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ABSTRACT

Two simple, precise, and easy methods were suattgsis#veloped for the estimation of Atomoxetingrbghloride

in bulk and pharmaceutical dosage forms. The fingthod was UV-spectrophotometry, which is lineatha
concentration range of 20-100ug/ml at maximum abaoce {.y) 270 nm. The correlation coefficient was found
to be 0.999. The accuracy of the method was raffiged 99.5-100.3%. The percent relative standardiaten
(%RSD) for precision was found to be less than 2B reproducibility of the method was determinedeolaon
ruggedness was found to be 0.3-1.4%. The secorttbchetas based on reversed-phase high-performagoélli
chromatography (RP-HPLC) using acetonitrile: phoaghbuffer P 6.8 (60:40v/v) with 1ml/min flow rate. The
detector response was obtained at 270nm. The ageetgntion time for the drug was obtained 4.2:3®in. The
calibration curves were linear from 20-100pg/mligthwas used as in the case of UV-method. The acguof the
method was determined by percent recovery studiggad from 99.8 to 101.77%. Mean Intra - and intlEy assay
relative standard deviations were 0.9 and 0.4%.d&amess and robustness were also calculated na than 2%.
The proposed methods were applied successfullyhioranalysis of drug in pure and in its dosage f®ramd
validated according to ICH guidelines.
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INTRODUCTION

Atomoxetine hydrochloride [1](fig 1), is designated chemically as (-)-N-methyb3enyl-3-(o-tolyloxy)-
propylamine hydrochloride, and has molecular mak<91.82. It has a solubility of 27.8mg/ml in water
Atomoxetine is a white solid that exists as a glanpowder inside the capsule, along with pregeizgid starch and
dimethicone. It is classified as nor-epinephrineptake inhibitor, approved for use in children, ladoents, and
adults. It inhibits nor-epinephrine transportemosenin transporter, and dopamine transporter wé$pective K
(dissociation constant) values of 5, 77, and 1451Akmoxetine, principally it is metabolized by C¥$02D6
through oxidative enzymatic pathway and by gluatdingtion [2]. It is used treat attention-deficitgeyactivity
disorder. The literature review stated that theme f@aw methods available for the evaluation of Atoetine
hydrochloride in pharmaceutical formulations, swashcolorimetrid5], fluorimetric [6], visible[7-9], UPLC[9],
HPLC [10,11], HPTLC[12], RP-HPLC[13-20] and UV Spectrophotometr[21,22] methods. The developed
methods by RP-HPLC and UV spectrophotometry argleinprecise, easy and economical and are alsdated.
Hence, these are used for routine analysis fomesion of drug.
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Figure 1: structure of atomoxetine hydrochloride

MATERIALS AND METHODS

Materials

All the chemicals used for the development of mdthavere AR and HPLC grade. Methanol and potassium
dihydrogen phosphate of AR grade were purchased Ranchem Chemicals Ltd. Acetonitrile, methanol aater

of HPLC grade from Merck chemicals Ltd. AtomoxetirkCl pure drug was obtained as a gift sample from
Aurobindo Pharma (P) Ltd., Hyderabad, India. Therkeied formulation (Axepta) was purchased from lloca
Pharmacy, which was manufactured by Intas pharntiae¢s) Selaqui, Dehradun, India.

Instrumentation

For UV-Spectrophotometry method, the Elico SL Zd@ible beam UV-VISIBLE Spectrophotometer, with wide
range photodiode detection and fired 10mm path drsldor reference and sample were used. For RP-HPLC
Agilent 1120 compact LC system includes an isocrptimp, manual injector, variable wavelength progreable

UV detector was used. Chromatographic separatiahcaaied out on agcolumn (Agilent ODS UG5 column,
250mmx4.5mm). Axis AGN 204-PO digital balance ar&lIH ultrasonic bath sonicator were used.

Method development
The following standard solutions were used fordbeelopment of UV-spectrophotometry and RP-HPLChoet

Preparation of standard stock solution

Accurately weighed 10 mg of Atomoxetine hydrochderistandard and transferred into 10 ml volumeteskf It
was dissolved in some amount of water and shakdélrumid it dissolves and then volume was made authe mark
with same solvent to obtain final concentrationl6D0 pg/ml (standard stock solution A). From thevabstock
solution, 2.5 ml of aliquot was pipetted into arBbvolumetric flask and the volume was made ughtornhark with
water to obtain the final concentration of 100 plgfstandard stock solution B).

Selection of analytical wavelength

Using standard stock solution B, 10ug/ml soluticesvgcanned in the wavelength range of 200-400nonder to
observe maximum absorbance. Thg,selected for atomoxetine hydrochloride is 270nneesiih shows maximum
absorbance at thag,,,.

Selection of analytical concentration range

Appropriate aliquots of standard stock solutionvs pipetted out into a series of 10ml volumettasks. The
volume was made up to the mark with distilled wateobtain a concentration ranging from 20-100ug/2q, 40,
60, 80, 100, pg/ml).

Preparation of calibration graph

The absorbance of the above solutions was measti2¢Dnm. A calibration graph of concentrationalssorbance
was established. The drug follows the beer's latalt@w in the concentration range of 20-100ug/rhle Tegression
equation was established and the correlation aoefii was determined.

Preparation of tablet formulation solution

Ten tablets of Atomoxetine hydrochloride were weigifand their average weight was determined. THettatvere
crushed to fine powder. The powder equivalent tantOof Atomoxetine hydrochloride was weighed arssdived
in water in 10 ml volumetric flask by keeping it itra-sonicator for 2min. This solution was usedtest stock
solution A. From the above stock solution, 1 mthaf aliquot was pipetted out and transferred t0 anllvolumetric
flask. The volume was made up to 10 ml with wateobtain a solution 100ug/ml is stock solution BorR stock
solution B, 0.5ml was taken and the volume was mgud® mark with water and the absorbance was méted at
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270nm. The concentration of the above solution @etermined by substituting the value of absorbanca
regression equation.

Preparation of mobile phase

After several trials, the following mobile phasesasuccessfully used to develop RP-HPLC method. dhikeile

and buffer were used as mobile in ratio of 60:40miture of 480 ml of acetonitrile and 320 ml oftassium
dihydrogen phosphate buffer (pH 6.8) was prepaféen it was ultra sonicated for 20 minutes anér@d through
0.45um filter paper.

Buffer preparation
A mixture of 16ml of 0.2M Potassium dihydrogen phloate and 7.16ml of 0.2M sodium hydroxide soluticere
taken in a 200ml volumetric flask, mixed well ahen volume was made up to the mark.

Method Validation

Both RP-HPLC and UV methods were developed and validbtedsing following suitable parameters such as
linearity, precision, accuracy, ruggedness and L&id LOQ. For RP-HPLC, system suitability tests alsre
carried out to determine the adequate performahaecbromatographic system.

System suitability

In RP-HPLGC it is an integral part of method development useérisure the performance of HPLC system. The
parameters such as retention time (Rt), numbenegretical plates (N) and tailing factor (T) wekaleated for six
replicate injections at a concentration of A§nl.

Robustness
For RP-HPLC method development, the robustnesd@fanalytical method was studied by differing pbsbi
parameters such as the change in flow rate andtgtevavelength.

Linearity
The linearity of the proposed methods was deterchim@ng standard stock solution B. To establiskdity, the
following concentration range of 20, 40, 60, 80480n! of solutions were used.

Precision

The precision of the methods was evaluated witlkeaggbility and intermediate precision studies. Rigdality was
studied using six determinations within a shoreiaél of time on the same day. For intermediateipren, the
absorbance of the same solutions were measurddemdifferent days in a week and %RSD was caledlat

Accuracy

The accuracy of two methods was developed by regmtadies which were carried out at three diffetenels i.e.,
80%, 100% and 120%. These were prepared from tesk solution B. The % recovery of the drug frone th
formulated tablet dosage forms was calculated yguggression equation method.

Limit of detection and Limit of quantitation
The LOD and LOQ were calculated manually from tlopes of the calibration curve and standard dewnatibhe
lowest concentration of the analyte can be detdotadsample but not necessarily quantitated asxaat value.

The limit of detection (LOD) may be expressed aPLO3.3>/S
The limit of quantitation may be expressed asLOQ = 10%/S

Where, ¢ = the standard deviation of the response
=She slope of the calibration curve
Ruggedness
The ruggedness of the both methods was determipethalyst variation (analyst | and analyst 2) amstrument
variation (Elico SL 218 and 210 double beam UV-Sjgctrophotometers). The results were analyseidtstally
and the effect of variations were estimated. Theceatration of 100pg/ml solution was used for rutygss.
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RESULTS AND DISCUSSION

Simple, precise, economical and easy methods warelaped for the estimation of Atomoxetine hydracitle by
RP-HPLC and UV spectrophotometry. The proposed ousthwvere validated according to ICH Q (2B) guidedin
The two methods results were statistically caledand compared.

For RP-HPLC, according to XXIV (621) guidelinesetbystem stability studies were calculated on fygstepared
stock solutions and the results were given in TdblRobustness of the analytical method was detexnby the
change in flow rate to 1.0+2.0ml and detection viewgth 270nm+1nm.The %RSD was found to be 0.55%.

The linearity of two methods was developed usingceatration range 20-100ug/ml at 270nm. The cdiogla
coefficient was calculated statistically and théaated results were given Table 2. The precisios eetermined for
two methods. The sample to sample precision wakiaeal using six samples of six different concditns at
three intervals. Day to day variability was alssessed using six concentrations. The %RSD was ftubeé less
than 2% and the result were given in Table 3.

The accuracy of two methods was determined by mgostudies. Three different concentration leveé&semused
i.e. 80%, 100% and 120%.These studies indicatddtianethod was free from the interference of @raits used

in the formulation. The %recovery for HPLC methodsn09.8 to 101.77%w/w and for UV-method was 99.5 to
100.3%wi/w. The results are given in Table 4.

The limit of detection and limit of quantificatiomas calculated for both methods. For HPLC, the L&D LOQ are
2.6pg/ml and 7.9ug/ml respectively and for UV-Spamhotometry, 0.64ug/ml and 1.95ug/ml respectively.
Ruggedness was determined and validated by thatigarifrom analyst to analyst and instrument toitistrument
using similar operational and environmental coondi#i. The %RSD was found to be less than 2%.Thdtsemste
shown in Table 5.

The marketed Formulation also was estimated byguiese two methods. The other ingredients andcbiexis
usually present in the pharmaceutical dosage foadmat interfere in estimation. The results werewvgh in Table 6.

Table 1: Parameters of System Suitability

Parameters Results
Retention Time (min) | 4.2
Tailing” 0.4¢
Theoretical Plate 832¢
%RSD 1.414

" Mean of six replications and %RSD: relative starsldeviation

Table 2: Statistical data of Atomoxetine Hydrochloide at 270nm

Parameter UV spectrophotometry | RP-HPLC
Linearity (ug/ml) 20-100 20-100
Correlation coefficier 0.999¢ 0.999¢
Slope 0.0062 17855
y- intercept 0.0027 7873.2
Limit of detection (g/ml) 0.644 2.6
Limit quantification (ug/ml) 1.951 7.9

Table 3: Summary of %RSD values of Precision

Parameter | UV-Spectrophotometry | RP-HPLC
Precision

Intraday 0.56 0.95
Interday 1.44 0.486

“mean of six repetitions
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Table 4: Recovery Studies of Atomoxetine Hydrochlade

Drug % of raw material added | UV-Spectrophotonetry RP-HPLC
%Recovery | %RSD | %Recovery| %RSD
Atomoxetine hydrochloridg 80 99.5 0.641 100.77 1.16
100 100.3 0.992 99.8 0.82§
12 99.¢ 0.56¢ 101.2 0.89¢
Mean recovery 99.5-100.3 99.8-101.77

%RSD: percent relative standard deviation

Table 5: Summary of Ruggedness

Parameter | UV-Spectrophotometry [ RP-HPLC
Ruggedness

Analyst 1 0.3379 0.82
Analyst 2 1.4¢ 0.8C
Instrument 1 1.313 -
Instrument 2 1.354

mean of six determinations

Table 6: Assay of marketed formulation

UV-Spectrophotometry RP-HPLC
Drug | Concentration (ug/ml) | Amount found | %Purity | Amount found | %Purity
50 48.6 97.5 49.5 99.21
CONCLUSION

The developed and validated RP-HPLC and UV-methagte assured required precision and accuracy. 8hdts
of an analysis of tablet formulation and recoveydies suggest that the developed methods werefrivae the
interference of excipients used in tablet formwolati The methods were found to be simple, preciseyrate,
economical and rapid. Hence, above methods cannfijgoged in quality control to estimate the amouft o
Atomoxetine HCI in bulk and commercial formulations
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