
EXPERIMENTAL SECTION

I nstrumentation and software: Thermo Fischer Scientific UV/Visible double beapestrophotometer UV10 with
a spectral bandwidth of 2nm and wavelength accuddcy 0.2 nm was used for the study and 1.0 cm heatc
quartz cells were used for analytical method dgwalent and validation. VISIONIite version 5.0 ingdl on
windows 7 operating system was used for data aitignisMicropipette of Variable volume 10-10QQ (Thermo
Scientific) and analytical balance (Mettler Toled@re used.

Reagents. Double distilled grade water was used for thedgtand all the reagents used in this study are of
analytical grade.

Development and optimization of the spectrophotometric method:

Selection of solvent: Preliminary trails were made with the individualhv@mts and mixtures of double distilled
grade water,AR grade methanol, AR grade acetoniftegrade ethanol. However, adequate solubility and
maximum sensitivity were observed when the solierit:1 methanol and water. Hence the method isTipsid
using 1:1 methanol and water to produce reprodecbbay sensitivities and spectral charaterstics.

Preparation of standard stock solution: 50 mg of Nilotinib Hydrochloride standard was aetaly weighed and
transferred to a 50 ml volumetric flask and theumaé completed with equal proportions of methanotl water.
The concentration of stock solution was 1mg/mL.

Preparation of sample solution: The contents of 20 capsules (Tasigna® 150mgaNisvPharma) were mixed
and then powdered. The powdered contents equiMal@®0 mg of nilotinib in to a 100ml volumietr flask was
taken. Initially 25 ml of solvent 1:1 methanol andter (25 ml) was added and the mixture wasaedtl to stand
for 1 hr with intermittent sonication to ensure qaete solubility of the drug, and then filtereddbgh a 0.45m
membrane filter, followed by addingl:1 methanol avater to obtain a stock solution of 2000ug/ml.riEfar for
5ml of this solution to a 50 ml of volumetric flaskd made upto sufficient volume with mobile phasgive an
concentration of 200pg/ml. The amount of nilotimilas computed by using the calibration curve equnatithe
solution was suitably diluted so as to obtain aceoiration in the linearity range and absorbance meaasured
against blank at 263 nm. Result of analysis is shimiable 9.

Selection of detection wavelength for maximum absor bance (Amax):

From the stock solution, 10ml was transferred totO&ml volumetric flask and made up the volume velleady
selected solvent to give a 1@PmL solution.From the above stock solution, pipettut 0.8 ml in to 10ml
volumetric flask and finally made up the volumewit1 methanol and water solvent, to produce aemtnation of
8ug/mL. The sample was then scanned in UV spectropheter from a range of 200-320 nm against abowé sai
solvent as blank and the wavelength correspondimgaximum absorbance in was found at 263 nm (figre

1088



G. Chaitanyaand A. K. M. Pawar J. Chem. Pharm. Res,, 2015, 7(12):1087-1093

0.9

0.8

07

0.8

0.5

04t

0.3

0.2

01

0.0
200 210 220 230 240 250 260 270 280 290 300 310

nm

Figure.2 UV Spectrum of Nilotinib in solvent 1:1 methanol and water

Preparation of standard calibration curve

For the preparation of standard calibration cu@)centration of 7-121g/mL were prepared by pipetting out
0.7,0.8,0.9,1.0,1.1, 1.2 ml from the 1@dmL solution in to a 10ml volumetric flask and neadp the volume with
above said solvent. The absorbance of each soluti@nmeasured at 263 nm against solvent as bGadloration
curve of the drug was then plotted by taking theoabance obtained on y-axis and the concentrafitimecsolution
on x-axis (Figure3).

calibration curve of nilotinib
1.2
1 y = 0.1094x - 0.3008
R2=0.9984
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Figure.3 Calibration curve of Nilotinib
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Figure.4 Overlay spectra of linearity for Nilotinib

Validation:
The method was validated for several parameteeslililearity, accuracy, precision, Ruggedness, Robss, Limit
of detection(LOD), Limit of quantification(LOQ) aording to ICH guidelines.

Linearity

The linearity of the analytical method was its fbtb elicit test results which are directly proponal to analyte
concentration in samples within a given range. 3taldish the linearity of the proposed method,assialiquots of
the standard solution of the drug were prepareth fstock solution and analysed in triplicate. Thagdshowed
linearity in the range of 7-1&/mL with correlation coefficient 0.9984 shown Tiable 1.

Table.1 Linearity tableof Nilotinib

Concentartiong/mL) | Absorbance (AU)|
7 0.46:
8 0.567
9 0.688
10 0.804
11 0.908
12 1.001

Precision

Precision studies were carried out to check theodemibility of the method. Repeatability was detered by
preparing six replicates of same concentrationhef sample and measuring absorbance. Intraday jorectidy
was carried out by analyzing the prepared drugtieols at three different times in a day. The samegdure was
followed for three different days to determine iy precision. The results were reported as %R®#©.precision
result showed a good reproducibility (Tableadth %RSD less than 2. The results of intraday iatelday precision
studies are shown in (Table 3 andTable 4).

Table.2 Repeatibility studies of Nilotinib

Concentartionyg/mL) | Absorbance| Statistical Analysis
7 0.464
; 8323 Mean: 0.463
7 0.463 SD: 0.00089
. o .
7 0.461 %RSD: 0.19
7 0.46:
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Table.3 Intraday precision

Concentartiong/mL) | Absorbance 1] Absorbance 2| Absorbance 3| Average %RS
7 0.464 0.465 0.463
7 0.462 0.464 0.462
7 0.463 0.464 0.462
7 0.46: 0.46¢ 0.4€2
7 0.464 0.463 0.463 0.16
7 0.462 0.465 0.462
Mean 0.463 0.464 0.462
SD 0.0008 0.0008 0.0004
%RSD 0.19 0.18 0.11
Table4 Interday precision
Concentartiony(g/mL) RSD Average %RSD
Dayl | Day2| Day3
7 0.25 | 0.39| 047 0.37

Accuracy

Accuracy of the proposed method was determinedyusicovery studies. The recovery studies wereerhout by
standard addition method adding different amou®8%4,100%,120%) of the pure drug to the pre-analysed
formulation. The solutions were prepared in trigless and the % recovery was calculated. The restdtshown in
Table 5.

Table5 Accuracy studies of Nilotinib

Ruggedness
Ruggedness was determined by carrying out anabysisvo different analysts and the respective almurb was

Level of addition (%) % Recovery Statistical Anadys
Mean SD %RSD
80 99.80
80 99.67 99.68 0.105 0.11
8C 99.5¢
10C 100.0:
100 99.82 99.97 0.132 0.13
100 100.07
120 100.89
120 100.47 100.51 0.356 0.36
12 100.1¢
Overall Mean Recovery,SD and %R 99.72  0.940 0.94

noted and the results were indicated as % RSD Table

Table.6 Ruggudness studies of Nilotinib

Analyst 1
Concentrationyg/mL) | Absorbance| Statsitical Analysis
10 0.804
10 0.801 Mean: 0.804
10 0.799
10 0.809 SD: 0.003
: %RSD: 0.46
10 0.804
10 0.807
Analyst 2
10 0.807
10 0.809 Mean: 0.804
10 0.801 ;
I o b
10 0.80¢ atthe
10 0.804
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Robustness

Analysis was carried out using medium concentral@nhug/mL standard at two different wavelengths, room
temperature to determine the robustness of theadetind the respective absorbance was measured.e$uks
were indicated as %RSD irable7

Table.7 Robustness studies of Nilotinib

Absorbanc

S.No 262 nn | 263 nn | 264 nw
1 0.803 0.804 0.801
2 0.804 0.804 0.804
3 0.802 0.805 0.803
4
5
6

0.803 0.804 0.804
0.801 0.805 0.803
0.80¢ 0.80¢ 0.80¢

Mean 0.802 0.804 0.803

Total

sD 0.001
Total
%RSD 0.12

LOQ and LOD

Limit of detection (LOD) is the lowest amount ofadyte in the sample that can be detected. Limguantification
(LOQ) is the lowest amount of analyte in the santht can be quantitatively determined by suitgdokision and
accuracy. LOQ and LOD were determined by the falhgwequation LOD=3.3/s, LOQ =10c/s Whereo is

standard deviation of y intercept of calibratiomwiand s is slope of regression equation. The B LOQ
values were found to be 0.28/mL and 0.85ug/mL respectively.

Quantification study in dosage form

Contents from twenty capsules were taken, accyrateighed and powdered. Tablet powder equivale0® mg
of nilotinib in to a 100ml volumetric flasKnitially 25 ml of solvent 1:1 methanol and wateas added and the
mixture was allowed to stand for 1 hr with intertitt sonication to ensure complete solubility & tliug, and then
filtered through a 0.45m membrane filter, followeg addingl:1 methanol and water to obtain a stadktion of
2000pg/ml. Transfer for 5ml of this solution to @ &l of volumetric flask and made upto sufficiemiume with
solvent to give 200ug/ml solution and measure tigsorbance against blank at 263 nm. The salwias
suitably diluted so as to obtain a concentratiothalinearity range of the method and result @flgsis is shown in
Table 9

Table 9. Determinations of Active Ingredientsin Capsules

Sample (n=3) Label claim | Amount Found mab. | % Label Claim*
Nilotinib Hydrochloride Capsule 150 mg 148.81+0.126 99.20

RESULTSAND DISCUSSION

The proposed method is simple, accurate, econongndl convinient method for the analysis of Nildiini
hydrochloride using UV spectrophotometry. The wawagth corresponding to maximum absorbance in 1:1
methanol and water was found at 263nm. Beers law ateeyed in the concentration range of 7pfPmL with
correlation coefficient 0.9984. Acurracy of the thmd was determined by the standard addition tectenfollowed
by recovery studies, a good percent recovery of(H38 of the drug obtained indicate that the metisaaccurate.
The method was found to be precise as %RSD vahremterday and intraday was found to be less thahhe
method was also found to be rugged and robustea8atfRSD values were found to be less than 2. Thi¢ tif
detection and limit of quantification of the propdsmethod was found to be 0.28 and Qu8AnL indicating that
the method developed is sensitive. The resultsse&ya obtained were found to be in good agreemetht thvée
labeled claim, indicating the absence of interfeeenf the excipients. Whole Validation summary abulated
below in Table 10.
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Table.10 Validation summary of the UV spectrophotometric method

S.No Parameter Result
1. Absorption Maxima (nm) 263
2. Linearity Range (1g/mL) 7-12
3. Standard Regression Equatibn  y = 0.1094x - @300
4. Correlation Coefficient (?) 0.998¢
5. Slope 0.1094
6. Intercept 0.3008
5. Accuracy(% Recovery +SD) 100.05+0.421
6. LOD (pg/mL) 0.28
7. LOQ (ug/mL) 0.85
CONCLUSION

The developed method can be concluded to be sirapteirate, reliable and economical. The proposetiodds
specific without and interference of excepients drahce can be used for the routine analysis oftiNilo
Hydrochloride in bulk and in pharmaceutical forntida.
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