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ABSTRACT

A novel reverse phase high performance liquid clatmgraphic(RP-HPLC) method has been developed and
validated for simultaneous estimation of Silden&itrate Dapoxetine Hydrochloride in pure and masdd
formulations. Separation was carried out using cotuHypersil BDS ¢ (100mm x 4.6mm x 5u particle size) in
isocratic mode usingnobile phase composition of 0.1% orthophosphoric acid: Acetonitrile in the ratio of 50:50 and

P" adjusted to 5.0+0.1 with sodium hydroxide of the flow rate was 1.0 ml/min and the efflueaswnonitored at
287nm. The retenion time of Sildenafil Citrate i@snd to be 3.14 min and for DapoxetineHydrochderi4 min.
The method was linear from the concentration o6152.5 pg/ml and 7.5-37.5 pg/ml for the estimatafn
Sildenafil Citrate and Dapoxetine Hydrochloride.eThOD and LOQ were found to be 0.824ug/ml and 21498l
for Sildenafil Citrate and of Dapoxetine Hydrochtbe were found to be 0.90 pg/ml and 2.739 pg/ngyTindergo
degradation in acids, alkalies, thermal and pere@dd The method was validated according to the ¢jnigke of
international conference on harmonization (ICH) awds successfully applied in the estimation androeruial
formulations.

Keywords: Sildenafil Citrate, Dapoxetine Hydrochloride, RP{HE, method of validation and degradation studies.

INTRODUCTION

SildenafilCitrate(fig-1) is 2 - Hydroxy - 1,2,3 —rgpanetricarboxylate - 1-[[3-(6, 7-dihydro-1-metiisbxo-3-
propyllH pyrazolo[4, 3d] pyrimidin-5-yl)-4- ethoxipenyl] sulfonyl] 4-methyl piperazine with molecula
formulaG,HzNgO,S*C6H807 and molecular weight of66§.mol*.Sildenafil, sold as Viagra and other trade
names, is a medication used to treat erectile dgsfon and pulmonary arterial hypertension (PAHutts by
inhibiting cGMP-specific phosphodiesterase typdBES), anenzyme that promotes degradation of cGMRh
regulates blood flow in thepenis.The typical dosagfeSildenafil Citrate is 100 mg in men with eréeti
dysfunctionl,2,3].

Dapoxetine Hydrochloride (fig-11) is(S-(+)-N,N-Dirtteyl-a-[2-(naphthalenyloxy) ethyl] benzene methairam
hydrochloride withmolecular formula »,;NO.HCland molecular weight of 341.87g.mol Dapoxetine,
marketed as Priligy and Westoxetin 30 mg.It is finst compound developed specially for the treatmeh
premature ejaculation (PE) in men,works by inhilgitthe serotonin transporter, increasing serotemiction at the
post synaptic cleft, and as a consequence promejamylatory delay. As a member of selective saiotoeuptake
inhibitor (SSRI) family, Dapoxetine was initiallyreated as an antidepressant. However, unlike dB&RIs,
Dapoxetine is absorbed and eliminated rapidly i@ tody. Its fast acting property makes it suitatole the
treatment of PE but not as an antidepresi<ari, 6]
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Literature survey revealed that very few methodeeweported for the simultaneous estimation of iddit Citrate

and Dapoxetine Hydrochloride by RP-HPLC mefffetl2]. So an attempt has been made to develop an accurate
precise and economically viable RP-HPLC methodHersimultaneous estimation of combination of ies¢iin the
current research.
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Structureof Sildenafil Citrate Structureof DapoxetineHydrochloride

| Il
Experimental Details of Sildenafil Citrate and Dapoxetine Hydrochloride

Chemicals and reagents

HPLC grade acetonitrile and water purchased fromeEck, Mumbai, India, and orthophosphoric acid andium
hydroxide AR grade purchased from SD Fine Chem.mbhi, India. The reference sample and branded
formulation was supplied by Bio Leo Analytical labt/derabad, India.

Instruments and Columns

Waters HPLC model 2695 equipped with UV Visibleaddor using data handling system-waters alliancgosver
twosoftware. Power Sonicator, model no: 405, Hwagréchnology, Korea. The column used in the devakg
for determination islypersil BDS Gg (100mm X 4.6 mm, 5}

Selection of Chromatographic Method and Wave LengthA ay)

Selection of chromatographic method in generalasedtaking into consideration of several parameiikesthe
nature of the drugs, molecular weight and solubilince both the drugs selected are polar in aaRP-HPLC
was selected for initial chromatographic conditlmetause of its simplicity and suitability. The Qtmatographic
conditions are given in the table-I.

Chromatographic conditions:

Table : |
Method parameters | Optimisation conditions
Column Hypersil BDS C18, 100 X 4.6 mm, 54,
Flow Rate 1.0 ml/min
Wave length 287 nm
Column température| 30°C
Injection volume 20 pL
Run time 10 minutes
Diluent Mobile phase
Elution Isocratic
Needle wash Water: Acetonitrile 90:10 (v/v)

Selection of Wave LengthX max)

The maximum absorbance of Sildenafil Citrate angdatineHydrochloride was found to be 291nm andngil
respectively. From the UV visible spectrophotontetrésults; Simultaneous estimation of two spectraws
maximum absorbance at 287nm (Fig-IIl).

99
Scholar Research Library



K. Kalyani et al Der Pharmacia Lettre, 2015, 7 (10):98-106

1.000 — —

0.000 |- . — —

-O.163 1 ! 1
Z00.00 250.00 =00_00 =50.00 400_00

Fig-1ll Maximum absorbance spectrum of sildenafil étrate and Dapoxetine Hydrochloride

Preparation of mobile phase

Accurately measure the 0.1 % of orthophosphorid acd dissolve in 1000 mL of water andi® adjusted to 5 +
0.1 with 1M sodium hydroxide. The solution wasefitd through 0.45u membrane filter and was degagsed
freshly prepared buffer solution: Acetonitrile iratio of (50:50 V/V) was filtered through 0.05u mmigrane filter
and sonicated.

Preparation of Stock solution

Weighed accurately about 50 mg of Sildenafil Cérahd 30 mg of Dapoxetine Hydrochloride and tramstkinto
100 mL volumetric flask, added 60 mL of diluent athe solution was sonicated to dissolve and ditat¢he
volume with mobile phase.

Standard preparation:
Transferl0 mL of standard stock solution into 100vuolumetric flask and dilute to volume with diluen

Preparation of Sample solution

Weighed twenty tablets of Sildenafil Citrate andpbeetine Hydrochloride powdered uniformly in a naortAn
accurately weighed portion powder equivalent tav&pof sildenafil citrate and 30 mg of Dapoxetinedrtychloride
was transferred into 100 mL volumetric flask. Thentents of the flask were sonicated for about 15 for
complete solubility of the drug and the volume wisade up to 100 mL with mobile phase. Then the méxtuas
filtered through a 0.45u membrane filter. From @beve solution 10 mL aliquot was taken into a saeat00 mL
volumetric flask and diluted up to the volume wiitle mobile phase and mixed well.

Optimization of HPLC method

The HPLC method was optimized with an aim to depedo accurate and precise method for the estimation
Sildenafil Citrate and Dapoxetine Hydrochloride pharmaceutical dosage forms. For the method opdiioiz
different mobile phases were tried but acceptabtention times, theoreticalplates and good resniutibserved
with 0.1% orthophosphoric acid: Acetonitrile in ttaio of 50:50 using Hypersil BDS C18, 100 X 4.61nby,

Validated RP-HPLC Method for Sildenafil Citrate and Dapoxetine Hydrochloride.
Validation of the optimized method was performedaading to the ICH guide ling¢k3-16]

Accuracy

For accuracy determination, three different conegioins were prepared separately i.e.80%, 100%,12086 of
analyte and the chromatograms were recorded fosdnee.The results obtained for recovery were fownte
within the limits. The results were given in thélll

Table:ll Results for accuracy

Accuracy | Amount added | Amount recovered %
(ng/ml) (ug/ml) recovered
SFC DTH SFC DTH SFC | DTH

80% 375 22.55 37.27 2251 99.34 99.77

100% 50.10 | 30.20 49.90 29.96 99.58 9912
120% 62.50| 37.55 62.48 37.65 99.0  100.3
Overall mean of 3 levels % recovery 99.66
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Precision

The precision of an analytical procedure expressdioseness of agreement between a series of reezesutr
obtained from multiple sampling of the same homagsnsample under the prescribed conditions. Pogcis an
analytical procedure is usually expressed in testmariance, standard deviation, coefficient ofi@aon of a series
of measurement.

System Precision

System precision was determined by injecting sixnbgenous preparation solutions into HPLC Systena of
concentration 50pg/mL Sildenafil citrate and30pg/Mdpoxetine hydrochloride. The mean, standard tieviand
% RSD for peak areas of Sildenafil citrate and Da&piae hydrochloride from standard solutions weakcaated.
The % RSD of both the drugs was found to be beldwetce the method is said to be Precise.The reselts
given in the table-Ill.

Method Precision

Method precision was determined by injecting simpke solutions of Single batch were analysed ast@str
method. The mean, standard deviation and % RSPdak areas of Sildenafil citrate and Dapoxetinerdwgidoride
from sample solutions were calculated. The % R38e8afil citrate and Dapoxetine hydrochloride wasrfd to be
below 1.Hence the method is said to be Preciserd@hdts were given in the table-ll|

Table: Il Summary of validation parameters:

S.no | Validation parameters Salidenfil Citrate Dapoxtine hydrochloride
1 Precision (n=6)
RT(min) %RSD 0.0878 0.06
2 Method precision(n=6)
RT(min) %RSD 0.0772 0.06
3 Linearity
concentration range(ug/ml) 12.5-62.5 75375
4 Ruggdness(day-1 and day-2) (n=6) %R$D 0.15 0.06
5 Robustness
Change in Wavelength (x2nm). 0.156 0.195
Column oven temperature (5)
6 Specificity No interference at the retention time of both doegks
Interference from diluents and interferenge
7 LOD(pg/ml) 0.824 0.904
8 LOQ(pg/ml) 2.499 2.739

Linearity

Linearity for Sildenafil citrate was determined time range of 12;/g/mL - 62.;ug/ML (Fig-IV)andDapoxetine
hydrochloride was determined in the range ofud@/BL - 37.ug/ML(Fig-V). A graph was plotted with
concentration on X-axis and peak area on Y- axisanmrelation coefficient was determined. The rsswire given
in the table-1V

Concentration range (pg/mL) = 12.5-62.5

Correlation coefficient (r2) = 0.9999

Slope (m) = 4681

Intercept (b) = 110.7

700000 - y=4681.x+ 110./
R?=0.9999

600000 -
M

500000 - s
[ §

400000 - /./

300000 - 4

200000 | /'
100000 - /-/

-
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FiglV: Calibration curve forSildenafil citrate
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Concentration range (ug/mL) = 7.5- 37.5
Correlation coefficient (r2) = 0.9999
Slope (m) = 24777

Intercept (b) = -10960
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2000000 -
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R?=0.9999
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0 ¢ ¢ |
100 150

-500000

Fig-V: Calibration curve for Dapoxetine hydrochloride

Table no: IV Results for Linearity (n=6)

Parameters SFC DPH

Slope 4681 24777
Intercept 110.7 -10960

R? 0.9999 0.9999
Regression equation  Y=4681.x+110|7  Y=24777.x-10960
Linearity range 12.5-62.5 7.5-37.5

Ruggedness (Intermediate Precision)

The Ruggedness of the method has been verifiednbjysing the six samples of the same batch for oteth
precision as per test method by different analg@taidifferent instrument, different days. The getié prepared
six samples of the same batch for two differentsda3alculated % RSD for two different days by asgin six
samples for ruggedness results with the methodgiaaeported in the table-Ill.

Robustness

To evaluate the robustness, the following smallbéehte variations are made in the method and sedlyhe
sample in triplicate, Column oven temperature’@5Wavelength (+2nm). The system suitability waaleated in
each condition and compared the results with meghredision results. The method is robust for changeave
length and column oven temperature. The% RSD regantthe table-1ll, IV

Table no: V Results for Robustness

Chromatographic parameters
Retention time  (min)

Variations Area (uV2 Sec)
SFC DTH
Standard 3.143 4.033
Change in Column temperature  at+50C 3.155 4.054
1.Column temperature at%s 3.155 4.050

2.Column temperature at %5
Change in wave length at £ 2nm 3.152 4.047
1.wave length at 285nm

2,wave length at 298nm 3.152 4.046
%RSD 0.156 0.195

Specificity

Specificity shall be established by demonstrathrag the procedure is unaffected by the presengateference at
the retention time of the Sildenafil citrate andpbgetine hydrochloride with respect to mobile phatibuents,

placebo and degradants. The specificity studieisidiecdeliberate degradation of the tablet samplexposure to
stress conditions, Specificity studies also inclitenk, placebo and sample solution (control sajn@ddenafil
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citrate and Dapoxetine hydrochloride standard &wlutvere injected into the HPLC system. There was n
interference from the blank and placebo at thentite time of the peaks. Peak purity data revezds Sildenafil
citrate and Dapoxetine hydrochloride were homogasesand there was no interference at the reteniina of
Sildenafil citrate and Dapoxetine hydrochloride gea

Degradation Studies:

Forced degradation or accelerated degradationpioeess whereby the natural degradation rate abdugt or
material is increased by the application of addaiostress. Forced degradation or stress test umdgrtaken to
demonstrate specificity, When developing stabilitydicating methods, particularly when little infoation is
available about potential degradation products.s&hstudies also provide information about the disgran
pathways and degradation products that could faunngd storage. Forced degradation studies may fagipitate
pharmaceutical development as well in areas suctorasulation development manufacturing and packggim
which knowledge of chemical behaviour can be usgatéve a drug product.

Forced Degradation study was carried out by trgatie sample under the following conditions. Weijheenty
tablets of Sildenafil Citrate and Dapoxetine Hydvocide powdered uniformly in a mortar. An accuhateeighed
portion powder equivalent to 50 mg of Sildenafitr&e and 30 mg of Dapoxetine Hydrochloride wasadfarred
into 100 mL volumetric flask. The contents of thesk were sonicated for about 15 min for complelelslity of
the drug and the volume was made up to 100 mL mitbile phase.

Acid degradation

5 mL of the above stock solution was transferreéd #00 mL volumetric flask, and added 50 mL of ditti with
intermittent shaking for 15 min. To this flask 5 rmf.0.1N HCI was added and sonicated for 30 minoeasgralized
with 5 mL of 0.1N NaOH and diluted to volume withugnt and was analysed as per the test metho@fms1

Alkali degradation

5 mL of the above stock solution was transferred 00 mL volumetric flask, and added 50 mL of diti with
intermittent shaking for 15 min. To this flask 5 madf 0.1N NaOH was added and sonicated for 30 minute
neutralized with 5 mL of 0.1N HCI and diluted tolwme with diluents and was analysed as per thentesthodfor
12hrs.

Thermal degradation
The Drug substance was taken in Petri dish andsexpto a temperature of 105°C for 12hrs. Thendhgpte was
taken and diluted with the diluent for further aysé$. Treated sample was analysed as per the &tbkbth

Peroxide degradation

5 mL of the above stock solution was transferreéd #00 mL volumetric flask, and added 50 mL of ditti with
intermittent shaking for 15 min.To this flask 5mif 80% hydrogen peroxide was added and sonicate®dor
minutes and diluted to volume with diluent and \eaalysed as per the test method. No peaks shelutexl at the
retention time of Sildenafil citrate and Dapoxetimalrochloride.

Table:VI Results for degradation studies

Retention time (min) | % of active drug present afterdegradation

Condition Time SFC DTH SFC DTH
Acid degradation 12 3.148 4.041 16.06 82.09
Alkaline degradation 12 3.149 4.040 16.02 82.76
Thermal degradation 12 3.147 4.040 16.28 79.12
Paroxide degradatior 12 3.148 4.043 15.68 83.71

Limit of Detection (LOD) and Limit of Quantificatio n (LOQ)
The LOD and LOQ of the developed method were deterdnby analysing progressively low concentratibithe
standard solutions using the developed methodsrdshits are given in the table-ll|

LOD= 3.36/ Sand LOQ = 16/ S

o = standard deviation of the response
S = slope of the calibration curve of the analyte.

Analysis of Marketed Formulations
Twenty tablets of sildenafil citrate and dapoxetim@rochloride are weighed powdered uniformly imartar. An
accurately weighed portion powder equivalent tavipof sildenafil citrate and 30 mg of dapoxetineltochloride

103
Scholar Research Library



K. Kalyani et al Der Pharmacia Lettre, 2015, 7 (10):98-106

was transferred into 100 mL volumetric flask. Thentents of the flask were sonicated for about 15 for
complete solubility of the drug and the volume waade up to 100 mL with mobile phase. Then the méxtuas
filtered. From the above solution 10 mL aliquot vialsen into a separate 100 mL volumetric flask dihdted up to
the volume with the mobile phase and mixed welitidhy inject 20 uL of blank solution, placebo solution,
sample solution and standard solution, Disregaakpelue to blank and placelfaany.The results are given in
the table-VII

Table no: VII Results for assay of marketed formuldion

Drug Quantity claim *Quantity found (mg/tablet) + * 0% Assay found *
(mg/tablet) SD SD
Sildenafil Citrate 50 49+ 0.261 98.80+0.249
Dapoxetine Hydrochloride 30 29.76+ 0.427 99.21+0.483

*Each value is a mean of three readings

Recording of Chromatograms

The standard solutions stabilize the system utdlble baseline is obtained. Initially inject theuik solution and
placebo. The standard chromatograms were recorgéujdrted standard solutions and the peak areasaofiard
chromatograms were noted. Calibration graph wastqul using peak area Vs concentration. Then theplea
solution was injected and the amount of Sildergfihte and Dapoxetine hydrochloride present infthenulation
was calculated from the calibration curve. The amhad Sildenafil citrate and Dapoxetine hydrochiigripresent in
per tablet Dapoxetine Hydrochloride and Silden@fttate was found to be 79.16 + 0.688 mg. Tota¢lataim for
(P-FORE-30 mg of Dapoxetine Hydrochloride and 50ah§ildenafil citrate) formulation.

RESULTS AND DISCUSSION

The goal of the study is to development of simpégid, sensitive, specific and accurate HPLC methiod the
routine quantitative determination of samples. HgpeC;s BDS Column (100 mm x 4.6 mm; 54) was used
asstationary phase. The mobile phase compositidnléb orthophosphoric acid: Acetonitrile in theioadf 50:50
and P' adjusted to 5.020.1 with sodium hydroxide were ctelé. A good linear relationship’@ 0.9999 & f =
0.9999) was observed in the range of 12.5 pg/n2.5 fig/mL & 7.5 pg/mL - 37.5 pg/mL for sildenafitrate and
DapoxetineHCI. Recovery values obtained by the psed method are accurate.
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Fig VI: Standard chromatogram of sildenafil citrate and dapoxetine hydrochloride

The system precision was established by six repliggections of the standard solutions containémglyte of
interest. The value of relative standard deviatbBildenafil citrate and Dapoxetine HCL was founde 0.25 and
0.28 within the limit, indicating the injection regtability of the method.The method precision wstaldished by
carrying out the analysis six times using the psmgbmethod. The relative standard deviation ofeBidil citrate
and Dapoxetine HCL was found to be 0.57 and 0.XRimvithe limit, indicating the injection repeatatyilof the

method. Six samples of the same batch were premarelifferent days by the analysts. Calculated %RS0Owo

different days in six samples for ruggedness reswith the method precision within the limits. Thgstem
suitability was evaluated in each condition and pared the results with method precision resulte iethod is
robust for change in wave length and column overperature

The specificity studies include deliberate degriatiabf the tablet sample by exposure to stress itiond,
Specificity studies also include blank, placebaigoh, and sample solution (control sample), Sidd#mitrate and
Dapoxetine hydrochloride standard solution weredtgd into the HPLC system. There was no interfaxdrom
the blank and placebo at the retention time of pkeaks. Peak purity data reveals that Sildenafiatgt and
Dapoxetine hydrochloride were homogeneous and thex® no interference at the retention time of Jiddie
citrate and Dapoxetine hydrochloride peaks.The otktloes not permit detection of degradation prodact
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sildenafil citrate and DapoxetineHCL. .Although tdeugs underwent degradation at different condgidhe
retention time was not altered (Table VI).The mdths specific for the estimation of Sildenafil eite and
Dapoxetine Hydrochloride tablets. The sample solutivas injected and the amount of Sildenafil aitrand
Dapoxetine Hydrochloride present in the formulativas calculated from the calibration curve. The amioof
Sildenafil citrate and Dapoxetine Hydrochloride g@et in per tablet of Dapoxetine Hydrochloride &ildienafil
citrate was found to be 29.76+ 0.427 mg and 49261mg .Total label claim for (P-FORE-30 mg of Dagtixe
Hydrochloride and 50mg of Sildenafil citrate) foriations (Fig VII)
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FIG VII: A typical chromatogram for assay of market formulation containing Sildenafil Citrate and Dapoxtine Hydrochloride
CONCLUSION

The RP-HPLC method developed and validated allogisngle and fast quantitative simultaneous deteation of
Sildenafil Citrate and Dapoxtine Hydrochloride frats formulation. All the validation parameters wdound to be
within the limits according to the ICIHL7,18]. The proposed method was found to be specific Herdrugs of
interest irrespective of the excipients presentthedmethod was found to be simple, accurate, ggecigged, and
robust and can be involved in the routine analgdishe marketed formulation. Therefore this mettoash be
employed in quality control to estimate the amoafildenafil Citrate and Dapoxtine Hydrochloride prure
andpharmaceutical dosage forms
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