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ABSTRACT

The present paper describes the development oflalist indicating reverse phase liquid
Chromatography (RPLC) method for Finasteride in theesence of its impurities and
degradation products generated from forced decoingostudies. The drug substance was
subjected to stress conditions of hydrolysis, dieta UV and thermal degradation. The
degradation of Finasteride was observed under diidahydrolysis .The drug was found to be
stable to other stress conditions attempted. Ssbaleseparation of the drug from the synthetic
impurities and degradation product formed undeess conditions was achieved on a Symmetry
C18 column using a mixture of water and Acetomtr{b4:34, v/v) as mobile phase. The
developed HPLC method was validated with respebhéarity, accuracy, precision, specificity
and robustness. The developed HPLC method to deterthe related substances and assay
determination of Finasteride can be used to evaluhé quality of regular production samples.
It can be also used to test the stability sampfdsmasteride.
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INTRODUCTION
Finasteride (FNS), chemically known as N-(1, 1-dimytethyl)-3-oxo-(m, 173)-4-azaandrost-1-

ene-17-carboxamide (Fig 1)[1] is an antiandrogenckviacts by inhibiting & reductase, the
enzyme that converts testosterone to dihydrotestmse [2]. It is being used in prostatic
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hyperplasia (BPH) in low doses and in protest caneehigher doses. Additionally, it is
registered in many countries for male pattern-beddn The International Conference on
harmonization (ICH) guideline entitled “Stabilitgsting of new drug substances and products”
requires that stress testing be carried out toiddte the inherent stability characteristics of
active substances [3]. In literature spectroscopiethod reported for determination of
Finasteride in tablets [4] and HPLC method for deteation of Finasteride in human plasma is
reported5]. LC/MS/MS method for determination of Finasteridebinlogical fluids and human
plasma [6,7] is reported. The reported methods weateevaluated with respect to stability
indicating. To our present knowledge no stabilibgdicating methods were reported in the
literature for the determination of Finasteride atsdimpurities. An ideal stability indicating
method one that quantifies the standard drug atonkalso resolves its degradation products.
Consequently, the implementation of an analyticathodology to determine Finasteride in bulk
samples. The proposed method is simple, accurategal specific, repeatable, stability
indicating, reduces the duration of analysis arithble for routine determination of Finasteride
in Pharmaceutical samples. The proposed method wahdated in compliance with ICH
guidelines [8, 9] and its updated international veartion [10] Superior resolution between
Finasteride and its impurities was observed on Sgtnyrcolumn with in short run time using a
mobile phase Water and Acetonitrile.

Fig.l

EXPERIMENTAL SECTION

Samples of Finasteride and its four impurities ngnrap-A, imp-B, imp-C and imp-D (Fig.2)
was received from Dr.Reddy’s Laboratory, Hyderabimdlia. HPLC grade Acetonitrile was
purchased for Merck, Darmstadt, Germany. High pwiidter was prepared by using a Millipore
Milli Q plus purification system.

Instrumentation and Chromatographic Conditions:

Waters Alliance 2695 separation module (Waterpa@tion, Milford, USA) equipped with
2695 PDA detector (for specificity and forced delgd@on studies) with Empower 2 software
was used for the analysis. The column used was &mrg-18 (75mm X 4.6mm, 3.54 Waters
Corporation, Milford, USA). Different mobile phasegere tested in order to find the best
conditions for the separation of Finasteride irspreee of its potential impurities and degradation
products. The optimum composition of mobile phase wWetermined to be Water: Acetonitrile
(64:36, v/v).The flow rate was set to 1 mL MgV detection was carried out at 210 nm and
10ul injection volume were maintained .The mobile mhasd samples were filtered using 0.45
pm membrane filters. Mobile phase was degasseditbgsaonic vibrations prior to use. All
determinations were performed at ambient temperd5° C).
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Method Validation:

Specificity:

Specificity is the ability of the method to meastine analyte response in the presence of its
potential impurities. The specificity of the deveéal HPLC method for Finasteride was carried
out in the presence of its impurities namely imp #Ap-B, imp-C, and imp-D. Stress studies
were performed for Finasteride bulk drug to provate indication of the stability indicating
property and specificity of the proposed methotkritional degradation was attempted to stress
conditions of UV light (254nm), acid (0.5N HCI)[11base (0.5N NaOH), Oxidation (3.0 %
H.0,) and heat (60°C) to evaluate the ability of thepmsed method to separate Finasteride
from its degradation products. Peak purity test easied out of Finasteride peak by using PDA
detector in stress samples. Assay studies weregedaout of stress samples against qualified
Finasteride reference standard. Assay was alsalatdd for Finasteride samples by spiking all
four impurities at the specification level (i.e.5%).

Precision:

The precision of the assay method was evaluatedabyying out six independent assays of
Finasteride test samples against a qualified neferestandard and calculate the % R.S.D of
assay. The precision of the related substancelsomhetas checked by injecting six individual
preparations of Finasteride (0.5 mg mL-1) spiketh\di5 % of imp -A, imp-B, imp-C and imp-

D with respect to Finasteride analyte concentrfti®fi3]. % R.S.D of area for each imp -A,
imp-B, imp-C and imp-D was calculated. The intermagz precision of the method was also
evaluated using different analyst and differentrimeent in the same laboratory.

Limit of detection (LOD) and Limit of Quantification (L OQ):

The detection limit of an individual analytical jgexlure is the lowest amount of analyte in a
sample that can be detected but not necessarihtitatad as an exact value. The quantition limit
of an individual analytical procedure is the lowastount of analyte in a sample that can be
guantitavely determined with suitable precision awturacy. The quantitation limit is a
parameter of quantitative assays for low levelsa@hpounds in sample matrices, and is used
particularly for the determination of Impurities ddar degradation products. The limit of
detection (LOD) and limit of quantitation (LOQ) veeseparately determined at a signal to noise
ratio (S/N) of 3 and 10.

Linearity:

Linearity test solutions for the assay method wmepared from Finasteride stock solutions at
six concentration levels from 50% to 200% of assaglyte concentration (50%, 75%, 100%,

125%, 150%, and 200%). The peak area verses coatientdata was treated by least squares
linear regression analysis.

Linearity test solutions for the related substanuethod were prepared by dilution of stock
solution to the required concentrations [14,15]e Bblutions were prepared at six concentration
levels from LOQ to 200% of specification level (BR%, 75%, 100%, 150% and 200%). Above
test were carried out of 3 consecutives days irsttree concentration range for both assay and
related substances method. The % RSD value foSkbge and Y-intercept of the calibration
curve was calculated.
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Accuracy:

The accuracy of the assay method was evaluatedipiicdate at three concentration levels
50%,100% and 150 % of test concentration (0.5 mg)mLhe percentage of recoveries was
calculated from the Slope and Y- intercept of takbecation curve obtained in the linearity study.
The accuracy study of impurities was carried outriplicate at 50%, 100% and 150 % of
specification level (0.5%) to the Finasteride atwlyoncentration (50Qug mL%). The
percentages of recoveries for impurities were d¢ated from the slope and Y- Intercept of the
calibration curve.

Robustness:

To determine the robustness of the developed methgerimental conditions were deliberately
altered and the resolution between Finasteride, ifpwas recorded. The flow rate of the
mobile phase was 1.0mL mhiTo study the effect of flow rate on the resolufidlow was
changed by 0.1 units from 0.9 to 1.1 mL thiThe effect of the column temperature on
resolution was studied at 20 and GQnstead of 2&. The effect of the percentage organic
strength on resolution was studied by varying Acttide by -3 to + 3 % while other mobile
phase components were held constant as statedam@tographic conditions.

Solution stability and M obile phase stability:

The solution stability of Finasteride in the assagthod was carried out by leaving both the
solutions of sample and reference standard in lyigbéipped volumetric flasks at room
temperature for 48 hours. The same sample solutiene assayed for 6 hours interval up to the
study period. The mobile phase stability was alswied out by assaying the freshly prepared
sample solution against freshly prepared referstmedard solution for 6 hours interval up to 48
hours. Mobile phase prepared was kept constanhgldine study period. The % R.S.D for the
assay of Finasteride was calculated during molhiksse and solution stability experiment.

The solution stability of Finasteride and its impas in the related substance method was
carried out by leaving spiked sample solution ightly capped volumetric flasks at room
temperature for 48 hours. Content of imp -A, imphBp-C, and imp-D were determined for 6
hours interval up to the study period. The mobhage stability was also carried out for 48 hours
by injecting the freshly prepared sample solutifamsevery 6 hours interval. Content of imp -A,
imp-B, imp-C and imp-D were checked in the testisohs.

RESULTSAND DISCUSSION

Optimization of Chromatographic conditions

The main objective of chromatographic method isdparate Finasteride from Imp -A, Imp-B,
Imp-C and Imp-D. Impurities were co-eluted usinfjedent stationary phases such as C8, Cyno
and Phenyl as well as different mobile phases.chnematographic separation was achieved on
an Symmetry C18, 75mm X 4.6 mm I.D with 3.particles column using mixture of water and
Acetonitrile (64:36v/v) as a mobile phase. The flate of the mobile phase was 1.0 mL tin

at 25°C column temperature, the peak shape of ittesteride was found to be symmetrical. In
optimized chromatographic conditions of Finasteriaep -A, Imp-B, Imp-C and Imp-D were
separated with resolution grater than 2, typicedmgon times were about 5.9, 7.3, 7.9, and 8.9,
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respectively (Fig 3). Developed HPLC method wastbto specific for Finasteride and its four
impurities namely Imp -A, Imp-B, Imp-C and Imp-DigR3).

Results of forced degradation studies:

Degradation was not observed in Finasteride sampken subjected to stress conditions like
light, heat, acid and base hydrolysis (Fig.4). @dgtion was observed only in oxidative
conditions (Fig.4). Peak purity test results canéd that the Finasteride peak is homogenous all
the stress samples.

Precision

The %RSD of assay of Finasteride during the assethad precision study was within 0.12%
and the %RSD for the area of Imp -A, Imp-B, Impa@d Imp-D in related substances method
precision study was with in 2.6 %. The %RSD of #issay results obtained in the intermediate
precision study was with in 1.5 % ,%RSD for theaaoé Imp -A, Imp-B, Imp-C, and Imp-D
were well within 2.5% conforming good precisiontioé method.

Limit of detection (LOD) and Limit of Quantification (L OQ):

The limit of detection all impurities namely Imp -Amp-B, Imp-C and Imp-D were achieved
0.007, 0.010, 0.0019 and 0.0fi4 mL'respectively for 1QuL injection volume. The limit of
quantification of all impurities namely -A, Imp-Bnp-C and Imp-D are 0.021, 0.030, 0.059 and
0.041ug mL* respectively for 1QL injection volume. The precision at the LOQ cortcations
for Imp-A, Imp-B, Imp-C, Imp-D were performed and%D obtained were below 7.5%.

Linearity:

The linearity calibration plot for the assay methwds obtained over the calibration ranges
tested, i.e. 250-1000g mL™* and correlation coefficient obtained was gratentd.99.Linearity
was checked for assay method over same concentraige for 3 consecutives days. The %
RSD value of the Slope and Y-Intercept of calilmatcurve were 1.4 and 2.5 respectively. The
result shows that an excellent correlation existetiveen the peak area and concentration of the
analysis.

Linear calibration plot for the related substaneethod was obtained over the calibration ranges
tested i.e. LOQ (0.01%) to 1.0 % for impurity I, imp-B, Imp-C and Imp-D. The correlation
coefficient obtained grater than 0.998. Linearitgswchecked for the related substances method
over the same concentration ranges for 3 consesutlays. The %RSD values of the Slope and
Y-intercept of calibration curve were 3.2 and 28pectively. The above results shown that an
excellent correlation existed between the peakasaa@d the concentrations of Imp -A, Imp-B,
Imp-C and Imp-D.

Accuracy

The percentage recovery of Finasteride in bulk dsagples was ranged from 99.8 to 100.3
% .The percentage recoveries of all four impuritiefinasteride samples varied from 99.3% to
102.7%. The HPLC chromatograms of un spiked an#espsample at 0.5 % level of all
impurities in Finasteride bulk drug samples arenshim Fig.3.
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Robustness

In all the deliberate varied chromatographic caodg (flow rate, composition of organic
solvent & column temperature) the resolution betwestical pair, i.e. Finasteride and imp-A
was grater than 1.5, illustrating the robustnedti®imethod.

Solution stability and M obile phase stability

The %RSD of assay of Finasteride during solutioabiity and mobile phase stability
experiments were within 0.3%. No significant changeere observed in the content of
impurities namely imp -A, imp-B, imp-C and imp-D rthg the solution stability and mobile
phase stability experiments when performed usimgrétated substance method. The solution
stability and mobile phase stability experimeniadatnfirms that the sample solution and mobile
phases used during the assay and the related sobdstatermination were stable for 48 hours.

Fig. 2

Fig.3
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Fig. 4
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CONCLUSION

The HPLC method developed for quantitative andedlasubstance determination of Finasteride
is linear, accurate, precise, rapid and specifibe Tnethod was fully validated showing
satisfactory data for all method validation pareemetested. The developed method is stability
indicating and can be conveniently used by qualdgtrol department to determine the related
substance and assay in regular Finasteride praduséimples and also stability samples.
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