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ABSTRACT

A simple, rapid, precise and accurate isocraticarsed-phase HPLC method was developed and validatetie
simultaneous determination of Dutasteride (DTA) dransulosin (TMS) in commercial tablets. The methasl
shown adequate separation for DTA and TMS fromr thesociated excipients of the tablets. Separati@s
achieved on a Waters C-18 Column with 250mm x 4r6and 5um Particle size, using a mobile phase consisting
of Acetonitrile (ACN): Water (90:10, v/v) at a floate of 1 ml/min and UV detection at 292 nm. Thedrity of the
proposed method was investigated in the range ef30ug/ml (r = 0.9993) for DTA and 40-120 pg/mi<r
0.9997) for TMS. The limits of detection were mgiml and 0.21 ng/ml for DTA and TMS, respectivEhe limits

of quantitation were 0.52 ng/ml and 0.65 ng/ml BBFA and TMS, respectively. This procedure was fdonke
convenient and reproducible for analysis of thesegd in tablet dosage forms.

Key words: Dutasteride, Tamsulosin, Acetonitrile, reversedgehHPLC.

INTRODUCTION

Benign prostatic hyperplasia is the most prevaleatogical disorder in men and is caused due tcetilargement
of the prostate gland. [1] Tamsulosin hydrochlorig®) - 5-[2-[[2-(O-ethoxyphenoxy) ethyl] amino}gpyl]- 2-
methoxy benzene sulfonamide (Figure 1) hydrochégric a structurally new type of highly selectivé- a
adrenoceptor antagonist, having a molecular wegh#08.51. The drug has been used clinically fanany
obstructed patients with BPH. Tld-adrenoceptor antagonist activity of tamsulosidrbghloride has been found
to be more potent than other drugs such as proZ@si8]

Figure 1: Chemical structure of Tamsulosin
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Dutasteride is a synthetic 4-azasteroid compoulgu(€ 2) that is a selective inhibitor of both typeand type 2
isoforms of steroid &reductase, an intracellular enzyme that convestiosterone to 5a-dihydrotestosterone
(DHT). Dutasteride is chemically designated as {5d)-N-{2,5 bis (trifluoromethyl) phenyl}-3- oxo-dzaandrost-
[-ene-17-carboxamide. The empirical formula of dtgade is GHsFsN>O,, representing a molecular weight of
528.5. Dutasteride inhibits the conversion of tetstimne to DHT. DHT is the androgen primarily resgible for the
initial development and subsequent enlargemerteoptostate gland. [4, 5, 6].
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Figure 2: Chemical structure of Dutasteride

Detailed literature survey was carried out and ataa that very few analytical methods have beenorted for the
estimation of DTA and TMS individually and in comhtion with other drugs like UV [7,8,9], HPTLC [1Q1],
LC-MS/ MS [12, 13] and chiral separations [14]. Hoer the revere phase High performance liquid
chromatographic method was not reported for thienasibn of these drugs in combined dosage form. dltjective

of the present study was to develop a simple, pee@ccurate and rapid Rp-HPLC method for the asitbm of
DTA and TMS in pharmaceutical dosage form. The pseol method was optimized and validated as per the
International Conference on Harmonization (ICH)lgeal method validation guidelines (15, 16).

MATERIALSAND METHODS

Chromatographic conditions:

The HPLC system consisted of a LC Waters (Wateiifoi, MA, USA) using a Water's (g 250x4.6 mm, 5u
column, a quaternary gradient system (600 Contiplie line degasser (Waters, model AF). The systeas
equipped with a photodiode array detector (Wat8982model) and auto sampler (Waters, model 717).pheta
was processed using Empower Pro software (Watalgr) MA, USA). The mobile phase was pumped &oa

rate of 1.0 mL miit. The detection wavelength for analytes was 292espectively.

Chemicals and reagents:

Dutasteride and Tamsulosin were supplied by Dr.dgadaboratories Ltd., Hyderabad, Andhra Pradéstia with
100% purity. Tablets (Brand: VELTAM — PLUS, Makatas Pharmaceuticals, Dehradhun, India) for armlysire
purchased from local pharmacy. HPLC grade Methavad procured from Merck, Mumbai. Water used in this
study was prepared by Millipore milli Q (Bedford,SW4) water purification system. An isocratic mobpbase
consisting of a mixture of ACN: water in a ratio@0:10 v/v was used throughout the analysis. Thbilm@hase
was filtered through a 0.4&m Millipore filter and degassed in an ultrasonithbdresh mobile phase was prepared
daily. The flow rate of the mobile phase was 1.0'mih. Detector signal was monitored at a wavelemgt92 nm.
The column temperature was kept ambient and igjeatdlume was 20 uL.

Solution preparation

Standard solution:

DTA standard stock solution was prepared by trarigfg 50.0 mg of DTS working standard into a 50 mL
volumetric flask. A small portion of mobile phasesvadded and sonicated for 5 mins. The solutiondiated to
the mark with mobile phase. 1ml of this solutiorswiiansferred to 10 ml volumetric flask and dilutgdo the mark
with the mobile phase to get a final concentratb@00 pg/ml.
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Portion of 50.0 mg of TMS working standard was $farred into 50 mL volumetric flask and dissolvedaulding
mobile phase. 1ml of this solution was further @itito 20ml with the mobile phase to get a finalaantration of
80 pg/ml.

Sample solution

Sample solution was prepared by transferring 118§ of powdered tablet mass in a 10mL volumetaski. 5 ml
mobile phase was added to dissolve the tablet poeaapletely by using ultrasonicator for 20 min.eTvolume
was diluted to the mark with mobile phase and misealoughly. This solution was filtered through ®.4m
membrane filter and 20 pL of this solution was étgel into HPLC. The standard and sample solutios® iound
to be stable for at least 24 h.

M ethod Validation:

Specificity

The specificity defined as the ability of methodhteasure the analyte accurately and specificalthénpresence of
components present in the sample matrix, was detedrby analysis of chromatograms of drug-free dnd-
added placebo formulation.

Linearity

Five-point standard curves for both compounds werestructed by drawing peak area versus analyteetdration
using 50-150 pg/ml (for DTA) and 40-120 pg/ml (laviS) processed separately and run in duplicatey dailthe 3
consecutive days. The concentration ranges weeetsdl based on optimized drug concentration le@atibration
curves were generated using weighted linear reigressalysis with a weighting factor ofxdéver the respective
standard concentration range.

Assay Accuracy and precision:

The accuracy of an analytical method is definethassimilarity of the results obtained by the atiedf method to

the true value and the precision as the degrebatfdimilarity [17]. Accuracy of the method was fpemed by

recovery study of formulations of three concentragi (one near to the limits of quantitation) orirgle assay day
to determine intra-day precision and accuracy. ddition, analyses of six samples of three concéatra on 3

consecutive days were used to determine inter-degigpon and accuracy. Recovery studies of DTABNMG were

performed using the method of standard additiomfeasuring accuracy of method.

The assessment of assay precision was carriecsmg the data from the recovery study. The methHahalysis of
variance (ANOVA) was used for estimating the totatiability, and between and within day variabiliby the
analytical method.

Limitsof detection (LOD) and quantitation (LOQ)

The detection limit and quantification limit for daanalyte were determined based on signal-to-ranseept, as
the lowest concentrations at which signal-to-noet#o is between 3 or 2:1 and 10:1, respectivelih wefined
precision and accuracy under the given experimeotaditions.

Robustness:
The robustness of the method describes the effeitteominor changes in the analytical parametarsh sas pH
value, eluent composition, temperature, flow rate, on the separation.

Robustness testing was performed in the temperegge from 25 °C to 45 °C and altered flow rat® & ml/min
to 1.2 ml/min.

Statistical analysis

Data collected in this study were analyzed usind® Bttistical software package by one-way analysisariance
(ANOVA). Univariate linear regression analysis ugileast square method was applied to test thed fittedel.
Correlation coefficient was calculated and the ltesof the statistical analysis were consideredifiicant if their
corresponding p-values were less than 0.05.
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RESULTSAND DISCUSSION

Optimization of chromatographic conditions:;

In order to achieve simultaneous elution of the temmponents, different chromatographic conditionsren
attempted. Stationary phases like C8, C18 and cyare tested. DTA eluted in all the stationary @sasvhile
TMS was retained with C8 and cyano columns usififgréint mobile phase compositions of water andatgtle
(65:35, 70:30, 85:15, 90:10 and 95:5 (v/v)). Bdta tomponents were eluted with C-18 column. Todwoérging
of DTA peak RT = 2.8 min) with TMS peakRT= 3.8 min) and to reduce runtime, the mobile phamaposition
was selected as water: acetonitrile, in the rati®(10 (v/v). To reduce the analysis time the gratlsystem was
also employed but the peak area reproducibilitybfath the analytes were found to be very poor.

Under these optimized conditions, the analyte paek® well resolved and free from tailing. Theitagjl factors
were <1.5 for both the peaks. The elution order @&# (RT = 2.8 min) and TMS pealRk{l= 3.8 min), at a flow
rate of 1.0 mL/min. The column temperature was ta@ied ambient. The chromatogram was recorded 2ng9
as the overlaid PDA spectrum of DTA and TMS showskimum response at this wavelength. A chromatogrim
tablet extract was recorded and shown in Figure 3.
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Figure 3: Chromatogram of tablet extract, showing well separated peaks of DTA (at RT 2.8) and TMS(at RT 3.8)

M ethod validation:

The newly developed method was validated accorthnipe ICH guidelines with respect to specificitipearity,
accuracy, precision, LOD, LOQ and robustness. 8ysteitability was established by injecting standsotltion
and results were shown in Table 1.

Table 1: System suitability parameters

S. Nc | Componentn=6) | Peak Are | Peak symmeti | USP Tailin¢ | Theoretical plate | USP resolutio
1 Dutasterid 47612: 1.5¢ 1.0C 576& --
2 Tamsulosin 463685 1.68 0.90 6524 10

Specificity
The chromatograms were checked for the appeardrargy@xtra peaks. No chromatographic interferéra the
tablet excipients was found (figure 3). Peak pungs verified by confirming homogeneous spectréh dar DTA
and TMS.
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Linearity

DTA and TMS showed linearity in the range of 50-3&mL and 40-120 pg/mL, respectively. Linear regien
equations and correlation coefficient (R2) are: 4745.7x - 1661.2, R2 = 0.9993 for DTA and y = 5782+ 4579,

R2 = 0.9997 for TMS. The linearity curves were shawfigure 4 and 5.

Linearity of Dutasteride
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Figure 4: Linearity curve of Dutasteride
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Figure5: Linearity curve of Tamsulosin

Accuracy

The accuracy was expressed as the percentage lgfesngecovered by the assay method. It was coefirfrom

results that the method is highly accurate (Taple 2

Table 2: Accuracy data (analyterecovery)

Theoretical Amount added Amount Recover
Analyte (% of target level) (mg) recovered (mg) (%) Y| Mean 9% Recovery
50 50 50.62 101
Dutasteride 100 100 98.98 99 100
150 150 149.88 100
50 40 39.8( 99
Tamsulosin 10C 8C 79.4¢ 99 100
150 120 119.90 100
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Assay Precision:

The relative standard deviations (RSD) were 0.2%%OTA and 0.38% for TMS, which are well within the
acceptable limit of 2.0%. The RSD'’s. for intermedigrecision were found to be 0.53% for DTA and4@dfor
TMS. The results of Assay precision was shown lihet8.

Table 3: Assay Precision data

SampleNo. | Dutasteride | % Assay -1 Tamsulosin % Assay -2
1 473568 99.46 464546 100
2 476399 100.06 463691 100
3 475942 99.96 462730 100
4 475522 99.87 459573 99
5 47461: 99.6¢ 46233 10C
6 47359 99.4% 46122¢ 99
Aver age Assay 100 Aver age Assay 100
STD 0.25 STD 0.38
% RSD 0.25 % RSD 0.38

Robustness
In all deliberately varied conditions, the RSD a&fag areas of DTA and TMS were found to be well initthe
acceptable limit of 2%. The tailing factor for bdtie peaks was found to be <1.5.

CONCLUSION

Proposed HPLC method is specific, accurate andiggdor the simultaneous determination of DTA andST
(Modified release type) from pharmaceutical dosiagen. The described method is suitable for routinalysis and
quality control of pharmaceutical preparations egihg these drugs in combination.
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