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SUMMARY. Flutamideis a potent antiandrogen used for the treatment of prostatic cancer. A simple, sen-
sitive and accur ate high-performance liquid chromatographic (HPLC) method is presented for quantita-
tive determination of flutamide in tablets, using a rever sed-phase technique and UV detection at 240 nm.
The isocratic elution was used to quantify the analyte. The samples were chromatographed on Luna-C18
column and the mobile phase was 0.05 M phosphate buffer pH 4.0 - acetonitrile (50:50, v/v). The method
was linear between 2.9 - 11.6 mg L-1. Over the tested concentration range the intra-day relative standard
deviation for replicate analysisin tablets ranged from 0.44 to 0.78%. It was also found that the excipients
in the commercial tabletsdid not interfere with the method.

RESUMEN. “Determinacion de Flutamida en Tabletas por Cromatografia Liquida de Alta Resolucion (HPLC)".
La Flutamida es un antiandrogeno potente usado para €l tratameinto del cancer de prostata. Se presenta aqui un
método simple, sensible y seguro de cromatografia de alta resolucién (HPLC) parala determinacion cuatntitativa
de flutamida en comprimidos, utilizando una técnica den fase reversay detecttion UV a 240 nm. Se usd elucion
isocrética para cuantificar a analito. Las muestras fueron cromatografiadso sobre una columna Luna C-18 y la
fase mévil fue buffer fosfat 0.05 M de pH 4, - acetonitrilo (50:50, v/v). El método resulté linear entre 29y 11, 6
mg.L-L. Por encima del rango de concentraciontes ensayadas la desviacion estandar relativa intradiaria para ané-
lisis duplicados en comprimidos varié del 0,44 a 0,78%. También pudo comprobarse que los excipientes de los
comprimidos comericales no interfieren con el método.

Notas técnicas

INTRODUCTION

Prostate cancer is the most common cancer
in men in Western countries and it is the second
leading cause of cancer death 1. Flutamide (Fig.
1) is a potent nonsteroidal pure androgen re-
ceptor antagonist used clinically (250 mg 3
times daily) for the management of metastatic
carcinoma of the prostate 2-4,
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Figure 1. Chemical structure of flutamide (CAS num-
ber 13311-84-7).

Chemically, flutamide is a 2-methyl-N-[4-nitro-
3(trifluoromethyl- phenyl] propamide, and it is
official in some pharmacopeias It is soluble in or-
ganic solvents as acetone, ethyl alcohol, polypro-
pileneglicol 400, ethyl acetate, methyl alcohol
and DMSO 56. The literature has reported analyt-
ical methods for determination of flutamide and
flutamide metabolites such as visible spectropho-
tometry 711, UV spectrophotometry 612, high per-
formance liquid chromatography (HPLC) 5.13-16,
gas liquid chromatography (GLC) 17, polarogra-
phy 18 and non aqueous volumetry 19,

Therefore, the purpose of this investigation
was to develop a HPLC method that could be
used for the determination of flutamide in
tablets. In the present paper a simple, rapid,
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sensitive, precise, accurate and specific HPLC
assay is described that has been applied to qual-
ity control of drugs which required high sensi-
tivity and selectivity. The results of the analysis
were validated by statistical methods and recov-
ery tests.

EXPERIMENTAL
Chemicals and reagents

Flutamide reference substance (assigned pu-
rity 99.9%) was kindly supplied by Schering-
Plough do Brasil. Flutamide raw material and
tablets were kindly supplied from Farmacia-Es-
cola - FCF-Araraquara (Sdo Paulo, Brasil) and
Amaral Carvalho Hospital from Jad (Sdo Paulo,
Brasil), respectively. Each flutamide tablet con-
tained 250 mg of the active drug. Acetonitrile
and methanol, both of HPLC grade were pur-
chased from Merck (Brasil). All chemicals and
solvents used were of analytical grade.

Equipment

The HPLC analyses were conducted using a
Chromatograph System Varian (Model 2510), a
UV detector (Varian Model 2550), a mobile
phase constituted of 0.05 M phosphate buffer
pH 4 and acetonitrile (50:50, v/v) pumped at a
flow-rate of 1.0 mL min-! through a Luna C18
analytical column (100 mm x 4.6 mm i.d.), parti-
cle size 5 um (Phenomenex, CA, USA) and a
manual injector Rheodyne (Model 7125). The in-
jection volume was 20 pL and peaks were de-
tected at 240 nm. The integrator attenuation was
8 and the chart speed was 0.5 cm min-L. The to-
tal run time for an assay was approximately 7
min. All assays were performed at ambient tem-
perature.

Standard solution

The flutamide standard solution was pre-
pared by accurately weighing 60.0 mg of flu-
tamide which was transferred to a 100 mL volu-
metric flask and the volume was completed
with methanol. Final concentration was 600 ug
mL-L. The stock solution of flutamide was then
successively diluted with methanol in order to
obtain solutions with concentrations of 2.9, 5.8,
8.7 and 11.6 ug mL.

Sample preparation

For quantitative determination of flutamide
in tablets, twenty tablets were weighed to ob-
tain the average tablet weight. The tablets were
grounded up and 60.0 mg were transferred to a
100 mL volumetric flask; 50 mL of methanol
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were added and the flask was shaken for 20
min by mechanical stirrer followed by addition
of methanol. The volume was completed with
the same solvent. The samples were filtered and
then successively diluted with methanol to ob-
tain 10.0 mg mL? of flutamide. All determina-
tions were conducted in triplicate.

The most powerful statistical tool to verify
the internal validity of an analytical procedure, a
criterion of accuracy, is the analysis of variance
(ANOVA). The data were analyzed by linear sim-
ple regression by the least-squares method us-
ing Excel 5.0.

The recoveries were determined by adding
known amounts of flutamide reference sub-
stance (2.0, 4.0 and 6.0 ug mL1) to the samples
at beginning of the process. A recovery exercise
was then performed.

The precision and accuracy of the assay, as
well as the linearity of the calibration curve
were determined for intra- and inter-day on
three different days. Precision and accuracy
were assessed by performing replicate analyses
of quality control samples against calibration
standard. The precision and accuracy of the
method were calculated as the relative standard
deviation (RSD) and the percentage deviation of
observed concentration from theoretical concen-
tration, respectively. The statistical data were
calculated by ANOVA.

The specificity study was assessed during all
the steps of the analytical method. The ability of
the assay to quantify flutamide accurately in the
presence of the excipients was confirmed
through the analysis of blanks and spiked quali-
ty control samples.

RESULTSAND DISCUSSION

Flutamide can be analyzed by using the pro-
posed HPLC method both as a raw material and
in tablets. The aim of this study was to develop
a chromatographic procedure for the analysis of
flutamide in raw material and tablets. Methanol
and acetonitrile were chosen as the organic sol-
vents because of flutamide solubility and a re-
versed phase mode chromatography was used
to perform the assay. The USP modified method
was used because the column specified in the
monograph is not available in the laboratory.
The column used in this research (100 mm x 4.6
mm) showed a high-resolution separation.
Moreover the mobile phase was modified.
Methanol and 0.05 phosphate buffer (7:4, v/v)
[4] was substituted by acetonitrile and 0.05 M
phosphate buffer pH 4 (5:5, v/v). The influence
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Figure 2. Typical chromatograms of flutamide. Condi-
tions: Luna C18 (100 mm x 4.6 mm i.d.), particle size
5 um column; mobile phase: 0.05 M phosphate buffer
pH 4 and acetonitrile (50:50, v/v); flow-rate: 1.0 mL
min-1; UV detector at 240 nm; RT 5.57 min; ambient
temperature; concentration: 10 mg mL-L.

of different organic solvents in the mobile phase
was studied aiming to establish the best experi-
mental conditions for the analysis of flutamide.
Fig. 2 shows the chromatograms of flutamide
using the proposed and validated chromato-
graphic method.

A standard calibration curve of flutamide was
constructed by plotting area versus concentra-
tion (Fig. 3). The linear regression equation for
flutamide was calculated by the equation: y =
2523.66x - 27.5 where x and y are concentration
and area, respectively. The procedure for raw
material purity determination was the same as
described for flutamide determination in tablets.
The purity of flutamide raw material was found
to be 100.5%, according to as pharmacopeial
specifications 5.

The UV absorption spectrum of flutamide
was monitored at 240 nm. The retention time
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Figure 3. Standard calibration curve of flutamide (2.9
to 11.6 pg.mL-1) at 240 nm.

for flutamide was less than 6 min. Agreement
with Beer’s law was evident in the concentra-
tion range from 2.9 to 11.6 pg mL-t. A total of
20 pL volume of each sample was then injected
onto the column. The calibration curve was
constructed by plotting the peak height ratios of
flutamide vs. the respective drug concentration.
The correlation coefficient obtained was
0.99998, indicating excellent linearity. The ex-
perimental results obtained in the determination
of flutamide in tablets are shown in Table 1.
The method had excellent reproducibility for
the standard solution. The average purity (%)
reached was 99.53%.

The recovery test is an experimental design
to verify the relationship between the amount of
substance added and the amount quantified. In
this test the observed concentrations of flu-
tamide reference substance in the powdered
tablets were not significantly different from the
stated concentrations (99.6%, n=3). Results of re-
covery tests are shown in Table 2.

Amount found Average+ S.D. RSD
(moltablet) * (mg+SD.) (%)
1 248.3
2 251.15 249.75 + 1.94 0.78
3 249.79
4 248.10
5 249.30 248.23 £ 1.01 0.44
6 247.30
7 247.77
8 250.15 248.52 + 1.42 0.57
9 247.63

Table 1. Results of flutamide determination in tablets
(250 mg/tablet) using a proposed HPLC method.
*Average of three determinations; S.D. standard deviation;
R.S.D. relative standard deviation.



Amount of standard (ug.mL-1)

Recovery? RSD

Added Recovered (%) (%)
R1 2.0 1.98 99.00
R2 4.0 4.07 101.7
R3 6.0 5.88 98.00

Table 2. Experimental values obtained in the recovery
test for flutamide injection by HPLC. 2 Mean of three
replicate analysis.

The precision of the chromatographic analy-
sis in tablets was determined by analyzing three
concentrations of flutamide. The relative stan-
dard deviations were obtained by repeating pro-
cedure three times for each sample (Table 1).
No interfering peaks were found in the chro-
matograms due to the tablet excipients. Flu-
tamide was shown to be stable during all the
procedure.
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CONCLUSIONS

The described method involves a simple,
rapid and specific assay for the determination of
flutamide in raw material and tablets. Method
validation yields good results and presented
good precision and accuracy. It was also found
that the excipients in the commercial tablet
preparation did not interfere with the assay.
Therefore, the proposed HPLC method is pre-
cise and accurate, and can be used for quantita-
tive determination of flutamide in tablets.

Acknowledgments. We thank Schering-Plough do
Brasil, Faculdade de Ciéncias Farmacéuticas de
Araraquara and Amaral Carvalho Hospital, Jau, Brasil
for provinding flutamide reference substance, raw
material and flutamide tablets, respectively. This work
was supported by PADC-FCF-UNESP, CNPg-Brasil.

11. Reddy, M.N., G.V. Subba Reddy & S. Jayarama
Reddy(2001) Asian J. Chem. 13: 1261-2.

12. Alvarez-Lueje, A., C. Pefia, L.J. Nufiez-Vergara
& J. Squella (1998) Electroanal. 10: 1043-51.

13. Farthing, D., D. Sica, |. Fakhry, D.L. Walters,
E.A. Cefali, G. Allan (1994) Biomed. Chro-
matogr. 8: 251-4.

14. Leibinger, M.K. (1996) J. Pharm. Biomed.
Anal. 14: 1377-81.

15. Hendershot, S. & D. Koharski (2001) J. Chro-
matogr. A 914: 23-7.

16. Niopas, I. & A.C. Daftsios (2001) J. Chro-
matogr. B: Biomed. Sci. Appl. 759: 179-83.

17. Sane, R.T. (1993) Indian Drugs 30: 147-50.

18. Snycerski, A. (1989) J. Pharm. Biomed. Anal.
7: 1513-8.

19. Adams, A.I.H. (2001) Desenvolvimento de
métodos alternativos para controle de quali-
dade do cetoconazol, flutamida, minoxidil e
cloridrato de sertralina em farméacias de ma-
nipulacédo. Porto Alegre, Universidade Federal
do Rio Grande do Sul, 123p.

249



