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ABSTRACT

New simple, accurate, precise, rapid, selective eqtoducible high performance thin layer
chromatographic method for quantitative analysistmimoxetine hydrochloride as the bulk drug
and in pharmaceutical formulations has been esshiell and validated. High performance thin
layer chromatography (HPTLC) on aluminium - baclsdita gel 60ks,4 plates with methanol-
triethylamine 10:0.5 (v/v) as mobile phase wasofgfld by densitometry measurement at 270
mm. This system was found to give compact bandatéonoxetine hydrochloride £R0.55 +
0.02). Calibration plots were linear in the rang®®- 1800 ng per spot with correlation
coefficient 0.9986. The recovery was in the rang@8010 - 99.85 %. The method was validated
in accordance with ICH guidelines and can be useahalysis of marketed formulations.
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INTRODUCTION

Atomoxetine is the first non-stimulant drug apprdver the treatment of an attention-deficit
hyperactivity disorder (ADHD). It is sold in therfa of the Hydrochloride salt of Atomoxetine.
It is a selective nor-adrenaline reuptake inhibitb/3]. Chemically, it is (R) n-methyl-3-(2-
methylphenoxy)-3-phenylpropylamine (figure 1) [4].
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Figure 1: Structure of atomoxetine hydrochloride
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Literature survey reveals that several methods teen reported like UV, HPLC, HPLC-MS
and for its estimation in plasma [5-9]. As far as are aware no HPTLC method has been
reported for atomoxetine hydrochloride as the hlrlkg and in pharmaceutical dosage forms. It
was therefore thought worthwhile to develop a senpeliable, rapid, sensitive and accurate
HPTLC method for analysis of atomoxetine hydrodakeras the bulk drug and in tablet and
capsule dosage forms.

MATERIALS AND METHODS

Chemicals and Reagents

Pharmaceutical-grade atomoxetine hydrochloride wawdly supplied as gifts by Sun
Pharmaceuticals Pvt. Ltd, Baroda, India and usebowt further purification. Other chemicals
of HPLC grade were supplied by Lichros®lv- E. Merck (India) Ltd., Mumbai. Atomoxetine
hydrochloride tablets (Axapta - 40 mg) and capgAteentrol - 5 mg) were procured from Intas
Pharmaceutical Pvt. Ltd. Baroda, India and Sun rRbeeutical Pvt. Ltd, Baroda, India
respectively.

Instruments

For HPTLC Camag Linomat 5, Camag twin trough glasamber (10 x 10 and 20 x 1@amag
TLC scanner 3, Camag Reprostar 3 with digital canfi@r 254nm, 366nm and with light, Camag
UV cabinet with dual wavelength UV lamp, Stationd®itase: Silica gel & F2s4 coated on
aluminum sheet, Hamilton 100ul HPTLC syringe.

Preparation of Standard Stock Solution (1000 pug/mL)

A standard stock solution (1000 pg/mL) of atomaxetihydrochloride was prepared by
dissolving 50 mg of standard atomoxetine in 50 ndtlmanol. Standard solutions for calibration
were prepared by dilution of the stock solutionhwitethanol; the concentrations were such that
amounts of atomoxetine hydrochloride between 3QIB@D ng were applied to the plate.

Chromatographic Conditions

HPTLC was performed on 10 cm x 10 cm aluminiunoit TLC plates coated with 0.2 mm
layers of silica gel 6044 ( E. Merck, Darmstadt, Germany). Before use platese prewashed
with methanol, activated at 110° C for 5 min, tls¢éored in a desiccator. Samples were applied
to the plates as 6 mm bands, 14 mm apart, by useLafomat 5 applicator (Camag, Muttenz,
Switzerland) equipped with a 100 mL Hamilton syen@onaduz, Switzerland). The rate of
application was 150 nLS Linear ascending development with methanol-tritetmine 10 : 0.5
(v/v) as mobile phase was performed, in the dankaiCamag twin-trough glass camber
previously saturated with mobile phase vapour forniin at room temperature (25° C). The
development distance was 9 cm and the developnmeatapproximately 30 min. The volume of
mobile phase used for chromatography was 10 mlerAfevelopment the plates were dried in a
current of air by means of a hair drier. Densitainetcanning at 270 nm was performed in the
UV region of 200 — 400 nm and the overlain absorpspectrum was recorded using Camag
TLC scanner 3.

Selections of Detection Wavelength
After chromatographic development, bands were sxmamver the range 200 — 400 nm and the
spectra were overlain (figure 3) at 270 nm.

Method Validation
The method was validated in accordance with ICHigiines [10, 11].
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Preparation of Calibration Plots and Linearity

A standard stock solution of atomoxetine hydrodde®(1000 pg/mL) was applied to an HPTLC
plate in the range of 300 to 1800 ng per spot. glaee was developed and scanned under the
conditions described above. Each amount was arthfjzetimes and peak areas were recorded.
A calibration plot of peak area against the respecdmount of atomoxetine hydrochloride was
established.

Sensitivity

The sensitivity of measurement of atomoxetine hgdiaride was estimated as the limits of

detection (LOD) and quantitation (LOQ), which weralculated by the use of the equations

LOD = 3.3 xN/B and LOQ = 10 »N/B, whereN is the standard deviation of the peak area of the
drug ( = 3), taken as a measure of the noise Bglthe slope of the corresponding calibration

plot.

Accuracy

Accuracy is the closeness of the test results médaby the method to the true value. To study
the accuracy 20 tablets and capsules were weighg¢g@vdered and analysis of the same was
carried out. Recovery studies were carried outdmjteon of standard drug to the sample at three
different concentration levels taking into consatem percentage purity of added bulk drug

samples.

Repeatability

Standard mixture solutions containing 300, 600,,90P00, 1500 and 1800 ng/spot were
prepared and chromatogram were recorded. Area weesured of the same concentration
solution five times and RSD was calculated.

Intra-day and Inter-day Precision

Variation of results within the same day (intra-dapd variation of results between days (inter-
day) were analyzed. Intra-day precision was detegthby analyzing atomoxetine hydrochloride
for three times in the same day. Inter-day prenisias determined by analyzing both the drugs
daily for three days.

Reproducibility
The area was measured at different laboratory usiogher instrument by another analyst and
the values obtained were evaluated using t-tegfidy their reproducibility.

Specificity and Selectivity

Specificity is a procedure to detect quantitativblg analyte in presence of component that may
be expected to be present in the sample matriectely is the procedure to detect qualitatively
the analyte in presence of components that maykpecéed to be present in the sample matrix.
Commonly used excipients in tablet and capsule gregjpn were spiked in a pre weighed
guantity of drugs and then absorbance was measmédcalculations done to determine the
quantity of the drugs.

Robustness
The solutions were prepared and then analyzed etitnge in the analytical conditions like
different laboratory, different analyst, and di#fat instrument.
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Procedure for Analysis of Tablet Formulation

Twenty tablets were weighed accurately and powdétedider equivalent to 25 mg atomoxetine
was taken and transferred to a 25 mL volumetriskfl@ontaining approximately 10 mL
methanol. The mixture was ultrasonicated for 10 than diluted to volume with methanol. The
solution was filtered through a Whatman No. 4% fippaper. An aliquot of 2.5 mL was taken and
transferred to a 25 mL volumetric flasks and vadéwwvas made up to the mark with methanol to
give solution of 100 ng/ul. 10 ul of the above sioln was applied to an HPTLC plate to furnish
1000 ng per band of atomoxetine. After chromatogiadevelopment, the peak area of the band
was measured at 270 nm and amount of drug in eddét twas determined from the calibration
plot. The analytical procedure was repeated sirgifor the homogeneous powder sample.

Procedure for Analysis of capsule formulation

Twenty capsules were weighed and the sample sobitior the estimation of atomoxetine
hydrochloride in capsule dosage form was prepaneldaaalyzed as per the procedure given for
atomoxetine in tablet dosage form.

RESULTS AND DISCUSSION

Method Development

After the trials of various mobile phase systemeshsas chloroform: ammonia (10: 0.2 v/v),
methanol: ammonia (10: 0.2 v/v) and methanol: hgktmine (10: 0.2 v/v), methanol:
triethylamine (10: 0.5 v/v) was found to be satisfay giving good resolution peak  (Figure 2).
The R value for atomoxetine hydrochloride was 0.55. Ttilowing equation for straight line
was obtained for atomoxetine hydrochloride.

Linear equation y = 1.3356x + 97.873

Track = ,1D: =@ta
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Figure 2: Chromatogram of standard solution of atonexetine hydrochloride using mobile phase methanol:
triethylamine (10: 0.5, v/v) (proposed method)

The overlain spectra of atomoxetine hydrochlorideenled that at 270 nm the drug possess
significant absorbance (Figure 3).
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Figure 3: Overlain view of all tracks of atomoxetire hydrochloride at 270 nm

Calibration curve for atomoxetine hydrochloride vpaspared by plotting graph of concentration
v/s area (Figure 4) and an equation for straigi# Was obtained.

CALIBRATION CURVE OF ATOMOXETINE
3000 -
y = 1.34x + 96.613
2500 4 R? = 0.9986
2000 -
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O 1500 - . )
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1000 +
500 -
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Figure 4: Calibration curve of atomoxetine hydrochbride at 270 nm

Method Validation

Linearity

The calibration graph was linear (figure 4), ilee system adhered to Beer’s low, over the range
300 - 1800 ng per band (r2 = 0.9986). Linearity we&aluated by duplicate analysis of six
standard working solutions equivalent to 300 - 18§(er band atomoxetine hydrochloride. The
linear regression equation is shown in figure 4.

Precision

Results from determination of intra-day precisiby,analysis of standard solutions covering the
entire calibration range, are listed in table IeThethod was found to be precise with % RSD
0.23 - 1.92 for intra-day (n = 3) and % RSD 0.3461 for inter- day (n = 3) for atomoxetine
hydrochloride. The method was found to be speeafimo interference observed when the drug
was estimated in presence of excipients (Table 1).
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Table 1: Results of measurement of intra and inteday precision

Concentration

Intra-day

Inter-day

(ng/spot) (n=3) % RSD (n=3) %RSD
300 477.33 £ 9.200 1.92 486.43 +7.84 1.61
900 1314.73 + 7.600 0.57 1317.20+13/22 1.04
1800 2460.90 + 5.838 0.23 2469.86 + 9.1 0.38

Determination of LOD and LOQ

To determine the limits of detection and quant@ticoncentrations in the linear range of the
calibration plot were used. LOD and LOQ were cated as 3.3/s and 10c/s respectively,
where thes is standard deviation of the response and s isldpe of the calibration curve. LOD
and LOQ were 77.58 ng per spot and 235.099 ngpmerespectively.

Accuracy

Accuracy was determined by calculating the recavéhe method was found to be accurate
with % recovery 99.10 - 99.85 % for atomoxetine fogthloride tablet and 98.10 - 99.28 % for
atomoxetine hydrochloride capsule (Table 2 & 3).

Table 2: Results from accuracy study (Tablet), n 6

Amount of sample | Amount of standard drug added | Amount recovered | Recovery
(ng per spot) (ng per spot) (mg) (%)
1000 0 998.25 -
1000 500 1497.02 99.85
1000 1000 1982.20 99.10
1000 1500 2479.65 99.16
Table 3. Results from accuracy study (Capsule), n &
Amount of sample Amount of standard Amount recovered | Recovery
(ng per spot) drug added (ng per spot) (mg) (%)
1000 0 998.25 -
1000 500 1477.02 98.46
1000 1000 1962.20 98.10
1000 1500 2482.65 99.28

Solvent Suitability
The method was found to be rugged as there washange in absorbance up to 48 hr of
preparation of solution in methanol (Table 4).

Table 4: Solvent suitability study for atomoxetine hydrochlaide in methanol

Time (hr) Area atomoxetine Result _
900 ng / spot | % atomoxetine

0 1329.9 100.45

4 1323.4 100.01

8 1330.3 100.52

24 1347.2 101.81

48 1349.2 101.96

Reproducibility

The method was found to be reproducible as thee maasignificant difference when sample
concentration of 900 ng per spot was estimatedgusuwo different analysts, tcal obtained was
1.07 (< 4.30)*(Table 5)
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* At 95 % confidence interval, t - tabulated = 4.30

Table 5: Reproducibility data for atomoxetive hydrachloride (900 ng/spot)

Analyst |
Area+SD (n=3)
1315.96 £ 9.74

Analyst Il
Area £ SD (n = 3)
1325.56 + 8.28

Result of t-test Inference

1.07

Not significant

Validation parameters are summarized in Table 6.

Table 6: Summary of Validation

Characteristic Atomoxetine hydrochloride
Linear range (ng/spot ) 300 — 1800
Correlation coefficient 0.9986
Limit of detection (hg/band) 77.58
Limit of quantization (hg/band) 235.099
Repeatability (RSD, n=6) 0.780
Inter-day (n = 3) 0.38-1.61
Intra-day (n = 3) 0.23-1.92

99.10 — 99.85 (Tablet)

0,
Recovery (%) 98.1 — 99.28 (Capsule)

Specificity Specific
Solvent stability Solvent stable for 48 h
Reproducibility Reproducible

The method was also evaluated by assay of commigr@sailable tablets and capsules
containing atomoxetine hydrochloride. The assay \{#4$ 99.05 for atomoxetine hydrochloride
tablet and 100.46 for atomoxetine hydrochloridescég

CONCLUSION

This HPTLC method for quantitative analysis of atxetine hydrochloride in pharmaceutical
formulations is simple, fast, accurate, precisegc8p, rugged, reproducible and without
interference of excipients. The method was valdlateaccordance with ICH guidelines. The
method reduces analysis time and found to be ¢fesitiee and seems to be suitable for routine
analysis of pharmaceutical formulations in qualkiyntrol laboratories, where economy and
speed are essential.
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