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INTRODUCTION

The aim of present research work method development and validation for
the estimation of Bortezomib in bulk and its pharmaceutical formulation by
using RP-HPLC. The chromatographic separation was achieved on
Phenomenex Luna Cig column (250x4.6mm 5um), flow rate was
maintained at 1.0 ml/min and the mobile phase consist of Acetonitrile:
0.1% formic acid (50: 50 v/v), detection wavelength was monitored at 280
nm. The retention time was found to be 5.3min. The developed method
was found to be linear in the concentration range of 20-120 ug/mL with a
correlation coefficient of 0.9994. The percentage mean recovery was found
to be 101.37%. The developed method was simple, precise, accurate and
robust, it was statistically validated according to ICH guidelines. Thus the
proposed method was successfully applied for the estimation of
Bortezomib in routine quality control analysis in bulk and its
pharmaceutical dosage forms.

Bortezomib is the first therapeutic
proteasome inhibitor to be tested in
humans. The boron atom  within
Bortezomib catalytically binds the active
site of the 26S proteasome with high
affinity and specificity, thereby resulting in
cell cycle arrest and apoptosis. In normal
cells, the proteasome is involved in
degradation of ubiquitylated proteins that
have been tagged for destruction because
they are damaged or unneeded by the cell.
However, in cancerous cells, proteasome
activity degrades pro-apoptotic proteins
such as p53 that would normally result in
programmed  cell death of the
dysfunctional cells. Proteasome inhibitors

such as Bortezomib interrupt this process,
resulting in destruction of cancerous cells.
Bortezomib is currently approved in the
United States for the treatment of relapsed
multiple myeloma and mantle cell
lymphoma [, Extensive survey of
literature review few methods have been
reported for the estimation of Bortezomib
by using RP-HPLC Dl So, need to
develop simple, precise, accurate and
robust HPLC method for the estimation of
Bortezomib in bulk and its pharmaceutical
formulation.

MATERIALS AND METHODS
Instrument used: The liquid
chromatographic  system consists of
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shimadzu LC Solutions- 20 AD UFLC
with UV-VIS detector, binary pump and
septum injector valve with 20 pl fixed
loop. The analytes were monitored at 280
nm. Chromatographic  analysis  was
performed on Phenomenex Luna Cis
column having 250 mmx 4.6 mm i.d. and
Sum particle size.

Materials used: API of Bortezomib gift
sample was procured from Dr. Reddy’s
labs, Hyderabad, India.  Marketed
formulation of Bortezomib was purchased
from local pharmacy. HPLC grade
methanol, water, acetonitrile and formic
acid were purchased from E. Merck (India)
Ltd., Mumbai, India.

Chromatographic  conditions:  The
Phenomnex Luna Cig column (250 x
4.6mm, 5um) equilibrated with mobile
phase acetonitrile and 0.1% formic acid in
the ratio of 50:50 (v/v) was used and the
flow rate was maintained at 1.0 mL/min.
Detection wavelength with UV detector at
280 nm, and the injection volume was 20
uL and run time was kept 10 min.

Preparation of mobile phase: Preparation
of mobile phase by using  Acetonitrile:
0.1% formic acid in the ratio of 50: 50
v/v. The mobile phase was filtered through
0.45 um membrane filter paper. After
filtration it was sonicated with ultra
sonicator for 10 minutes.

Preparation of stock solution of
Bortezomib: API of Bortezomib (10mg)
accurately weighed and transferred to 10
ml volumetric flask, dissolved in mobile
phase. The solution contains 1000ug/ml of
Bortezomib .The solution was filtered
through 0.45 um membrane filter paper
and firs few drops of filtrate were
discarded. Further respected dilutions were
prepared by stock solution.

Preparation of sample solution: Take 25
mg equivalent tablet powder of
Bortezomib was transferred into 25 mi
volumetric flask. It was dissolved in 10 ml

of mobile phase, finally it make up with
up to the mark. Sonicate it for 10 minutes.
Filter the solution through Whatmann filter
paper no. 41. This solution was used as
sample solution.20 pL of the blank,
standard and sample was injected in to the
chromatographic system and areas for the
Bortezomib  peaks were used for
calculating the % assay by using the
formulae.

System suitability: According to USP,
system suitability test are integral part of
liquid chromatographic methods. They are
used to verify that the resolution and
reproducibility of the chromatographic
system are adequate for the analysis to be
done. Tailing factor for the peaks due to
Bortezomib in standard solution should not
be more than 1.5.Theoritical plates for the
Bortezomib peaks in standard solution
should not be less than 1.5.

Method Validation: The developed
analytical method was validated as per
ICH guidelines Q2(R1) for the parameters
like specificity, linearity, accuracy,
precision and robustness 12231,

Specificity: In the case of assay,
demonstration of assay specificity is
required to show that the procedure is
unaffected by the impurities or exipients.
Specificity of an analytical method
indicates that the analytical method is its
able to measure accurately and specifically
the analyte of interest without any
interference from blank.

Linearity: APl of Bortezomib (10mg)
accurately weighed and transferred to 10
ml volumetric flask, dissolved in sufficient
quantity of methanol and then diluted to
the mark with mobile phase. From the
above stock solution pipetppte out 0.2ml,
0.4ml,0.6ml,0.8ml, 0.10ml and 0.12 ml of
Bortezomib solution was with drawn into
the 10 ml volumetric flasks individually
and make up with mobile phase up to the
mark. Then linearity concentration was
obtained from 20-120ug/ml.  Each level
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was injected in to the chromatographic
system and peak area was measured. Plot a
graph of peak area versus concentration
(on x —axis concentration and on y axis
peak area) and the correlation was
calculated.

Accuracy: The accuracy of the test
method is demonstrated by % of recovery.
The standard solutions of accuracy 50%,
100% and 150% were injected in to
chromatographic system. Calculate the
amount found and amount added for
Bortezomib and calculate the individual %
recovery and mean % recovery values. %
Recovery at each spike level shall be not
less than 98.0 and not more than 102.0.
Precision: The standard solution was
injected into the intraday and interday for
five times. Then measured the area for all
five injections in HPLC. The % RSD for
the area of five replicate injections was
found to be within the specified limits. The
% RSD for the area of five standard
injections results should not be more than
2.

Detection and quantification limits:
Sensitivity of the proposed method was
estimated in terms of Limit of Detection
(LOD) and Limit of Quantitation (LOQ).
LOD = 3.3 x ASD/S and LOQ = 10 x
ASD/S, where ASD is the average
standard deviation and S is the slope of the
line.

Robustness: As Part of the robustness,
deliberate change in the flow rate, mobile
phase composition was made to evaluate
the impact on the method. The flow rate
was varied at + 10%. Standard solution 40
pg/ml of Bortezomib was prepared and
analysed using the varied flow rates along
with method flow rate. The Temperature
was varied (x 5°C) Standard solution 40
pg/ml of Bortezomib was prepared and
analysed using the varied flow rates along
with method flow rate.

RESULTS AND DISCUSSION

Specificity: There is no interference of
mobile phase, and placebo with the analyte

peak and also the peak purity of analyte
peak which indicate that the method is
specific for the analysis of analytes in their
dosage form. The data was shown in table
1 and fig 2.

Tablel: Specificity Data

S.No Peak Name Observation
1 Blank Nil
2 Placebo Nil
3 Standard Ri: 5.3 A max:
min 280 nm
@) OH
N N B
B N " TOH
H :
~ @) =
" T

Figl: Chemical Structure of Bortezomib

nv
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Fig 2: Bortezomib standard
chromatogram

System suitability:

System suitability test was an
integral part of method development and
has been wused to ensure adequate
performance of the chromatographic
system. The results were shown in table 2.
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Table 2: Results of System Suitability

Parameter Result Acceptance
Limit

Retention time | 5.3 min | More than 2

(RY*

Resolution NA --

factor*

Number of 3652 More than

theoretical 2000

plates (N)*

Tailing factor | 1.32 Less than 2

M=

* Number of injections: 6 replicates

Linearity: Based on precision, linearity
and accuracy data it can be concluded that
the assay method is precise, linear and
accurate in the range of 20-120 pg/ml of
Bortezomib respectively. The correlation
coefficient was found to be 0.999. The
results were showed on table 3 and fig 3.

Calibration curve of Bortezomib
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< 200000
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Fig 3: Calibration curve of Bortezomib

Table3: Linearity Results

Table 4: Intraday and Inter day

precision

Intraday Inter day
S.No. | precision precision

Area Area
1 244125 242145
2 242451 241245
3 244512 248596
4 242010 245487
5 241201 242403
6 254125 251593
Mean 244737.3 245244.8
StdDev | 4353.645 3769.877
%RSD | 1.778905 1.537189

Accuracy: Accuracy of the method was
determined by Recovery studies. To the
formulation (pre analyzed sample), the
reference standards of the drugs were
added at the level of 50%, 100%, 150%.
The data was shown in table 5.

Table5: Results of accuracy

S. Concentration Peak
No | (ug/mL) Area

1 20 68451
2 40 121021
3 60 184241
4 80 241520
5 100 304512
6 120 365412

Precision: The precision study was
evaluated on the basis of % RSD value.
The %RSD was found to be less than 2%.
Results of precision study are shown in
Table 4.

Amo | Amo
Spiked Pea unt | unt %
Concent K adde | Foun | Reco | Mean
ration area d d very | Reco
(ng/mL) (ng/ | (ng/ very
mL) | mL)

121 40.2 | 100.5

021 496 | 989

120 | 40.0 | 39.9 |99.78 | 101.5
50%

041 |1 2367 | 423 | 4

125 41.7 | 104.2

412 0998 | 489

241 80.3 | 100.3

520 256 | 819

248 | 80.0 |82.7 |103.3 | 101.3
100% 745 | 2 2852 | 848 |7

241 80.3 | 100.3

452 0298 | 536

365 121. | 101.2

412 5301 | 666

364 121. | 100.9
150% 120 éio 1004 | 036 é00.6

359 119. | 99.73

874 6882 | 186
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Detection and quantification limits:
LOD & LOQ results were shown in table
6.

Table6: LOD & LOQ Results

Standard
SéN Parameter Slope | Deviatio Value()uQmL
n
Limit of
! Detection | 2.402
Limit of 3 4353
2 | Quantificatio 7081
n

Robustness: Robustness was performed
by changing of  chromatographic
conditions like change in flow rate (£1%)
and temperature (x 5°C). The results were
explained in table 7 and 8.

Table7: Change of Flow rate (£ 0.1mL)

Chromatog

S. . 0.9mL/ ImL/ | 1.2mL/
raphic ; . :
No . min min min
condition
2478 | 24178
1 249875 51 5
2469 | 24951
2 Flow Rate 241578 87 4
2387 | 23789
3 239874 45 1
4 Mean 243775, | 2445 | 24306
6667 27.7 2.3
4368.62 | 4104. | 4830.6
5 | Stddev 3302 | 148 |64
1.79206 | 1.678 | 1.9874
6 |%RSD 7011|398 |18

Table 8: Change in Temperature (£ 5°C)

Chromatogr
' aphic 30°C 35°C 40°C
No "
condition
231457 23415 | 24159
4 8
23145 | 24658
Temperature 241547 1 7
239874 2234154 33985
23571 | 24267
Mean 237626 77 9
4415.288 | 4267.7 | 2853.8
Stddev 062 97 25
1.858082 | 1.8105 | 1.1759
0,
% RSD 896 55 67

CONCLUSION

A new method was established for
estimation of Bortezomib by RP-HPLC
method. The chromatographic conditions
were successfully developed for the
separation of Bortezomib by using
Phenomenex Luna Cig column 250x
4.6mm 5um, flow rate was 1.0 ml/min,
mobile phase ratio was Acetonitrile : 0.1%
formic acid (50: 50 v/v),detection
wavelength was 280 nm. The retention
time was found to be 5.3 mins. The %
purity of Bortezomib was found to be
100.443%  respectively. The system
suitability parameters for Bortezomib such
as theoretical plates and tailing factor were
found to be more than 2000 and less than 2
respectively, the resolution was found to
be less than 2. The analytical method was
validated according to ICH guidelines
(ICH, Q2 (Ri1). The linearity study for
Bortezomib was found in concentration
range of 20ug-120ug/ml and correlation
coefficient (r?) was found to be 0.9994, %
recovery was found to be 101.37%, %
RSD for repeatability was 1.778, % RSD
for intermediate precision was 1.537
respectively. The precision study was
precise, robust, and repeatable. LOD value
was 2.6402, and LOQ value was 7.281
respectively. Hence the suggested RP-
HPLC method can be used for routine
analysis of Bortezomib in APl and
pharmaceutical dosage form.
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