B. Sowmya et al International Journal of Pharmaceutical Research and Novel Sciences

ISSN: 2395-0536

INTERNATIONAL JOURNAL OF
PHARMACEUTICAL IJPHNS
RESEARCH AND NOVEL SCIENCES

Q®
{ U//*
N
s

=
e

NS

ANALYTICAL METHOD DEVELOPMENT AND VALIDATION OF BICALUTAMIDE IN
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ABSTRACT

The estimation of Bicalutamide in tablets was done by Reverse Phase HPLC. The mobile phase used consists of
Buffer containing sodium dihydrogen phosphate and mobile phase ratio of Sodium dihydrogen phosphate (pH
3.5) : Acetonitrile(50:50 v/v). A C18 column containing Octadecyl silane (ODS) chemically bonded to porous
silica particles (250 x 4.6mm, 5u particle size) was used as the stationary phase. The detection was carried out
using UV detector set at 271nm. The solutions are chromatographed at a constant flow rate of 1.3 ml/ min. The
retention time for Bicalutamide was around 9.5 min. The quantitative estimation was carried out on the tablets
using RP HPLC. The quantitative results obtained are subjected to the statistical validation. The values of %RSD
are less than 2.0%, indicating the accuracy and precision of the method. The percentage recoveries were found to
be 99.7% to 101.6% for Bicalutamide.
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Fig-1 Structure of Bicalutamide

Bicalutamide acts as a pure anti-androgen by binding to
the androgen receptor(AR) and preventing the activation
of the AR and subsequent upregulation of androgen
responsive genes by androgenic hormones. In addition,
bicalutamide accelerates the degradation of the androgen
receptor. Bicalutamide has been used as a molecular
template for the design of selective androgen receptor
modulators (SARMSs) such as Andarine and Ostarine
Literature survey reveals the availability of some
methods for the estimation of Bicalutamide includes
UV spectrometry and RP-HPLC. Only very few
HPLC estimations have been reported in the literature
for the determinations of Bicalutamide present in bulk
and formulations (1-8). The objective of this
experiment was to optimize the assay method for
estimation of Bicalutamide in tablets based on the
literature survey made. So here planned to develop
accurate, precise, specific method for estimation of
Bicalutamide in tablets.

MATERIALS AND METHODS

Optimized method

Buffer preparation: 0.5g of sodium dihydrogen
phosphate was dissolved in 10ml of HPLC grade water
, sonicate and make up to 100ml with water and adjust
pH to 3.0 with ortho phosphoric acid.

Mobile phase: Prepare a filtered and degassed mixture
of buffer and acetonitrile in the ratio of 50:50 v/v.
Chromatographic conditions

Flow rate-1.3ml/min, Detector wave length-271nm,
Column temperature-25°C, Injection volume-20ul,
Run time-12 mins.

Standard preparation

10 mg of Bicalutamide was accurately weighed into
10ml volumetric flask and volume is made up to the
mark with mobile phase. Solution was cooled to room
temperature. 0.5 ml of above solution transferred into
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10ml volumetric flask and diluted to volume with
methanol.

Sample preparation

Portion of the powder, equivalent to 10mg of
Bicalutamide was weighed and transferred into 100ml
volumetric flask. 50ml of diluents was added and
sonicated for 30mins with occasional shakings.
Solution was cooled to room temperature and diluted
to volume with dilluent solution is filtered through
0.45um water filter. 1ml of above solution was
transferred into 10ml volumetric flask and volume
diluted with mobile phase.

VALIDATION PARAMETERS

Linearity

The linearity study was performed for the
concentration of 50ug/ml to 250 pg/ml level. Each
level was injected into chromatographic system .The
area of each level was used for calculation of
correlation coefficient.

Accuracy

The accuracy study was performed for 50 pg/ml, 100
pg/ml and 150 pg/ml for Bicalutamide. Each level was
injected in triplicate into chromatographic system. The
area of each level was used for calculation of %
recovery.

Precision

The method and system precision study was performed
for six injections of Bicalutamide. Each standard
injection was injected into chromatographic system. The
area of each standard injection was used for calculation
of %RSD.

Ruggedness

It is the degree of reproducibility of test results obtained
by the analysis of same sample under variety of test
conditions i.e different analysts , laboratories,
equipments, days.(from laboratory to laboratory analyst
to analyst.

System Suitability

The system suitability studies were done with the 60 mg
of standard drug. The % of RSD values are below 2%,
theoretical plate count is above 2000 and tailing factor is
less than 2, indicating that the method is suitable.

LOD and LOQ

The detection limit is characteristic of limit test only. It
is the lowest amount of analyte in a sample that can be
detected but not necessarily quantified under stated
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experimental conditions. The limit of quantification is quantitatively determined with definite precision with
the lowest amount of analyte in the sample that can be stated experimental conditions (9).
RESULTS AND DISSCUSION

Good reproducibility was produced in mobile phase ratio of Sodium dihydrogen phosphate (pH 3.5) :
Acetonitrile(50:50 v/v) at a flow rate of 1.3 ml/ min. The system suitability studies were done with accurately
weighing equivalent to 10mg of Bicalutamide dosage form. The % of RSD values are below 2%, theoretical plate

count is above 2000 and tailing factor is less than 2, indicating that the method is suitable. The chromatogram is
recorded and are shown in fig-2
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Fig-2 Chromatogram showing system suitability

The linearity study was performed the correlation coefficient of Bicalutamide was found to be 0.998 respectively
(Fig-3)
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Fig-3 Calibration curve of Bicalutamide

The specificity test was performed for Bicalutamide. It was found that there was no interference of impurities in
retention time of analytical peak. The method show excellent specificity with Bicalutamide eluting at retention of
9.513 minutes. No interference was observed with mobile phase. The accuracy study was performed for % recovery.
The % recovery was found to be 101.6 to 99.70% respectively (Table-1)
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Table-1 Showing result from accuracy study

Level of Am_o unt of drug Drug recovered| %Recovery Mean SD %RSD
recovery spiked(pg/ml)
49.62 100.2
50 49.6 49.62 100.2 100.4 0.346 0.34
49.68 100.8
99.23 101.9
99.08 100.6
100 99 99 31 1025 101.6 0.974 0.95
149.26 99.02
149.21 99.8
150 149.4 149.95 99.6 99.70 0.6451 0.64

The precision of method and system was determined by replicate injection of sample solution (Table-2 and 3). The
%RSD of area of intraday precision is 0.3%, 0.10% and 0.06%. %RSD of interday precision was found to be 0.3%,
0.09% and 0.07%. Precision results are within the limits (Table-4 and 5).

Table -2 Showing result from method precision study

S.No Peak Name Peak area

1 Bicalutamide 71970422

2 Bicalutamide 71972303

3 Bicalutamide 71972167

4 Bicalutamide 71971955

5 Bicalutamide 71972016

6 Bicalutamide 71970975

Mean 71971639
SD 1502.76

%RSD 0.10
Table -3 Showing result from system precision study

S.No Peak Name Peak area

1 Bicalutamide 71972014

2 Bicalutamide 71972290

3 Bicalutamide 71971988

4 Bicalutamide 71972209

5 Bicalutamide 71972017

6 Bicalutamide 71972065

Mean 71972097
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SD 1648.33
%RSD 0.12
Table-4 Showing results from precision study- Intraday
Conc (ug/ml) Peak area Statistical parameters
42728675 Mean:42725146
50 42729089 S.D:3123.5
42717674 %R.S.D:0.34
71972209 Mean:71972018
100 71972017 S.D:1407.15
71972069 %R.S.D:0.10
100161405 Mean:100161530
150 100161609 S.D:1227.72
100161576 %R.S.D:0.06
Table-5 Showing results from precision study- Interday
Peak
S.No Peak Name P(zglg Alr;a a Pe(:gl; A2r;e a Area
Y Y (Day 3)
1 Bicalutamide 71972014 71970422 71971955
2 Bicalutamide 71972290 71972303 71972016
3 Bicalutamide 71971988 71972167 71970975
4 Bicalutamide 71972209 71971955 71971639
5 Bicalutamide 71972017 71972016 71971988
6 Bicalutamide 71972065 71970975 71972209
Mean 71972097 71971639 71972017
SD 1648.33 1502.76 1799.67
%RSD 0.12 0.10 0.14
Table-6 Summary of HPLC results
Validation Parameters Acceptance Criteria HPLC Results
Specificity The peaks of diluent and The peaks of diluent and impurities are
impurities should not not interfering with the main peaks of
interfere with the main Peak Bicalutamide.
Linearity The Correlation coefficient 0.998
shall be NLT 0.99
Accuracy The % recovery at each spike 99.7%-101.6%
level should be
between 98%-102%
System Precision The %RSD of peaks obtained 0.12%
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from the 6 replicate injections
should be NMT 1.0%
Method Precision The % RSD for the six 0.10%
determinations shall be NMT
2.0.
Ruggedness The %RSD of the peaks is 0.09%
NMT 2.0%
LOD 0.14 pg/ml -
LOQ 0.44pg/ml -
CONCLUSION 5. Naveen Kumar G, Rajendra Prasad VVS,

An isocratic reverse phase liquid chromatography (RP-
HPLC) method has been developed and subsequently
validated for the determination of Bicalutamide. The
developed method (Table-6) is simple, fast, accurate
and precise hence can be applied for routine quality
control analysis of Bicalutamide.
ACKNOWLEDGEMENT

The author expresses sincere thanks to the
management of Chalapathi Institute of Pharmaceutical
Sciences, Guntur, A.P, and India for providing
necessary facilities to carry out the research in a
successful manner.

REFERENCES

1. Lakshmi K, Janardhan M, Nandakishore A.
Development And Validation Of Rp-Hplc
Method For The Estimation Of Bicalutamide In
Pure And Pharmaceutical Dosage Forms. Int
Res Pharm App Sci 2012; 2: 165-169.

2. Lakshmana Rao A, TarakaRamesh G, Rao
JVLNS.Development And Validation of RP-
HPLC Method For The Estimation Of
Bicalutamide In Pure And Pharmaceutical
Dosage Forms. Rasayan J 2009; 2: 512-515.

3. Chandanam S, Sowmya M, Sreenivasa RT,
Anusha V, Naresh K. Development And
Validation of RP-HPLC Method for the
Estimation of Bicalutamide in Pure and
Pharmaceutical Dosage Forms. Int J Pharm
Tech Res 2012; 4: 1686-1690.

4. Nageswara Rao A, Narasa Raju A, Narsimha
R. Isolation and characterization of process
related impurities and degradation products of
bicalutamide and development of RP-HPLC
method for impurity profile study. J Pharm
Biomed Anal 2008; 46: 505-5109.

WWW.ijprns.com

Prashant Kumar M. Determination of
Bicalutamide in Pharmaceutical Formulations.
IJPBS 2012; 2: 134-149.

6. Gomes S, Fabio Pereira G, Pedro L.
Development and validation of a simple and
sensitive high performance liquid
chromatographic method for the simultaneous
determination of anastrozole, bicalutamide,
tamoxifen, and their synthetic impurities J
chromatogr Sci, 2012; 101: 495-503.

7. Raman Nanduri VVSS, Prasad Adapa VSS,
Ratnakar Reddy K. Development and
Validation of Stability-Indicating HPLC and
UPLC Methods for the Determination of
Bicalutamide. J Chromatogr Sci Epub 2009;
10: 316-323.

8. Singh AK, Chaurasiya A, Jain GK, Awasthi A,
Asati D, Mishra G, Khar RK, Mukherjee R
High performance liquid chromatography
method for the pharmacokinetic study of
bicalutamide SMEDDS and suspension
formulations after oral administration to rats.
NCBI 2009; 78: 1310-1314.

9. Antone Smith A, Manavalan R, Kannan K,
Rajendiran N. Determination of Bicalutamide
in Formulation and Biological Fluids Based on
Cyclodextrin Enhanced Fluorescence. J App
Chem Res 2009; 9: 24-32.

Vol - 1, Issue - 2, 2014 110



