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ABSTRACT KEYWORDS
A simple, specific, accurate and precise Reverse Phase High Performance Tamsulosine hydrochloride
Liquid Chromatographic method was devel oped for simultaneous estima- (TMS);
tion of tamsulosine hydrochloride and finasteride in tablet dosage form on Finagteride (FIN);
RP C_, BDScolumn (250mmx4.6 mm, Sum) with a mobile phase consisting of RP-HPLC,
methanol: water (70:30, v/v) (pH 3.7) adjusted with ortho phosphoric acid, Method development;
with aflow rateof 1 ml/min, UV detection at 260 nmwasused. Theretention Velidation.

timefor tamsul osine hydrochloride and finasteride were found to be as 2.68
and 7.33 min, respectively. Proposed method was validated for precision,
accuracy, linearity, range, robustness, ruggedness and force degradation
study. The calibration curve of tamsulosine hydrochloride and finasteride
werelinear over therange of 4-24 pg/ml (r*=0.9997) and 20-120 (r>=0.9998)
pg/ml respectively. The method was found to be sensitive with limit of
detection of tamsul os ne hydrochl oride and finasteride was determined 0.28
and 0.85 and limit of quantitation of was determined 1.03 and 3.22ug/ml,
respectively. The method has been successively applied for the determina-
tion of tamsulosine hydrochloride and finasteride in tablets. There was no
interference from the excipients commonly present in the tablets. Accuracy
of the method was studied by the recovery studies at three different levels
80 %, 100 % and 120 %. The % recovery wasfound to be within the limits of
the acceptance criteria with average recovery of 99.9%-100.54% for
tamsulosine hydrochloride and 99.83%-100.92% for finasteride. The % RSD
below 2.0 shows the high precision of proposed method.
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INTRODUCTION Martindale — The Extra Pharmacopoeia and Merck

Index!2, It existsintwo enantiomeric formsbut only

Tamsulosnehydrochloride (Figurel) ischemicaly  R-isomer isthe pharmaceutically active component. It
[(-)-(R)-5-[2-[[2-(O- ethoxyphenoxy)ethyl]lamino] pro-  isanew typeof highly selective a-1-adrenergic recep-
pyl]-2-methoxybenzenesulfonamide] andisofficia in  tor antagonist for treatment of BPH. Compared to other
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Figurel: Chemical sructuresof TM S[a] and FIN[b]

o-antagoni sts, tamsul osin hydrochloride has greater
specificity for a-1 receptorsin the human prostateand
does not affect receptors on blood vessels. It isthe
most frequently prescribed medicationfor thetrestment
of lower urinary tract symptoms. Itisawhiteto yellow-
ishwhite powder, dightly solublein water, solublein
methanol and chloroformadministered ordly. Finagteride
(Figurel) ischemically N-(1,1-dimethylethyl)-3-oxo-
(5a,17p)-4-azaandrost-1-ene-17-carboxamide and
officid inMerck Index(* 2. It isantagonist for thetreat-
ment of BPH and used asan anti-adopeciaagent. Itisa
whitecrystallinepowder fredy solublein methanol and
chloroformadministered orally.

Various methods as, determination of tamsulosine
hydrochloridein pharmaceutical formulationsby TLC-
densitometry, determination of tamsulosine
hydrochloridein human plasmaby high-performance
liquid chromatography, the chiral separation by
electrophoresisand HPLC coupled withESI-MS-MS
are reported for the estimation of tamsulosine
hydrochloride with its impurities in bulk and
pharmaceutical formulationsaswell asin biological
fluidg®Y whereasfive HPL C!'218 methodswith one
LCMS* and UPLC™® method was reported on
finansteride determinationin biologica samplesandin
human plasma

According to current good manufacturing practices,
al drugsmust betested with astability-indicating assay
method beforerelease. Till date, no stability-indicating
HPLC assay method for the determination of
tamsulosinehydrochlorideisavailableintheliterature.
It wasfelt necessary to develop astability indicating
liquid chromatography (L C) method for the determina:
tion of tamsulos nehydrochl oride and finagteridein com-
bi nati on asbulk drug and pharmaceuti cal dosageform.

—— Fyll Peper

Therefore, theam of the present study wasto develop
and vaidateaRP-HPL C assay method for tamsulosine
hydrochloride asbulk drug and in pharmaceutica dos-
ageform asper ICH guidelines?.

EXPERIMENTAL

Material and reagents

Tamsulosinehydrochlorideandfinagteridebulk drug
(purity 99.8) and tabl et tamsulosine hydrochloride (0.4
mg) and finasteride (5 mg) were obtained from Sun
Pharmaceuticas(Gujarat, India). Hydrochloricacid and
sodium hydroxide pelletswere obtained from Rankem
LaboratoriesIndia. Methanol, o-phosphoric acid was
obtained from Merck SpecialitiesPrivate Ltd. Hydro-
gen peroxideisobtaned from Fischer Scientific, India.
All chemicals used are of HPLC grade. Milli-
QWaterwas used throughout the experiment.

Chromatographicconditions

The HPL C system used was a Shimadzu system
equipped with a photodiode array detector. A chro-
matographic column of 250 mm lengthand internal di-
ameter of 4.6 mm filled with octadecyl silaneAces-
C18 (Advance Chromatography Technology, USA)
gationary phasewith particlesize5 um were used. The
instrumental settingwasat aflow rate of 1 mL min.
Theinjectionvolumewas 20 pL. The detection wave-
length was 260 nm.

Mobile phase

Themobilephase cons sted of methanol and water
intheratio (70:30 v/v). ThepH 3.7 of mobilephaseis
adjusted with o-phosphoricacidindoubleditilled weter.
Themobilephasewas premixed andfiltered through a
0.45 pnylonfilter and degassed.

Prepar ation of standard stock solutions

All solutionswere prepared on aweight basisand
solution concentrationswere a so measured on weight
basisto avoid the use of aninternal standard. Stan-
dard solution of tamsul osine hydrochloridewas pre-
pared by dissolving thedrugsinthediluentsand dilut-
ing themto the desired concentration. Diluent A was
composed of methanol and diluent B was composed
of water intheratiosof (70:30 v/v). Approximately
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Standard stock solutionswere prepared by dissolv-
ing 10 mgof TMSand 50 mg of FIN in 200 ml metha-
nol that gives concentration of 100 ug/ml of TMSand
500 pg/ml of FIN.

Linearity study

From TM Sstock solution aliquotsof 0.4, 0.8, 1.2,
1.6, 2and 2.4 ml weretakenin 10 ml volumetricflasks
and diluted up to themark with methanol such that the
final concentration of TMSintherange4—24 pg/ml.
From FIN stock solution aliquotsof 0.4,0.8, 1.2, 1.6,
2 and 2.4 ml weretakenin 10 ml volumetricflasksand
diluted up to the mark with methanol such that thefina
concentration of FIN intherange 20— 120 pg/ml. Vol-
ume of 20 uL of each sample wasinjected with the
help of Hamilton Syringe. All measurementswerere-
peated threetimesfor each concentration and calibra-
tion curve was constructed by plotting the peak areavs
thedrug concentration.

Validation of proposed method

The proposed method was validated as per ICH
guiddlines. Thesolutionsof thedrugswere prepared as
per theearlier adopted procedure givenin the experi-
ment.

Accuracy

It was done by recovery study using standard ad-
dition method at 80%, 100% and 120 % level; known
amount of standard TMS and FIN were added to
preanalyzed sample (10 ug/ml of TMS; 40ug/ml of
FIN) and subjected them to the proposed HPLC
method.

Precision

Precisionisthemeasure of how closethedataval-
ues areto each other for anumber of measurements
under thesameand ytical conditions.

Intra— day and Inter — day Precision

Intra— day precision were determined by analyz-
ing, thethree different concentrations8 ug/ml, 12 ug/
ml and 16 pg/ml of TMS, 40 ug/ml, 60 png/ml and 80
ug/ml of FIN for threetimesin the sameday. Day—to
day variability were assessed using above mentioned
three concentrations analyzed on three different days,
over aperiod of oneweek.

Hnalytical CHEMISTRY o

Repeatability

It ismeasured by multipleinjections of ahomog-
enous sampleof 8 g/ml of TMSand 40ug/ml of FIN
that indi catesthe performance of the HPLC instrument
under chromatographic conditions.

Robustness

To eva uate robustnessfew parameterswere de-
liberately varied. The parametersinclude variation of
flow rate, percentage of methanol using 8 ug/ml solu-
tion of TMSand 40 pg/ml of FIN.

Sengitivity

Sengitivity of the proposed method wer estimated
in terms of Limit of Detection (LOD) and Limit of
Quantitation (LOQ).LOD =3.3SD/Sand LOQ =10

SD/S, where SD istheresidua standard deviationand
Sisthedopeof theline.

Specificity and selectivity

Theandytesshould have nointerferencefrom other
extraneous componentsand bewel | resol ved from them.
Specificity isaprocedure to detect quantitatively the
andytein presenceof component that may beexpected
to be present in the sample matrix, whilesdectivity is
theprocedureto detect quditatively theandytein pres-
enceof componentsthat may be expected to be present
inthesamplematrix.

Ruggedness

From stock solutions, sample solutionsof TMS(8
ug/ml) and FIN (40ug/ml) were prepared and andyzed
by two different anaystsusing similar operational and
environmental conditions. Pesk areawasmeasured for
same concentration solutions, SIX times.

System suitability test

System suitability testing isessential for theas-
surance of the quality performance of the chromato-
graphic system. Earlier prepared solutionsfor chro-
matographic conditionsweretested for system suit-
ability testing.

Analysisof Phar maceutical formulation

To determinethe contentsof drugsin conventional
tablets (Labe claim 0.4 mg Tamsulosin hydrochloride
and 5 mg of Finasteride per tablet); the twenty tablets
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werewelghed, their mean weight determined and they
werefindy powered. Powder equivdentto4mgTMS
wastransferred into 2100 ml volumetric flask contain-
ing 50 ml methanol. Inthat solution 6 mgof TMShbulk
standard was added. Theresulting solution was soni-
cated for 30 min and diluted to 100 ml with methanal.
Thesolutionwasfiltered, usng 0.45 pm filter (Millifilter,
Milford, MA). Excipientswere separated by filtration.
The solution wasfurther diluted to get concentration
8ug/ml of TMS and 40 pg/ml of FIN, were subjected
to proposed method and amount of TMSand FIN were
determined.
RESULTSAND DISCUSSION

Optimization of chromatogr aphic conditions

The primary target in devel oping thisstability indi-
cating HPL C method isto achievethe resol ution be-
tween tamsulosnehydrochloride, finesterideanditsdeg-
radation products. To achievethe separation of degra-
dation productswe used a stationary phase C-18 and
combination of mobilephase 10 mmol L* methanol with
water. The separation of the degradation product,
tamsulos ne hydrochl orideand finasteridewasachieved
onAce5 octadecyl silane C-18 stationary phase and
10 mmol L* methanol and water (70:30 v/v) asamo-
bile phase. Thetailing factor obtained waslessthan
two and retention timewas about 2.68 and 7.33 min
for TMSand FIN (Figure 2). The developed method
was found to be specific and method was validated as
per internationd guidelines.
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Figure2: Chromatogram of standard Tamsulosine hydro-
chlorideand Finasterideat 260 nm

—— Fyll Peper
Linearity study

Linearity was studied by preparing standard solu-
tionsat different concentrationlevels. Thelinearity range
for tamsul osinehydrochl orideand finasteridewerefound
to be as4-24 pg/ml and 20-120 pg/ml respectively
(TABLE 1A & B). Theregressionequationfor TMS
and FIN were found to be as y= 24647 x + 7609.3
and y=6550.9 x - 131.65 with correlation coefficient
(R?) 0.997and 0.998, respectively (Figure 3, 4).

TABLE1A: Linearity sudy of TM S

S. Concentration of TMS Mean peak area
+SD %RSD
No [ug/m] !
1032454 +
! 4 2024.31 1.96
210556.3 +
: 8 3753.69 178
3022032 +
3 12 2961.57 0.98
400501.2 +
4 16 3473.22 0.87
498634.6 +
> 20 5446.75 1.09
600850.7 +
° 24 7696.47 128
TABLE 1B Linearity study of FIN
S. Concentration of FIN Me€an peak area
+SD %RSD
No [ug/m] :s
1346017 +
! 20 1452.07 1.08
260797.3 +
2 40 438158 168
3804457 +
3 60 4739.63 122
5243983 +
4 80 5023.66 0.96
650343.8 +
> 100 5068.11 0.78
791013.2 +
° 120 951853 120

Method Validation

Accuracy

To check the degree of accuracy of the method,
recovery sudieswere performedintriplet by standard
addition method at 80%, 100% and 120% concentra
tionleves. Known amounts of ssandard TMSand FIN
wereadded to the pre-anayzed samplesand were sub-
jected to the proposed HPL C method. The % recov-
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Figure3: Calibration curveof Tamsulosinehydrochlorideat
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TABLE 2A: Resultsof recovery studiesof TM S

| 100

Figured4: Calibration curveof Finasterideat 260 nm

130

Amount
Initial  Amount recovered +
Drug amount added S.D. % %
[pg/ml]  [pg/ml] [pg/ml,n= Recovery RSD
3]
10 0 10.02+0.11 10020 1.19
™S 10 8 18.03+0.12 10031 1.48
10 10 20.07+0.47 10054 0.95
10 12 2201+0.13 99.90 111

TABLE 2B : Resultsof recovery studiesof FIN

Amount

ACAIJ, 11(5) 2012

TABLE 3A: Resultsof precision studiesof TM S(Intra-day

and inter-day)
Intra day Inter day
Conc Amount Found  Amount Found
Drug mi [ng/mi] [ug/mi]
W Mean B RSD . %RSD
[n=3] [n=3]
8 7.93 1.20 7.93 0.78
T™MS 12 12.22 1.89 11.91 0.63
16 16.11 131 16.08 0.67
TABLE 3B : Resultsof precision studiesof FIN (I ntra-day
and inter-day)
Intra-day Inter-day
Amount found Amount found
Conc.
Drug il [ug/mi] [ug/mi]
* Mean % RSD Mean % RSD
[n=3] [n=3]
40 39.35 1.27 39.91 1.82
FIN 60 60.72 0.56 59.02 1.15
80 79.74 0.82 79.36 1.05
TABLE 4A: Reaultsof repeatability study of TM S
Sr.No. Concentration [ug/ml] Peak area
1 8 201425.8
2 8 204875.2
3 8 204568.9
4 8 204523.6
5 8 202342.6
6 8 207536.2
Mean = SD 204212.9+2143.61
% RSD 1.04
TABLE 4B : Resultsof repeatability sudy of FIN
Sr.No.  Concentration [pg/ml] Peak area
1 40 261328.5
2 40 257823.6
3 40 267124.9
4 40 259867.4
5 40 265143.5
6 40 264532.8
Mean + SD 262636.8 + 3537.5
% RSD 1.34

Initial  Amount recovered +
Drug amount added S.D. % %
[ugml] [pgml] [pgml,n= Recovery RSD
3
40 0 40.37+0.44 10092 111
40 32 31.95+0.36 99.83 114
FIN 40 40 80.33+£0.49 9991 122
40 48 47.99+0.60 9998 1.25

Hnalytical CHEMISTRY o
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ery wasfound to bewithin thelimitsof the acceptance
criteriawith averagerecovery of 99.90-100.50% for
TMSand 99.83-100.92% for FIN. Results of recov-
ery studiesareshownin TABLE 2A & B.
Precision

Precision wasevaluated by carrying out six inde-
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TABLE 5A : Robustnessevaluation of theHPL C method for TABLE 6A : Resultsof ruggednessstudy of TM'S
T™S Amount found of TM'S % RSD
- Analyst _
Chromatographic : [%] [n=3]
e R K T
conditions [ 99.40 0.76
A: Mobile phase pH I 99.58 0.60
> 1.883 041 0.56 TABLE 6B : Resultsof ruggednessstudy of FIN
6 2.051 0.68 0.78 -
7 2683 102 098 Analyst Amount ‘Ef)’/:’?d of FIN /["nFi“;‘]D
2205+ 0.703+ 0.77+
Mean + SD 040 0421 0210 ! 99.80 0.98
B: Flow rate (ml/min.) I 99.60 0.92
0.90 8.2 0.42 1.89 e cmpaon
1.0 6.99 0.98 1.02
1.1 4,55 1.34 0.49 i 159)
6.580+ 0913+ 1.133=+ 800 - 0.0
Meen + SD 185 046 070
C: Percentage methanol Ll - e
in w00 - 0.0
moabile phase (v/v)
S0 £0.0
90 4.204 0.47 1.25
70 2.683 0.88 0.89 b [ =a
50 1.011 1.39 0.58 @0 00
2632+ 0913+ 090+
Meen + SD 159 046 033 |
TABLE 5B : Robustnessevaluation of theHPLC method for o
FIN an : : . 00
w00 2500 o w00 4000 S0 0 §000 S50 ono [Am] 7000

Chromatographic Figure5: Overlain spectraof STADARD TM Sand Fin at 260

R, K T

conditions nm
A: Mobile phase pH 1000 . . . s . ; wo0
5 6.562 0.62 0.41 TABLET FORMULATION
G tav)]
6 6.780 0.73 0.69 =
7 7.333 0.94 1.08 == e
6.891+ 0.763+ 0.726+ na - e
Mean + SD 039 0162 033 ™

B: Flow rate (ml/min.)

00 5.0

0.90 8.341 0.75 1.24
1.0 7.333 1.05 0.93 = e
1.1 5.655 1.23 0.69 09
7109+ 1010+ 0.953+ _
Mean + SD 1356 0242 0275
C: Percentage 10.0 100
methanol in T D i e SIS |
mob“e pha% (V/V) . zon0 :‘in 0. 300D ) MO0 400 4500 %000 ﬁe.rs.c . o (aml 7000
90 10.233 0.57 1.78 F|gur?géc())verla|n pectraof TM Sand Finintablet formula-
70 7333 112 097 onat ceunm
50 4.324 2.02 0.42 pendent samplepreparations of asinglesampleby in-
7296+ 1213+ 111+  traday andinter-day precision. The sampleprepara-
Mean + SD . . . . .
2.95 0.73 0.68 tion was carried out in same manner as described in
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sample preparation. Percentagerel ative standard de-
viation (%RSD) was found to be less than 2% that
proves method ispreciseshownin TABLE 3A & B.

Repeatability
Itismeasured by multipleinjections of ahomog-
enous sampleof 8 g/ml of TMSand 40ug/ml of FIN

andthe% R.S.D. wasfoundto belessthan2 (TABLE
4A & B).

Robustness of the method

To eval uate the robustness of the devel oped RP-
HPLC method, smal ddiberatevariationsin optimized
method parameterswere done. Theeffect of changein
flow rate, pH retention time, and inmobile phaseratio
were studied. Themethod wasfound to be unaffected
by small changeslike +/- 10% in flow rate, +/- 0.2
changeinpH, shownin TABLE5A &B.

Sengitivity

LOQ and LOD can be determined based on visual
eval uation, signa-to-noise approach, standard devia-
tion of the response and slope. Limit of detection of
TMSand FIN was determined 0.28and 1.06, respec-

tively. Limit of quantitation of TMSand FIN wasde-
termined 0.85 and 3.22, respectively.

Specificity and selectivity

Themethod isquite selective. Therewereno other
interfering peak around theretention timeof TMSand
FIN; aso the base line did not show any significant
noise(Figures, 6).

Ruggedness

Differentandyd carried out precisonsudiesinasmi-
lar manner carried out by first andyst. The%Assay was
found to be 99.40-99.58%, and 99.60-99.80% of TMS
and FIN, respectively. Percentagerel ative standard de-
viation (%RSD) wasfound to belessthan 2% thet proves
methodisrugged, showninTABLEGA & B.

System suitability test

System suitability testingisessentia for the assur-
anceof thequdlity performance of the chromatographic
system. Thetailing factor, capacity factor, and theoreti-
cal platesfor TMS and FIN were in the acceptance
criteriaasper thelCH guidelines(TABLE 7A & B).

TABLE 7A: System suitability test for TM S
Proposed method

System suitability parameters

Retention time (R,) 2.833
Capacity factor (K") 0.96
Theoretical plate (N) 4128
Tailing factor (T) 1.04

TABLE 7B : System suitability test for FIN
Proposed method

System suitability parameters

Retention time (Ry) 7.33
Capacity factor (K") 0.99
Theoretical plate (N) 3655
Tailing factor (T) 1.03

TABLE 8: Analysisof tablet formulation

Brand name: Urimax-F
Batch no: DJ1505  Averagewt: 0.114 gm
Label claim  Amount found Amount found

P9 [mg] [mg] [%]
0.4 0.3952 98.80
0.4 0.4070 101.77
0.4 0.3995 99.89
™S 0.4 0.3996 99.90
0.4 0.3950 98.76
0.4 0.4056 101.40
Mean + SD 0.4003+0.005 100.08+1.26
%RSD 1.264 1.267
Drug Label claim  Amount found Amount found
[mg] [mg] [%]
5.0 4.9575 99.15
5.0 4.963 99.26
5.0 4.9385 98.77
FIN 5.0 5.0125 100.25
5.0 4918 98.36
5.0 5.0895 101.79
Mean + SD 4.9798 + 0.06 99.59+1.24
%RSD 1.25 1.25

Analysisof Phar maceutical formulation

The assay procedure was repeated for six times;
the percentage content of TMSand FIN in the tablet
formul ation was determined as 98.76-101.77% and
98.36-101.79% respectively (TABLE 8).

CONCLUSION

The present study was conducted to devel op and
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vaidateasmple, sengtiveand reproducible RP-HPLC
method for quantitative determination of tamsulosine
hydrochloride and finasteride. Thedeve oped chromato-
graphic assay fulfilled dl therequirementsto beidenti-
fied assimple, specific, selective and reliable method,
incuding accuracy, linearity, recovery and precision data

Furthermore, this simple and rapid RP-HPLC
method can al so be used successfully for the determi-
nation of tamsulosine hydrochloride and finasteridein
pharmaceutical formulationswithout any interference
fromtheexcipients.
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