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ABSTRACT
The study goal is to establish a sensitive, accurate, simple and validated Ultra violet (UV) spectrophotometric technique by multilinear

regression method for the assessment of Granisetron in the bulk drug and pharmaceutical formulations. The multivariate calibration technique relies on
linear regression equations and employs correlation between absorbance and concentration at five different wavelengths. The Amax of Granisetron was
at 302 nm. The results were treated statistically. A linear plot was achieved in the concentration range of 10 - 30 umol/L and regression co-efficient

was obtained to be 0.999. The percentage recovery was obtained in the range of 99.48 - 101.81 % w/w.
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INTRODUCTION
Granisetron hydrochloride is an antiemetic widely used in

the patients undertaking chemotherapy and radiotherapy. Excitation
of 5-Hydroxy tryptamine3 receptors triggers nausea and vomiting.
Granisetron suppresses nausea and vomiting by blocking the action of
serotonin at SHT 3 receptors (1). Granisetron (Figure 1), 1-Methyl-N-
[(1R, 31, 5S)-9-methyl-9-azabicyclo [3.3.1] non-3-yl]-1H-indazole-3-
carboxamide hydrochloride is a indazole derivative. Chemical
Formula is C18H24N40 and molecular weight is 348.9 g/mol (2).
Granisetron has its receptors both centrally and in GIT. The drug
Granisetron is official in USP and BP (3,4). The literature surveys
revealed various analytical methods like UV and Visible
spectrophotometry (5-12), HPLC (13-15), HPTLC (16) and LC-
MS/MS (7 18) for the estimation of the drug in formulations and in

human plasma.

Figurel: Chemical structure of Granisetron
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The suggested technique is based totally on the direct
evaluation of Granisetron with high accuracy and precision. This
technique is simple, with less cost and it can be used to bulk drug and
in dosage forms. Multivariate standardization method shows the shift
of single species analysis from a single defendant variable to 'm'
defendant variables. E.g. sensors or wavelengths that can be
concurrently comprised within the calibration model (19-25).

Under the optimized circumstances, the applied analytical
technique gives great resolving power, rapidity, sensitivity and low
price for quantitative and regular analysis of an investing admixture.

In this case, if the absorbance of an analyte(X) i.e.
Granisetron, is scanned at 5 wavelengths set (A = 298, 300, 302, 304

and 306 nm), the subsequent formula can be applied for any preferred

wavelength.
AN298 =a X Cx+ Kl oo (1)
AR300 =D X Cx+K2. oot 2
AN302=cXCx+Kk3 ..o 3)
AN304 =d X Cx+Kk4 .ot “)
AR306=e X Cx+KS oot %)

Where, AM represents the absorbance of a, b, ¢, d, e are the
slopes of the linear regression functions of the analyte; k1, k2, k3, k4,

k5 are the intercepts of the linear regression at the five preferred
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wavelengths and Cx is the concentration of the analyte. The above

five equation systems (1-5) can be concised as
AT=axCx+bxCxtcxCx+dx Cxtex Cx+KT.......... 6)
The above equation can be further simplified to
AT =Cx (atbtctdte) + KT...ooooiiiiiiiiiiiien (@)
Where AT and KT act as the amount of the absorbance
acquired and the amount of intercepts of regression equations at five
wavelength individually. The concentration of the analyte X in a

solution can be computed by the formula.

Ar — Kr
C, =
(a+b+c+d+e)
MATERIALS AND METHODS
Chemicals and solvents
Distilled Water

Analytical grade Granisetron was obtained ex gratia from Ideal
analytical and Research Institute production, Pondicherry. The
marketed tablet formulation used was Kytril, Roche Pharmaceuticals,
India, (Label claim —2 milligram Granisetron), procured from the
local market.

Instrumentation
LAB INDIA 3092 UV-Visible double beam spectrophotometer

Ultra Sonicator
Analytical balance

Method development
Solvent selection
Granisetron was freely soluble in distilled H2O. Hence it

was used as a solvent to dissolve the standard drug and sample.

Preparation of the standard stock solution
Standard stock solution of Granisetron was prepared by

liquefying 100 mg of reference drug in 50 mL of distilled water and
then finally made up to the mark in a 100 mL standard flask with
distilled water. Different concentrations 10 - 30 pmol/L of solution
was prepared from this standard stock solution.

Determination of Amax
The stock solution is further diluted appropriately with

distilled H20 to acquire a concentration of 20 umol/L. This was
scanned from 200 - 400 nm. The Amax was obtained as 302 nm
(Figure 2). A linear curve was obtained when the absorbance was
plotted against the concentration (Table 1). The solutions were
scanned across the range surrounding 302 nm i.e., 298, 300, 302, 304,
306 nm to enhance the correlation and to reduce the instrumental
error.

Preparation of sample solution
Accurately weigh and powder 20 tablets of Granisetron and

weight corresponding to 10 mg was measured and dissolved in 10 mL
of distilled water to obtain 1 mg/mL solution. This solution was
filtered and used for further analysis.

Method Validation
As per ICH Q2B guidelines the technique was validated for

sensitivity, accuracy, precision and linearity [26].

DOI: 10.22270/jmpas.V1014.1442
Linearity
The different concentrations over the range of 10 - 30

umol/L  were prepared from the standard stock solution of
Granisetron. In order to minimize the instrumental fluctuations and to
improve the correlation these solution were scanned in the
wavelength surrounding its absorbance maxima. i.e. 298, 300, 302,
304, 306 nm. The absorbances were recorded and the standardization
graphs were obtained by plotting the concentration vs absorbance.
(Figure 3, Table 1).

Table 1: Multivariate UV calibration obtained at five wavelengths

Conc. Absorbance (AU)

(ng/ml) 298 nm 300 nm 302 nm 304 nm 306 nm
10 0.322 0.329 0.331 0.327 0.316
15 0.505 0.516 0.519 0.513 0.495
20 0.646 0.661 0.665 0.657 0.634
25 0.815 0.833 0.842 0.831 0.801
30 0.966 0.987 0.995 0.982 0.948

By calculating the LOD and LOQ using the below
formulae, the susceptibility of the technique was determined.
LOD=330/S ittt ®)
LOQ=100/S ciiiiiiiiii e ©)
Whereas, o is the standard deviation (SD) of the lowest concentration
and S is the slope of standard curve.

Precision
To assess the intraday and interday precision, 20 pmol/L

was scanned six times in a short interval of time on same day for
intraday precision and six different days for interday precision.

Accuracy
The recovery study of the suggested technique was resolved

by standard addition method at 80%, 100% and 120 %. The stock
solution of sample and the standard was prepared. 1 mL of standard
solution was pipetted into a three standard flask, add 2.2, 3, 3.8 mL
sample solution and make up to the volume of 10 mL with distilled
water. The percentage recovery was calculated after measuring the
absorbance with a UV spectrometer.

Assay
The absorbance of extracted tablet solution was recorded at

302 nm and the quantity present in the formulation was calculated as
in Table4.

RESULTS AND DISCUSSION
The Amax of Granisetron was obtained at 302 nm in

distilled H20 as the solvent.

Figure 2: UV spectrum of Granisetron
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The technique was linear in the selected concentration
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range over 10 - 30 pmol/L. The data from the linear regression

analysis shows good linear relationship with R?>=0.999 for all the
calibration plots. The equation for the linear regression is Y=0.033x +
0.01. For precision, the % relative standard deviation was 0.2013 -
0.8789. The detection limit and quantification limit obtained is 1.118
umol/L and 3.388 pmol/L respectively. Therefore as per ICH
guidelines each of the validation parameters were within the limits.

Linearity
The linearity was recorded at 298, 300, 302, 304 and 306

nm in the concentration range 10 - 30 umol/mL and it was presented
in the Figure 3 and their calibration curves and residual plots were
shown in Figures 4 to 8 & 9-13 respectively. At each of the
wavelength the fewer values of standard deviation shows the
technique was precise and the LOD and LOQ were computed and
reported in Table 2.

Figure 3: UV spectrum showing linearity of Granisetron at 302 nm
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Figure 4: Calibration curve at 298 nm Figure 9: Residual plot at 298 nm
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Figure 5: Calibration curve at 300 nm  Figure 10: Residual plot at 300 nm
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Figure 6: Calibration curve at 302nm Figure 11: Residual plot at 302 nm
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Figure 7: Calibration curve at 304 nm Figure 12: Residual plot at 304 nm
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Figure 8: Calibration curve at 306 nm  Figure 13: Residual plot at 306 nm
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Table 2: Linearity data showing LOD and LOQ at all five wavelengths

LOD LOQ
Waz/::zl;gth Regression equation R’ % RSD
(nmol/L) (nmol/L)
298 Y=0.032x+0.0116 0.9987 1.102 3.339 1.6416
300 Y=0.0327x+0.012 0.9987 1.093 3.312 1.6282
302 Y=0.033x+0.01 0.9986 1.118 3.388 1.6679
304 Y=0.0326x+0.0108 0.9986 1.130 3.423 1.6857
306 Y=0.0314x+0.0108 0.9987 1.094 3314 1.6289
Precision

The lower value of standard deviation shows that the technique was
specific and percentage RSD for the inter day and intraday precision
obtained were in the range of 0.2013 - 0.8789 and it lies within the
limit of value less than 2% at each wavelength. The low value of
percentage relative standard deviation reveals the suggested technique
was accurate and precise (Figure 14, 15).

Figure 14: UV spectra showing intraday precision
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Figure 15: UV spectra showing interday precision
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Recovery
As per ICH guidelines the % recovery of the Granisetron

was found to be in the range of 99.48 - 101.81 % w/w, it was well
within limit of 97 - 103 % w/w (Figure 16, Table 3).

Figure 16: UV Spectrum showing accuracy of Granisetron
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Table 3: Recovery Studies
Amount | Amount Amount
Wavelength %
present added Absorbance | recovered
Recovery

(nm) (ng/ml) | (ng/mL) (ng/mL)
11 0.528 15.98 99.89
298 5 15 0.646 19.98 99.92
19 0.752 23.88 99.48
11 0.539 16.10 100.61
300 5 15 0.661 20.13 100.63
19 0.769 23.99 99.96
11 0.543 16.29 101.81
302 5 15 0.665 20.23 101.16
19 0.775 24.06 100.24
11 0.536 16.18 101.15
304 5 15 0.657 20.26 101.30
19 0.766 23.99 99.96
11 0.518 16.25 101.59
306 5 15 0.634 20.10 100.48
19 0.738 24.15 100.63

Assay

The absorbance of the tablet formulation was recorded at

302 nm. The amount and assay percentage was found to be 1.99 mg

and 99.33 % w/w with a % RSD value of 1.0478 as in Table 4.

Table 4: Assay of Granisetron

DOI: 10.22270/jmpas.V1014.1442
can be employed for regular analysis of Granisetron in bulk drug and

pharmaceutical formulations.

List of symbols/abbreviations
nm = Nanometer

pumol/L = Micromole per litre

ICH = International Conference on Harmonization

UV = Ultraviolet

g/mol = Gram per Mole

GIT = Gastro Intestinal Tract

HPLC = High Performance Liquid Chromatography
HPTLC = High Performance Thin Layer Chromatography
LC/MS = Liquid chromatography-Mass spectrometry

M = Molar
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