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ABSTRACT

The developed UV spectroscopic method followed Beer's law at
the range of 10ppm to 50ppm and regression value obtained
from a standard calibration curve of Asenapine Maleate was
0.999 which indicates good linearity. The relative standard
deviation value obtained was less than 1 which indicates the
precision of the method. The lower standard error value
indicates the accuracy of the method. The Limit of Detection
was found to be 0.154 ppm and Limit of Quantification was
found to be 0.467 ppm which indicates the sensitivity of the
method and Sandell’s sensitivity was found to be 0.10899 ppm.
The results obtained conveniently adopted for the routine

estimation of Asenapine Maleate.
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INTRODUCTION

Asenapine Maleate -2 is a second-generation (atypical) antipsychotic agent used in the
treatment of schizophrenia with bipolar 1 disorder. Asenapine also belongs to the dibenzo-
oxepino pyrrole class. It is also for severe post-traumatic stress disorder nightmares in
soldiers as off-label use. FDA approved on August 13, 2009. Asenapine may improve
cognitive function and negative symptoms in patients with schizophrenia. It is chemically
(3aRS,12bRS)-5-Chloro-2-Methyl-2,3,3a,12btetrahydro-1Hdibenzo [2,3:6,7]oxepino[4,5-
c]pyrrole(2z)-2-butene-dioate,org5222,trans-5-chloro-2,3,3a,12b-tetrahydro-2-Metyl -1H-
dibenz(2,3:6,7) oxepino (4,5-c) pyrrole Maleate. Asenapine Maleate is a white to off-white
non hygroscopic powder, slightly soluble in water, sparingly soluble in 0.1 M HCI. After a
thorough literature survey, the present method was developed as per ICH Guidelines ¢, The
proposed method was done keeping in view economy and using cost-effective mobile phase
and buffer solution and the retention time was also found to be less compared to the existing

methods as per literature reviews as shown in Fig. 1.

Asgenapine maleate

Fig. No. 1: Structure of Asenapine Maleate
MATERIAL AND INSTRUMENT ¢8)

Asenapine Maleate was obtained from Sun Pharma, Baroda. Methanol used was Thermo
Electron India Pvt Itd; Lot No: 84776905-2. Ethanol used was Merck’s Specialties Pvt ltd;
Batch no: SGOF600451. Acetone used was Merck’s Specialties Pvt Itd; Batch no:
SF01600345. All other solvents used were of analytical grade only. Single Pan Balance
manufactured by SHIMADZU Corporation of model no AX200. UV-Spectrophotometer
manufactured by ELICO 159 India.

PREPARATION OF DRUG IN DIFFERENT SOLVENTS

Stock solutions were prepared by dissolving 10 mg of the pure drug made dilute up to 100ml
using different solvents like Methanol, Ethanol, Water, and Acetone.
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ABSORPTION MAXIMUM () Max) &1

The stock solution was diluted to get a concentration of 10ppm and scanned in the UV region
(200-400nm). It was found that it exhibits maximum absorption at 270.9nm as shown in Fig.

2-5.
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Figure No. 2: Standard Calibration Curve of Asenapine Maleate
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Figure No. 3: Determination of Amax of Asenapine Maleate in Ethanol
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Figure No. 4: Determination of Amax of Asenapine Maleate in Water
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Figure No. 5: Determination of Amax 0f Asenapine Maleate in Methanol

METHOD VALIDATION (215

Linearity

To find out the linearity range of the proposed UV spectrometric method, a curve was
constructed by plotting absorbance obtained for the analyte against its concentrations. A
series of 10 ppm, 20ppm, 30ppm, 40ppm, 50ppm were prepared for the standard calibration
curve and absorbance was observed as shown in Table 1. A good linear relationship (r=0.99)
was observed between the concentrations of Asenapine Maleate and the corresponding
absorbance. The regression equation of the drug concentration over its absorbance was found

to be Y=0.00904X-0.0052 (where y is the absorbance and x is the concentration of Asenapine

Maleate) as shown in Fig.6.
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Slope (M) =0.00904
Intercept(c) =-0.0052
Regression factor (r) =0.999
Equation: y=0.00904x - 0.0052

Table No. 1: Linearity Values of Asenapine Maleate

Sr. No. | Concentration (ppm) | Absorbance
1 10 0.09
2 20 0.174
3. 30 0.262
4 40 0.350
) 50 0.454

Slope=0.00904: Intercept=-0.0052; Regression factor= 0.999
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Figure No. 6: Linearity spectrum of Asenapine Maleate
Precision - Repeatability

The absorbance was observed repeatedly three times under the same experimental conditions

as shown in Table 2.
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Table No. 2: Precision Values of Asenapine Maleate

Sr. No. | Concentration(ppm) | Absorbance | Mean | Standard Deviation

20 0.174

1. 20 0171 | 0172 0.001527
20 0.173
30 0.260

2. 30 0.262 | 0.2603 0.00152
30 0.259
40 0.349

3. 40 0.351 0.35 0.001
40 0.350

Precision - Intermediate Precision

a. Analyst-Analyst: Three samples each of 30ppm concentration of Asenapine Maleate

were prepared by three different analysts and absorbance was observed as shown in Table 3.

Table No. 3: Precision Values — Analyst — Analyst of Asenapine Maleate

Sr. No. | Concentration(ppm) | Absorbance | Mean | Standard Deviation

30 0.263

Analyst 1 30 0.261 0.262 0.001
30 0.262
30 0.262

Analyst 2 30 0.259 0.2613 0.00208
30 0.263
30 0.264

Analyst 3 30 0.263 0.262 0.00281
30 0.260

b. Spectrometer-Spectrometer: Three samples each of 30ppm concentration of Asenapine
Maleate were prepared and absorbance was observed using different types of equipment as

shown in Table 4.
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Table No. 4: Precision Values - Spectrometer-Spectrometer of Asenapine Maleate

Instrument | Concentration(ppm) | Absorbance | Mean | Standard Deviation
30 0.262
Spectrometer-1
30 0.259 0.262 0.001
(ELICO)
30 0.260
30 0.259
Spectrometer-2
30 0.261 0.258 0.001527
(SHIMADZU)
30 0.258

c. Day-Day: Three samples each of 30ppm concentration of Asenapine Maleate were
prepared and absorbance was observed. Again two fresh samples of the same concentration

were prepared and absorbance was observed on the following day as shown in Table 5.

Table No. 5: Precision Values - Day-Day of Asenapine Maleate

Day Concentration (ppm) Absorbance | Mean | Standard Deviation
30 0.262
30 0.259
Day 1 0.262 0.001
30 0.260
30 0.261
30 0.263 0.2603
Day 2 0.001527
30 0.259

Precision - Reproducibility

Three samples each of 30ppm of Asenapine Maleate were prepared and absorbance was
observed in different labs as shown in Table 6.
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Table No. 6: Precision Values - Lab-Lab of Asenapine Maleate

Lab | Concentration(ppm) | Absorbance | Mean | Standard Deviation
30 0.262
30 0.259
Lab1 0.262 0.001
30 0.260
30 0.264
30 0.262
Lab 2 0.2612 0.00208
30 0.260

Accuracy

Three samples each of 50 % (15ppm), 100 % (30ppm), 150 % (45ppm) concentrations of

drugs were prepared and absorbance was measured as shown in Table 7.

Table No. 7: Accuracy Values of Asenapine Maleate

) Statistical Analysis
% | Concentration | Absorbance
% Recovery | Mean SD | %RSD
sample 1 0.130 49.61%
50% sample 2 0.132 50.38% 49.74 | 0.5859 | 1.17
sample 3 0.129 49.23%
sample 1 0.261 99.61%
sample 2 0.264 100.76% 99.86 | 0.7966 | 0.7977
100%
sample 3 0.260 99.23%
sample 1 0.393 150%
150% sample 2 0.391 149.23% | 149.96 | 0.765 | 0.510
sample 3 0.395 150.76%
Robustness

A sample of 30ppm was prepared and absorbance was observed at £5nm from absorption

maxima as shown in Table 8.
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Table 8: Robustness Values of Asenapine Maleate

Sr. No. | Concentration(ppm) | Wavelength(nm) | Absorbance
1. 30 265 0.259
2. 30 266 0.260
3. 30 267 0.261
4. 30 268 0.261
5. 30 269 0.261
6. 30 270 0.262
7. 30 271 0.261
8. 30 272 0.260
9. 30 273 0.260

10. 30 274 0.259
11. 30 275 0.257

System Sensitivity

A series of concentrations of 10 ppm, 20ppm, 30ppm, 40ppm, 50ppm were prepared and
absorbance was measured. The Limit of Detection, Limit of Quantification, and Sandell's

sensitivity were calculated from the data obtained as shown in Table 9.

Table No. 9: Sensitivity Values of Asenapine Maleate

Concentration (ppm) | Absorbance 1 | Absorbance 2 | Absorbance 3
10 0.09 0.085 0.092
20 0.174 0.178 0.169
30 0.262 0.265 0.258
40 0.350 0.402 0.346
50 0.454 0.459 0.448
Slope, m 0.00904 0.00972 0.0089

Average slope, m = 0.0092
Standard deviation, o = 0.0004386
LOD = 3.3 o /slope = 0.154pg/ml

LOQ =10 o /slope = 0.467pug/ml
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SANDELL’S SENSITIVITY= 0.001/ mean of the slopes = 0.001/ 0.0092 =0.10866 pg/ml
System Stability

The sample solution was analyzed after 24 hours at room temperature without any

disturbance as shown in Table 10.

Table No. 10: Stability Values of Asenapine Maleate

Stability | Concentration(ppm) | Absorbance
1stday 30 0.262
After 24 hrs 30 0.261

RESULTS AND DISCUSSION

Table No. 11: Validation Results of Asenapine Maleate

Sr. No. | PARAMETERS RESULTS

Mean = 49.74

S.D =0.5859
% RSD =1.177
Mean = 99.86
1. ACCURACY S.D =0.7966
100% sample

% RSD =0.7977

Mean = 149.96

S.D =0.765
% RSD =0.510
LOD = 0.154 pg/ml

50% sample

150% sample

2. SENSITIVITY LOQ =0.467 pg/ml
Sandell’s sensitivity = 0.10866 pg/ml
3. STABILITY No appreciable change
Slope(m) = 0.00904
. LINEARITY Intercept(c) = -0.0052

Regression factor(r) = 0.999
Equation: y=0.00904x - 0.0052

Citation: Juluri Krishna Dutta Tejaswi. Ijppr.Human, 2020; Vol. 18 (1): 697-707.



www.ijppr.humanjournals.com

The proposed method was found to be simple, sensitive, rapid, and economical for the
determination of Asenapine Maleate tablet formulation and had also been validated. The
developed UV spectroscopic method followed Beer's law at the range of 10ppm to 50ppm
and regression value obtained from a standard calibration curve of Asenapine Maleate was
0.999 which indicates good linearity. Hence the method can easily be adopted for the

estimation of Asenapine Maleate.
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