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ABSTRACT

Objective: Knowing the exact amount of active pharmaceutical ingredient (API) in pharmaceutical dosage form is of utmost importance to
meet regulatory requirements and to ensure patient safety. Spectrophotometric analysis provides a simple, efficient, and economic approach for
estimation of API in the pharmaceutical dosage form. In the present work, we have developed simple, sensitive, and highly economic ultraviolet (UV)
spectrophotometric method for the estimation of amoxapine in a pharmaceutical formulation.

Methods: Amoxapine shows maximum absorbance of light at wavelength 297 nm in water. The linearity study revealed that it obeys Beer-Lambert’s
law over the range of 2-20 ug/mL. Absorptivity value of amoxapine was found to be 206.6+1.341.

Result: The tablet formulation was successfully analyzed by developed UV spectrophotometric method. The developed method was validated as per
International Conference on Harmonization guidelines with respect to accuracy, precision, specificity robustness . The limit of detection and limit of

quantitation was found to be 19.8 and 60.50 ng/mL, respectively.

Conclusion: The developed method is simple, precise, accurate, and cost-effective and can be used for routine analysis of amoxapine.
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INTRODUCTION

The pharmaceutical analysis is a branch of pharmaceutical sciences
having immense importance in the drug development and good
manufacturing practices. Knowing the exact amount of active
pharmaceutical ingredient (API) in pharmaceutical dosage form is of
utmost importance to meet regulatory requirements and to ensure
patient safety. Spectrophotometric analysis provides a simple, efficient,
and economic estimation of API in pharmaceutical dosage form [1,2].

Amoxapine (Fig. 1) is a tricyclic antidepressant, acts by inhibiting
reuptake of neuronal transmitter and help in controlling agitation and
anxiety along with depression [3,4]. Chemically, amoxapine is 2-chloro-
11-(piperazine-1-yl) dibenzo-[b,f] [1,4] oxazepine having molecular
weight 313.7 g/mol and molecular formula C, H, CIN,O [5].

There are numerous methods available for analysis of amoxapine, such
as high-performance liquid chromatography [6-9], high-performance
liquid chromatography-MS/MS [10], and spectrofluorimetric
method [11]. The spectrophotometric method using chromogenic
reagents such as phenanthroline and naphthoquinone sulfate for color
development and first-order spectrophotometric method using ethanol
as a solvent are also reported [12,13]. All the methods available are
either costly or time-consuming. Hence, the aim of proposed research
work was to develop simple, accurate, precise, and economic ultraviolet
(UV)-spectrophotometric method for estimation of amoxapine in
pharmaceutical dosage form.

METHODS

Instruments

UV-1800 spectrophotometer (Shimadzu, Tokyo, Japan), with UV probe
2.52 software and 10 mm rectangular quartz cell was employed to
develop UV-spectrophotometric method. AR2130 balance (Adventurer,
New Jersey, USA) was used for all weighing procedures.

Standard, tablet formulation, chemicals, and reagents

Amoxapine (purity 99.2%) was obtained as a gift sample from
Mehta Pharmaceutical Industries, Mumbai (India). Amoxapine tablet
formulation (amolife 50 mg, La Pharma, Ahmedabad, Gujarat) was
purchased from regional pharmacy shop. All other chemicals and
reagents (Sisco Research Laboratories Pvt., Ltd. (Mumbai, India) used
were of analytical grade, procured from local vendor and used without
further purification. Double-distilled water was used throughout the
experiment.

EXPERIMENTAL AND RESULT

Standard stock and working solution preparation

The standard stock solution was prepared by dissolving an accurately
weighed quantity of amoxapine (10 mg) in aliquot portion of methanol
and volume was made up to 10 ml with water. The working solution
was prepared by diluting the 0.1 ml of standard stock solution with
water so as to get a concentration of 10 pg/ml.

Determination of absorbance maxima (A, )

The amoxapine solution in water (10 pg/ml) was freshly prepared
from stock solution and scanned in the UV range of 400-200 nm
(Fig. 2) against blank. The well-defined spectrum was observed with

absorbance maxima at 297 nm.

Linearity and range

The standard stock solution was serially diluted with water to
different concentrations such as 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28 and 30 pg/ml. The absorbances of these solutions were
recorded at wavelength 297 nm. The plot of calibration curve was
plotted for absorbance versus concentration (Fig. 3). The calibration
curve shows the linearity over the concentration range from
2 pg/mkL to 20 pg/mL.
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Determination of absorptivity value

Absorptivity value was determined by weighing five different weights
and preparing five dilutions for precise result. For this, the standard
stock solution of amoxapine for each weight was diluted in five different
volumetric flasks with water to obtain 10 pg/ml of concentrations. The
absorbance of each solution was recorded at 297 nm using 10 mm
quartz cell. The absorptivity values for five different weights were
calculated using formula mentioned below. The results obtained
from the absorbance of each solution were used for calculation of
absorptivity value, and results are depicted in Table 1.
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Fig. 3: Study of beer lambert’s law
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Absorbance

Absorptivity value = -
Concentration of analyte (g /100 ml)

Application of proposed method for analysis of tablet formulation
For analyzing the tablet formulation of amoxapine, 20 tablets were
weighed to the determine average weight and powdered. Accurately
weighed quantities of tablet powder equivalent to 10 mg amoxapine were
transferred in 10 ml of volumetric flask. The content of flaks was dissolved
in aliquot part of methanol by vigorous shaking, and the volume was made
with water. The final concentration of 10 ug/ml was obtained by diluting
the aliquot portion of these stock solutions with water. The absorbance of
these solutions was measured at 297 nm wavelength, and the amount of
drug was estimated. The data of estimation are depicted in Table 2.

Validation

International conference on harmonization (ICH) Q2 (R1) guidelines
were referred to validate the proposed method with respect to accuracy,
precision, linearity, range, specificity and ruggedness [14].

Accuracy

The recovery of amoxapine in tablet formulation was ascertained by
standard addition method. The preanalyzed tablet powder was spiked
with pure drug at three different levels, 80%, 100%, and 120% of the
pre-analyzed tablet powder. The three replicates of each concentration
were studied, and percentage of recovery was calculated. The results of
accuracy are shown in Table 3.

Precision
The repeatability and intermediate precision of proposed method was
analyzed on same day, different day and by different analyst. The results

of precision studies are depicted in Table 4.

Specificity

The deliberated degradation of tablet sample was carried out in
different condition such as acidic, basic, oxidative, thermal, and UV. The
results are shown in Table 5.

Limit of detection (LOD) and limit of quantitation (LOQ)

The LOD and LOQ were calculated using formulae for LOD
(LOD=3.3xa/S) and LOQ (LOQ=10x ¢/S). Where o stands for standard
deviation (SD) of the response and S stands for slope of calibration
curve of the analyte. The results of LOD and LOQ are shown in Table 6.

Robustness

The robustness of proposed method was examined by doing small
deliberate change in method parameters for instance, change in
wavelength. The results are depicted in Table 7.

Table 1: Absorptivity value of amoxapine

Weights (mg) Absorptivity value* Mean +SD % RSD
10.1 206.46 206.80 0.606
9.9 205.06 +1.253

10.1 206.46

10.3 208.02

10.2 208.04

*Each value is mean of five observations. RSD: Relative standard deviation

Table 2: Application of proposed method for the analysis of
amoxapine in tablet dosage form

Weight of tablet Absorbance* % Estimation* % RSD
powder (mg) mean+SD
28.84 0.209 100.32+0.931 0.928

*Value is a mean of six observations. SD: Standard deviation, RSD: Relative
standard deviation
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Table 3: Results of recovery study

Weight of tablet powder (mg) Absorbance Amount recovered (ug/mL) % Recovery* mean+SD % RSD
28.47 0.354 18.37 102.09+0.724 0.709
27.74 0.380 19.68 98.44+0.897 0.911
26.05 0.425 22.02 100.09+0.942 0.941
*Value is mean of three determinations. RSD: Relative standard deviation, SD: Standard deviation
Table 4: Results of analysis of amoxapine on intraday, interday, and by different analyst

Amolife (Avg. wt. 137.71 mg for 50 mg of amoxapine) Intraday Interday Different analyst
Mean*+SD 99.63+0.751 99.80+0.510 100.52+0.689
% RSD 0.753 0.511 0.686
*Value is mean of six observations. RSD: Relative standard deviation, SD: Standard deviation

Table 5: Results of specificity studies ACKNOWLEDGMENT

Conditions Weight of tablet  Percentage of % RSD
powder (mg) amoxapine*
mean+SD
0.1 N HCI 29.22 99.95+0.746 0.746
0.1 N NaOH 30.14 99.27+0.985 0.992
3% H202 29.60 99.31+0.482 0.485
Thermal (60°C) 28.19 100.90+0.773 0.766
uv 28.97 99.33+0.752 0.757

*Each value is mean of three observations. RSD: Relative standard deviation,
UV: Ultraviolet, SD: Standard deviation

Table 6: Regression analysis

Parameters Values
Linearity range 2-20 pg/mL
Correlation coefficient (r) 0.995
Slope 0.019
LOD 19.8
LOQ 60.50
LOD: Limit of detection, LOQ: Limit of quantitation
Table 7: Results of robustness study

Parameter Amolife Mean* SD % RSD
Wavelength 295 nm 100.75 0.927 0.920

299 nm 99.51 0.759 0.763

*Value is mean of three determinations. RSD: Relative standard deviation,
SD: Standard deviation

DISCUSSION

The proposed UV spectrophotometric method was successfully developed
for estimation amoxapine in pharmaceutical formulation. As compared to
earlier reported methods for the estimation of amoxapine, the proposed
method is rapid, simple, and highly economic and therefore, useful for
routine quantitative analysis of amoxapine. This method will reduce
the tedious procedures involved in the preparation of sample and
solvent system. The spectral analysis of amoxapine shows the maximum
absorbance at wavelength 297 nm with linearity over the range of 2-20
pg/mL. The data of regression analysis are depicted in Table 6. The
results of the analysis and investigations of tablet formulation revealed
that excipients of tablet formulation did not interfere with the analysis of
amoxapine. The method was validated in terms of accuracy, precision, and
robustness as per ICH guidelines. Almost 100% recovery of drug confirmed
that the proposed method is accurate whereas the low % relative SD value
indicated high precision of the method with sufficient robustness.

CONCLUSION

From the results, it can be concluded that the developed UV
spectrophotometric method is simple, precise, accurate, and cost-
effective and can be used for routine analysis of amoxapine.
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