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ABSTRACT

A simple, precise, accurate, economical and reiabV spectrophotometric method has been develapethd
estimation of Paroxetine in tablet dosage form. Pheoxetine shows maximum absorbance at 293 nnatenand
obeys Beer's law in the concentration range of 2:0mL with good correlation coefficient’(® 0.9992). The
results of analysis were validated by recovery igtsildThe percentage recovery method was found t99tES3-
100.41 %. The relative standard deviation was fotmbe < 2.0 % in all cases. The Proposed specintghetric
method was validated as per the ICH () guidelines. The method was successfully appligpharmaceutical
formulation because no chromatographic interferenitem the tablet excipients were found. The pregosethod
was found to be accurate and reliable for routineagtification of Paroxetine in bulk form and pharceatical
formulations.
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INTRODUCTION

Paroxetine is chemically known &8S, 4R) - 3-[(2H-1, 3-benzodioxol-5-yloxy) methyi}(4-fluoro phenyl)
piperidine[1,2] Paroxetine is developed specifically for the ttmeent of depression, generalized anxiety disorder
(GAD), panic disordersand post traumatic stress disorder (PTSD) 481 premenstrual dysphoric disorder
(PMDD). Paroxetine acts by inhibiting reuptakeaffselective serotonin neurotransmitter [4]. Patimeewas the
first anti-depressaijb] for the treatment of panic disorders.

Literature survey revealed that not many analyticathods published to describe the quantificatioRaroxetine in
biological fluids includes UV- Spectrophotometrig],| HPLC[7-11], TLC, HPTLC [12] and Ultra Performance
Liquid Chromatography [13]The target of this study is to develop a new, s&ngmd fast analytical method by UV
spectrophotometric method to quantify Paroxetinebulk and its tablet dosage forntéowever the requirement of
fast, precise, very simple, efficient, time savamgd highly reliable analytical UV- Spectrophotonetnethod for
routine quality control purpose always necessitiesee a new and better method. Hence, it wasopeapto
develop a simple, trouble-free, fast, perfect, smasitive UV method for the concurrent estimatibiParoxetindn
pure form and pharmaceutical formulationsThis work describes the validation parametersedtaby the

International Conference on Harmonization [ICH] dglines Q2 (R1). Figure 1 shows chemical structfre
Paroxetine.
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Figure 1: Chemical structure of Paroxetine
MATERIALS AND METHODS

Selection of solvent

A number of trails were done to find out the idealvent system for dissolving the drug. The solgequch as
double distilled water, acetonitrile and methanetavtried based on the solubility of the drug. Mawin absorption
of the drug was found to be 293 nm in double déstilvater. So distilled water was selected as apéthsolvent in
this spectrophotometric method.

Instruments used
ELICO Double beam SL 210 UV-VIS spectrophotometeaswused to record the absorption spectra.
Spectrophotometer with 1 cm matched quartz celi® weed for the estimation of Paroxetine.

Reagents and Materials

Paroxetine standards obtained as a gift sample Hetero Drugs Ltd., Hyderabad, Andhra Pradesh alriéfarotin
tablets containing 10 mg of Paroxetitadblets are obtained from local pharmacy. Anafjtgrade double distilled
water used throughout the experiment was givenigpadh Pharmacy College, Vadlamudi, Guntur Dist.

Selection of detection wavelength:

Appropriate dilutions of Paroxetine were prepanenif the standard stock solution. Utilizing ELICO ulxbe beam
SL 210 UV VIS spectrophotometer, the dilutions afdXetine were scanned in UV range of 200 - 400using
double distilled water as a blank. It was obsemyed the drug showed maximum absorbance at 293 hichwvas
selected as the detection wavelength for the egtimaf Paroxetine. The spectrum of Paroxetindn@am in Figure
2.
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Figure 2: UV Spectrum of Paroxetine

Preparation of standard drug solutions:
An accurately weighed 10 mg of Paroxetine pure dmag dissolved and transferred in 10 mL volumeiask
containing 7.5 mL double distilled water and sotedawell. Then the volume was adjusted up to thekmaath
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double distilled water to obtain the stock (primasplution of 1000 pg/mL. From the above stock oty
secondary standard solution with a concentratiohOof Lg/mL was prepared. Aliquots of 0.2 to 1.0 poltions of
standard solutions were transferred to a serid®ohL volumetric flasks and volume in each flasksvaajusted to
10 mL with double distilled water to get the worgistandard solutions.

Preparation of Calibration curve:

Aliquots of standard drug (0.2 mL to 1.0 mL) sabutin double distilled water were transferred iateeries of 10
mL volumetric flasks and the solution was madeapfG@ mL with water. After setting the instrument fis spectral
properties the solutions were scanned in the wag#heranging from 200 nm - 400 nm. The wavelength o
maximum absorption for Paretine was found at 293 nm. Calibration data is@néed in Table 1. Calibration curve
was prepared by plotting concentration of Paroxetin X-axis and their respective absorbance’s axig- The
calibration curve is shown in Figure 3. The optid@racteristics are presented in Table 2.

Table 1: Linearity data for Paroxetine

Concentration(ug/mL) |Absorbance
0
0.0369
0.052¢
0.0747
0.094
0.118

(AN |O

=
o

Table 2: Optical characteristics, regression datafache proposed method

Parameter Result
Amax ( nm) 293
Beer’s law limits (ug / mL ) 2-10
Molar absorptivity (L.mol& cm™) 3989.996
Sandell's sensitivity (Lg/cm2/0.001 absorbancg U 0.082531
Regression equation (Y= a+bc); Slope is 0.01171
Standard deviation of slope,)S 0.000164621
Intercept (a) 0.0014
Standard deviation of intercept)(S 0.000996828|
Standard error of estimation ¢S 0.001377316
Correlation coefficient {j 0.9992
0.14 -
0.12 -
y=0.0117x + 0.0014
o 01 - R?=0.9992
(&)
[
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Figure 3: Calibration curve of Paroxetine by UV mehod

256
Scholar Research Library



Panchumarthy Ravisankaret al Der Pharmacia Lettre, 2016, 8 (3):254-260

Noise and smoothing:
Noise is an unwanted (or) unknown signal i.e., ikezk by the detector in UV spectrophotometry. Patime

standard solutions were scanned using ELICO SLspE@trophotometer and the spectrograms were alalysieg
Spectra treats software version 3.3. Paroxetinedata solutions having a concentration range df®@mcg/ mL
were scanned and from the spectrum it is obserhad the frequency of noise increased with decrease
concentration. In order to reduce the noise anditleease the smoothing box car method was appliée.
spectrum before and after smoothing are givergimrés 4 and 5. From the figure it is observed tioéde is reduced
and the spectrum was observed to be a smoothRieguction of noise and smoothing of spectrograrhprivide
good correlation and regression analysis duringldg@ment of calibration curves.
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Figure 4: Paroxetine at 4 mcg/mL before box car snathing using spectra treat§ software
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Figure 5: Paroxetine at 4 mcg/mL after box car smating using spectra treat§ software

Validation of the developed method: [14,15]
The proposed UV method of analysis was validatedursuance of ICH Q2 (R1) for the parameters lijk&tem
suitability, specificity, linearity, precision, as@cy, and robustness, limit of detection (LOD) dirdit of

quantitation (LOQ).

Precision:
The precision of an analytical procedure exprefisexloseness of agreement between a series oureeants

obtained from multiple sampling of the same homaegsnsample under prescribed conditions. Precisiaa w
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determined by intra-day and inter-day study. Theeatability of the method was evaluated by carryong the
assay 3 times on the same day and intermediatesipregvas evaluated by carrying out the assay oar3ecutive
days for the sample solution. The percent relate@dard deviation (% RSD) was calculated. Theltesbtained
are given in Table 3.

Table 3: Results of precision study

Inter-day
Day-1 |Day-2 |Day -3
Mean % recovery] 0.73 0.725 |0.727 | 0.733
SD 0.00144 |0.001419|0.00153|0.00155
% RSD* 0.198 0.1944 |0.2104 |0.2114
*average of 6 determinations

Parameter Intra-day

Accuracy (Recovery studies):

The accuracy of analytical procedure expresse<ltigeness of agreement between the value whichcispted
either as a conventional true value or an accefptervalue. Accuracy studies were performed atetltiéferent
levels (50%, 100% and 150%) by standard additiothate and the samples were analyzed in triplicatehey
proposed method. The recovery studies were captiethy adding known amount of pure drug Paroxedin&0%,
100% and 150% of preanalyzed formulation and tlopgsed method was followed. From the amount of sirce
found, % recovery was estimated. The results obthare given in Table 4.

Table 4: Results of accuracy study

Recovery Amount of standard drug Amount of the drug formulation | Amount recovered Mean Percent %
levels % solution added (ug/mL) added (pg/mL) (ug/mL) recovery +SD* RSD*
50 % 3 5 7.98 99.75+0.213
100 % 6 5 10.98 99.81+ 0.205 0.198
150 % 9 5 13.98 99.85+0.173

$= Standard deviation = Average of six determinations

Ruggedness

Method ruggedness is defined as the reproducibilftyesults when the method is performed underahaige
conditions. This includes different analysts, latories, columns, instruments, sources of reagefismicals,
solvents and so on. Method ruggedness may not ierkmwhen a method is first developed, but insightltained
during subsequent use of that method. The reshbitsred are shown in Table 5.

Table 5: Ruggedness results

Instrument-1 Instrument-2
Parameter (Systronics model 2203)|(Elico SL 159) Analyst-1 Analyst -2
Mean 0.73 0.735 0.73 0.735
SD* 0.00144 0.00162 0.00144 | 0.00162
% RSD 0.198 0.220 0.198 0.220

* = Standard deviation; % RSD= % Relative standard deviation

Robustness

According to ICH the robustness is a measure afdafsacity to remain unaffected by small, but delbe variations
in method parameters. The most important aspeceblafistness is to develop methods that allow foreetqd
variations in the separation parameters. For tderdhination of a method’s robustness, parametech ss
variation in detector wavelength are varied withirealistic range and the quantitative influencéhefvariables is
determined. If the influence of the parameter ithimi a previously specified tolerance, the paramistsaid to be
0.within the method’s robustness range. The absosbaas measured and assay was calculated fanmss.tThe
results of robustness are presented in Table 6.

Table 6: Results for Robustness study

Parameter | Amax 1 | A max 2
Mean 0.73 ]0.735
SD* 0.0014< |0.0016:

% R.S.0 | 0.198 | 0.220

* = Standard deviation; % RSTx % Relative standard deviation
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LOD and LOQ:

The detection limit of an individual analytical pexlure is the lowest amount of analyte in a samplieh can be
detected but not necessarily quantified as an esedige. The quantitation limit of an individual dytécal procedure
is the lowest amount of analyte in a sample whiah be quantitatively determined with suitable Bieci and
accuracy.

Limit of Detection and Limit of Quantitation weoalculated using following formula LOD = 3.3(SD$/and LOQ
=10 (SD)/ S, where SD = standard deviation gpoese (absorbance) and S = slope of the calibrafioa results
of LOD and LOQ are shown in Table 7.

Table 7: Limit of Detection (LOD) and Limit of Quantitation (LOQ)

Parameter Results
Limit of Detection (LOD) |0.38814ug/mL
Limit of Quantitation (LOQ) | 1.17618ug/mL

Procedure for assay of pharmaceutical formulations:

Twenty tablets of Paroxetine (Parotin) marketemtmiulations were weighed and powdered in glassanoA
guantity of tablet powder equivalent to 100 mgRafroxetine was transferred to 100 mL volumetriskland
ultrasonicated for 20 minutes and volume was magadéouthe mark with distilled water. The solution snven
filtered through a Whatman filter paper No 41. Titeate was appropriately diluted further to oltaioncentration
in between linearity range. The absorbance of ésalting solution was measured at 293 nm and theuatrof
Paroxetine was determined by referring to the catiibn plot. Assay results are presented in Table 8

Table 8: Assay results of Paroxetine

IAmount found *(mg) |, o *
(mean + SD) 0% Assay (% RSD

1 Parotin 10 mg 9.987+ 10 99.87 0.226
* Average of six determinations.

S.NO. [Formulation [Labeled amount

RESULTS AND DISCUSSION

For the selection analytical wavelength, Paroxeiokition were prepared separately by appropridtgiah of
standard stock solution and scanned in the speatrade from 200 - 400 nm by ELICO Double beam SQ RPV-
VIS spectrophotometer. Thé .« of 293 nm was selected for the determination axbRetine and the absorption
maxima curve was shown in Figure 2. The calibratanve for Paroxetine were prepared in the comagah
range of 2-10 ug/mL. The proposed method obeyedt'8&aw in the concentration range of 24@mL with good
correlation coefficient ofr= 0.9992. Calibration data is presented in TablBeker's law range was confirmed by
the linearity of the calibration curve of Paroxetiis shown inFigure 3 The optical characteristics and the data
concerning to the proposed method is representdalie 2. Accuracy studies were carried out by veop study
using standard addition method at three differemicentration levels (50, 100 and 150 %). The knawrount of
standard drug solution of Paroxetine to pre-analyzblet sample solution at three different coneiun levels.
The resulting solutions were analyzed by the pregasethods. The recovery study results was fourzbtm the
range of 99.53 to 100.41 percentages with percerR®D less than 2 (Table 4). The same solutioneadvery
study was further determined on same day at thiféereht times and on three different days forantay and
inter-day precision study. The precision of the hmedtwas found to be good with % RSD less thanhihv
indicates that the method was precise and thetseauk presented in Table Ruggedness was performed by
changing two different analysts and two instrumeantd the results are tabulated in Table 5. It revdaat the
proposed method was found to be rugged. For thermetation of a method’s robustness, parameterh ssc
variation in detector wavelength are varied withimealistic range and the quantitative influencethe variables
were determined. The absorbance was measured saylvaas calculated for six times. The results bfistness are
presented in Table 6. The results are within tleeified limits which states that this method isustb The LOD and
LOQ were found to be 0.388%4/mL and 1.17618g/mL respectively which shows that this method wasy
sensitive as they were within the permitted levélsee LOD and LOQ results are shown in Table 7. déeeloped
method was eventually utilized in analysis of talibemulation and were found to be within the prsed limits
and also the mean % assay value was found to 98 98. The assay results are given in Table 8.deweloped
method has good linearity, accuracy and precisanlts indicates that the high quality of the mdtho
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CONCLUSION

The developed and validated UV spectrophotometethod was found to be economical due to the usiooble
distilled water as a solvent throughout the experitnNone of the usual excipients employed inftheulation of
Paroxetine dosage forms interfered in the analytiBaroxetine by the proposed method. The systdtabdity
parameters and system precision are determinedfamti within the limits. The plot is drawn betweéme
concentration and absorbance which is found toireat in the concentration range of 2 - 10 pg/mthwgood
correlation coefficient greater thah= 0.9992. Low % relative standard deviation anchhigrcent of recovery
indicates that the method is highly precise andi@te. Thus, the developed method for Paroxetirefaand to be
simple, precise, accurate and cost effective andait be effectively feasible for routine sample Igsia of
Paroxetine in pharmaceutical dosage forms.
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