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ABSTRACT

A simple, specfic, accuate, and pecise revese phae High Performance Liquid Ciromatogaphic (RP-
HPLC) methodwas developed and validatddr the etimation d Dapoxetine HCI in bulk and phaaceutical
dosage forms. A Symmety C18, 3.5um column having 250 mm x 4.6 mm sodatic mode,with mobile
phase containingHPLC grade Acetonitile, Ammonium formaf60 : 40 v/v, pl 3.5 was used. The flow rate
was 1 ml/min and #luent was monitaed at 292 nm. Glomatogam showed a main peak foDapoxetine
HCI at retention time ©5.020 £ 0.0078 min. The @welation codficient was 0.999. The methodwvas
validated for linearity, sersitivity, precision, accuacy, robustness The limit d detection and limit bquantitation
for estimation d Dapoxetine HClwas found to be 0.142 and 0.47despectively. Recovg of Dapoxetine
was found to be in theange ¢ 98.9399.91%. Proposed methodwas successtilly applied for the quantitative
detegmination d Dapoxetine HCI in bulk and phaaceutical deage forms. RP-HPLC method for Dapoxetine
was Developed and validated according to ICH guiis.
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INTRODUCTION

Recently it has been suggested that Premature |Efjicu (PE) might be associated with the pertudratin
seretonergic 5- hydroxytryptamine neurotransmissibias been proposed that PE may be caused rgaded
central serotonergic signaling, hyposensitivitybefi T,C receptor, or hypersensitivity of the 5-HTreceptor, all of
which have been shown to decrease ejaculatorydatéme in men. PE is common problem, which may be
associated with considerably anxiety frustratiod aaegative impact on affected men and their sepadhers.

Dapoxetine HCI| an oral serotonin transporter irtbibiwas effective for the treatment of men witlempature
ejaculation. Dapoxetine HCI is designated chemyjcalls (S)-N, N dimethyl-3-(naphthalen-1-yloxy)-1-
phenylpropan-1-amine, is mainly used as erectilgfuhction as selective short acting potent seratoauptake
inhibitor (SSRI). Dapoxetine HCI mechanism of aetis thought to be inhibition of neuronal reuptadie
serotonin and subsequent potentiation of serotawciivity and increase the ejaculation time. Litarat survey
reveals less information about the determinatiodagfoxetine HCI by the HPLC method. The developethod
was validated as per ICH guidelines Q2 R1.[1]2, 3
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Figure 1. Dapoxetine HCI
EXPERIMENTAL SECTION

Apparatus

A UV- Vis Spectrophotometer (Jasco/ V-630), wasduwith quartz cells of 10mm path length; HPLC gcéa2000
series); Column Symmetry C18, 4.6x250mm, 5um gartsize (Waters); analytical balance ( Contech, 30B-
series); ultrasonicator cleaning bath ( spectrd 1a6B-400); filter papers 0.45um.

Materials
Dapoxetine HCI reference standard from and tabéet procured from the market; ammonium formate lobdatory
grade (Research-Lab Fine Chem Industries, Mumi@agtonitrile of HPLC grade (Merck specialist PvitdL
Mumbai).

Stock solution of dapoxetine 1000pg/ml was prepérsedsing 10mg of dapoxetine HCI in 10ml of methano

Chromatographic system

Analysis was conducted on Symmetry C18 4.6x250rmum Pparticle size column at 292 nm. The samples were
introduced through a Rheodyne injector valve wifh2 sample loop. The mobile phase consisted dfoadele

and ammonium formate (60:40, v/v), filtered throwgfilter, degassed in ultrasonic bath, and pungiedflow rate

of 1.0 ml/min.

Analytical method development

Different mobile phases were investigated to dgvdlte suitable HPLC method for the analysis of dafine

HCI in formulations. For the selection of media thiteria employed was sensitivity of the methaakeeof sample
preparation, miscibility of the drug, cost of salt® and applicability of method to various purpog&stention time
and peak area of dapoxetine HCI in the selectedumedt respective wavelengths were determined anthared
with the reference standards and formulation also.

RESULTS AND DISCUSSION

Preparation of calibration curve

Stock solution was prepared using 10mg of dapoaeHrC| in 10ml of methanol and further dilutions wetone
with mobile phase. Solutions were sonicated forif m ultrasonic clean bath and manually 20ul wajsdted
through the Rheodyne injector. Five concentratimese taken for the calibration curve at 292nm. Resuere
shown in figure 2. [1, 4, 5]

Specificity and selectivity

6 tablets of dapoxetine HCI formulation were tritied in mortar pestle and 10mg equivalent weiglitagfoxetine
HCI was transferred in 10 ml volumetric flask ammlume was adjusted with methanol. Peak area arditien
time of formulation was compared with the API oé tiirug.
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Figure No.2: Linearity graph for dapoxetine HCI
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Figure No. 3: Overly spectra for dapoxetine HCI
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Fig No. 3: Typical chromatogram of dapoxetine HCI 15pg)
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Sensitivity

The sersitivity of meaurement é dapoxetine HCI by se o the poposed methodvas estimated in tems of the
limit of detection(LOD) and the limit & quantfication (LOQ). The LOD and LOQ were calculatd by the se o
signal to nose ratio. In order to estimate the 10D and LOQ values, the blanksamplewas injectedsix times and
the peak eea d this blank was calculated s noise level. The IOD was calculated athree time the nose level,
while ten time the noge value gave the@Q. LOD and LOQ were found to be 0.142 and 0.4#&spectively.

Precision

The pecision of an analytical ppcedue expeses the cleeness of ageement(degee d scattg) betwveen theseries

of meauremens obtainedrom multiplesampling d thesame homogeneassample uder the gescribed conditios.

Method of precision was accessed on two levelg iahd intermediate precision. Solutions of knownaentration
were prepared in replicates and were injected tohgepeak area. Results obtained are shown ia fabhd 2.

Intraday precision

Table No.1: System precisions results (Intraday pr&sion) for dapoxetine HCI

Interday precision

Repeatability

Demorstration d precision was done unde two categoies. The injectionrepeatability(System Precision) was
ases®ed by wing six injections of the standad solution of Dapoxetine and theés RSD of the replicate

Concentration Peak area SD %RSD
pg/ml

12 315016 3275 0.69

17 671513 2396 0.35

27 1042231 | 11402 1.08

Table No. 2: System precision results (Interday prasion) result for dapoxetine HCI

Concentration | pooyarea|l  SD | %RSD
pg/ml

12 4772282| 4501238 093

17 685053 | 7213.66  1.04

27 10520979 1264425  1.19

injectiors was calculated. [7, 8, 9]

Accuracy

Table No. 3: Repeatability results for dapoxetine

S No. Concentration Peak Area
(ng/ml)

1 7 271874
2 7 276145
3 7 278414
4 7 278452
5 7 277665
6 7 276145

Mean 276449..

Std. Dey 2468.49

%RSD 0.8929

Accuacy d analytical pocedure expesses the clseness of ageement bateen he valuewhich is accepted
eithe as a conventional rie value o an acceptedeference value and the valu®und. Ths is sometimes
termed tueness Accuacy should be gablished acoss the specfied range & 98-102 %. For accuracy three
concentrations of five replicates were preparediajedted to get the peak area. [7, 8, 10, 12]
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Table No. 4: Accuracy results for dapoxetine HC |

Conﬁz?:;lanon Peak area| Concentration Found| Accuracy|
7 276510 7.03 100.49
17 67136: 17.2¢ 101.4¢
22 85479: 21.9¢ 99.9¢

Robustness

Robwetness is a meaure o capacity & a method taemain unfected bysmall, but delibeate vaiations in the
method conditios and & indicatiors of the reliability of the method.A method $ robuwst, if it is undfected
by small change in opeating conditiors. To detemine the robwstness of this method, the expemental
conditiors were  delibeately alteed at thee dfferent leves and retention time &d
chromatogaphic resporse were evaluatedOne facta at a timewas changed tostudy the &ect. Variation of
mobile phae compaition (60:40 v/v, flow rate by 1 ml/min(0.9 and 1.1 ml/mip Variation of wavelength by
292 nm (290nm and 294), Variations in pH by 3.8 @d 3.7had nosignificant dfect on the retention time and
chromatographic response of 15 pg/ml solution,datithg that the method was robust, The result viiasve in
table. no: 5, 6, 7 and 8. [7, 8, 12, 13]

Mobile Phase
Table No. 5: Results of robustness (mobile phaseyrfdapoxetine HCI
Buffer | Acetonitrile | Peak area | Retention time
40 60 594296 5.008
38 62 599351 4.658
42 58 598926 5.142
Wavelength
Table No. 6: Result for robustness (wavelength) fatapoxetine HCI
Wavelength | Peak area| Retention time|
29C 59496¢ 4.8¢
292 594296 5.00
294 587166 4.94
Flow rate
Table No. 7: Result for robustness (flow rate) fodapoxetine HCI
Flow rate | Peakarea| Retention time
0.9 ml/min 65444.2 5.45
1 ml/min 594296 5.00
1.2 ml/min 527334 4.21

pH of mobile phase

Table No. 8: Result for robustness (pH of mobile plise) for dapoxetine HCI

pH | Peak area| Retention time
3.3 592143 4.99
35 594296 5.00
3.7 600917 5.01

Recovery

The recovery bthe methodwas detemined by we o standad additiors at three dfferent leves, i.e. multiple
level recovey studies. Preanalged samples of Dapoxetine H Clwere spiked with extra 80, 100 and 1206 of
the standad dapoxetine HCI the mixtes were reanalyzed by the mposed method and thés recovey was
detemined.Values were found to bewithin the limits and ae presented in table. no: 9. [7, 8, 14]
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Table No. 9: Recovery result of dapoxetinéd C| by RP-HPLC

Amount of Amount of drug Amount
sample added (ug/ml) Recovera | % Recovery+ SD
(pg/ml) (ng/ml)
15 12 11.96 98.88 £ 0.31
1t 15 14.8¢ 99.01+0.58
15 18 17.72 98.46 + 0.41

Specificity

Chromatogam d Dapoxetine HCkhowed peak at aetention time 6 5.0min. The mobile plsa deigned for
the mehod resolved the dug vey efficiently; The Retention timefdapoxetine HClwas 5.0 £ 0.0078min. The
wavelength 292 nnwas selectedfor detection becase,; it resulted in bette detectionsersitivity for the dug. The
peakfor Dapoxetinefrom the tablet formulations was identified by comparitsgretention time and peak area with
those of standard dapoxetine HCI. Recovery wasddare 99.28 + 0.004. [7, 8, 11, 14]

Table No. 9: Specificity result for dapoxetineH C | by RP-HPLC

Label
Sample | Claim | Amount found (mg) Recovery+ SD (%) Retention time
(mg)
Tab 30 29.9¢ 99.28 + 0.004 5.02C + 0.0078 min

CONCLUSION

In the pesent invetigation RP-HPLC method for the quantitative simation d DapoxetineHCI in bulk
drug and phanaceutical formulatiors has been developed and validated ae ICH guidelines. The
developed R-HRLC method $ more sersitive, accuate and pecise as compaed to the peviowsly repated
method. Thee was no any inteference & excipiens in therecovey study.

The lov value d %RSD, high theoetical plats, good retention time andsersitivity suggested that the
developed method si sersitive. Thus the repated method § of corsiderable impatance and hegreat
industrial applicabilityfor quality contol and analsis of dapoaetineHCI from bulk dug andformulatiors.
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