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ABSTRACT

This research aims to establish a UV-visible spectroscopic technique for Azelnidipine by applying a

multivariate regression equation that is the precise, sensible, and reproducible method. The proposed

technique depends on the equation of the linear regression performed by taking absorbance at five

distinct wavelengths. Azelnidipine maximum absorbance was obtained at 254 nm using distilled water

as the solvent. The graph obtained from concentration 5-15 pug mL™! resulted in a linear curve and the

regression coefficient was obtained as 0.999 % RSD values for intra-day, as well as inter-day precision,

were obtained as 0.5453 and 0.4680. The assay value determined was between 98.40-101.67% w/w.
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INTRODUCTION

The molecular formula of Azelnidipine
(AZEL), (£)-3-(1-diphenylmethylazetidin-
3-yl) 5-isopropyl2-amino-1, 4-dihydro-6-
methyl-4-(3-nitrophenyl) 3,5-pyridine
dicarboxylic acid (C33H34N4Og) is yellow

powder, slightly soluble in methanol and

ethanol sparingly soluble in water. This kind

of calcium channel blocker (CCB), Ca2+

channels are classified into various
categories, including L-type, T-type, N-
type, P/Q-type, and R-type Ca2+ channels.
The L-type Ca2+ channel 6, which is used to
treat hypertension, is dihydropyridine

(DHP) based.The asymmetric carbon at the
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DHP ring's fourth position gives rise to
AZEL's two enantiomers [1]. The (R)-
enantiomer of AZEL is where its
pharmacological activity is found. In stark
contrast, the biological activity 1 of other
CCBs is attributed to the (S)-enantiomers.
The distinct pharmacological properties of
AZEL, which are not shared by other DHPs,
including its long-lasting blood pressure
reduction, and

lowering, heart rate

antiatherosclerosis  activity, may be
connected to its unusual three-dimensional
structure. AZEL also exhibits a diuretic
effect by reducing ion retention and raising
urine output [2-7].

In most cases, smooth muscle contraction
brought on by calcium contributes to
hypertension. The vascular smooth muscle
does not contract when calcium channels are
closed, which causes the vascular smooth

muscle walls to relax and lower blood

W

—N

pressure. Two methyl groups are found in
the structure at the di-hydro pyridine ring's
2-and 6-positions, while an amino group in
the Azelnidipine molecule structures the
other methyl group at the 2-position. When
treating hypertensive patients, Azelnidipine
is administered orally in doses of 816 mg
once daily [8-11].

There is no approved pharmacopeia for this
medication. Only HPLC,
spectrophotometric, and methodologies
have been published for drug validation in
the literature survey. Here, a
straightforward, accurate, and repeatable
UV spectrophotometric technique has been
created for the measurement of Azelnidipine
in pharmaceutical formulations and bulk
drugs. The created technique will be helpful
for regular analysis in research institutions

and the pharmaceutical industry [12—15].
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Figure 1: The chemical structure of Azelnidipine
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The suggested method directly assesses
Azelnidipine and has been verified with
higher accuracy and precision than a
traditional UV-visible assay, results can be
trusted more. This method can be utilized for
bulk pharmaceuticals and many dosage
forms and is more direct, quick, and
affordable than previous approaches [16—
18]. A

procedure produced a particular outcome,

multivariate  standardization
and the conversion of the outcome yielded a
dependent variable, "m." This technique
offers excellent sensitivity, resolving power,
expediency, and economic analytical
efficiency for a determined quantification of
AZE. AZE (X) refers to the absorbance of
an analyte. It requires scanning five distinct
concentrations (A = 248,251,254,257, and
260 nm); for any desired wavelength, the

following formula can then be used [19, 20].

Ajzag =a X Cr + kg (1)
Ajzs1 =b X Cr + ks (2)
Axzss = CX Cx + k3 3)
Apzs7 =d X C + ky “4)
Anzeo =€ X Gy + ks (5)

Whereas absorbance of the analyte is
denoted as A j, the analyte’s slope of the
linear regression functions are a, b, ¢, d, and
e; The analyte's concentration is indicated as
Cx, and the k1, k2, k3, k4, and k5 indicates
the intercepts at the specific wavelengths.
The selected five wavelengths equation (1-

5) listed above summarised in the following

Ar=aXC+bXCi+ cXCy +

dXC,+ eXCy + Kp------—---- (6)

The aforementioned equation can be further
simplified to
Ar=C,(a+b+c+d+e)+ K- (7)
The sums of the intercepts from regression
equations at a chosen five wavelengths are
denoted by Atand Kr, respectively [21, 22].
The concentration of the analyte X is
calculated using the formula given below

[11, [2], [3], [4], [5], [6], [7].

C. = Ar—Kr
x (a+b+c+d+e)

MATERIALS AND METHODS

(8)

Chemicals and reagents

e  Methanol.

e Azelnidipine API was ex-gratis from
Ideal Analytical Laboratory,
Puducherry

e The marketed tablet formulation
used was Torrent Pharmaceuticals
Ltd., purchased from a nearby
market.

Instrumentation

e Double beam UV spectrophotometer
(LAB INDIA 3092)

e The Ultra Sonicator

e Microbalance

e The Micropipette

Analytical method development

Solvent selection:

Azelnidipine is readily soluble in Methanol.
Therefore, both the standard and the sample

were further diluted using Methanol.
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Standard stock solution

A 25 Ml volumetric flask containing 25 mg
of the standard medication is diluted with
methanol to create the stock solution of
Azelnidipine. Aliquots of this solution with
concentrations, (5 — 15 pg MI') were
prepared and utilized for further analysis.
Determination of Amax

Azelnidipine maximum absorbance is
established using a solution made by
dissolving the standard stock solution in
methanol to a concentration of 10 pg Ml !,
The prepared solution was scanned in the
UV-visible region between 200 and 400 nm.
The obtained graph plot between the
concentrations against absorbance gives a
linear curve. The outcomes are examined
around the spectrum range 254 nm, i.c., 248,
251, 254, 257, and 260 nm, for improving

correlation and diminishing the oscillations

of the instrument.

Sample solution preparation

Preparation of sample solution is done by
taking Azelnidipine tablets, precisely
weighed and powdered. A 25 MI standard
flask was filled with the weight equivalent
to 25 mg, the sample was dissolved, and
methanol was added to make up the volume.
After being filtered, this solution was
utilized to further analyze the data.

Method Validation

The ICH guidelines have been followed in
the validation of this method’s sensitivity,
precision, accuracy, and linearity [23].
Linearity

Standard stock solutions were used to
prepare a range of concentrations, from 5-15
ug MI'. These solutions underwent
evaluation across a range of wavelengths to
reduce instrumental fluctuations and
improve the correlation: 248, 251, 254, 257,

and 260 nm (Figure 3, Table 1).

Table 1: UV Calibration data at five distinct wavelengths

Concentration (1g Absorbance*
mL™) 248 nm 251 nm 254 nm 257 nm 260 nm
5 0.271 0.279 0.281 0.279 0.273
7.5 0.385 0.401 0.573 0.401 0.396
10 0.544 0.563 0.573 0.565 0.549
12.5 0.672 0.701 0.710 0.703 0.690
15 0.802 0.839 0.857 0.849 0.833
#Average of 5 determinations; UV= Ultraviolet
The graph is plotted as concentration against LOQ=1006/S. e )

absorbance and standardizations were
achieved. By utilizing the following formula
to determine the limit of detection and
quantification, the sensitivity of the method
was determined.

LOD =33 06/S veeeiieeeeeeeeeenna, (8)

Hereby, the lowest concentration of
standard deviation (SD) and the standard
curve of the slope is denoted as S.
Precision

To determine the intra-day and inter-day

precision, a 10-ug mL™! was taken, and was
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scanned six times. Six different days were
used to measure the intra-day precision and
within the same day to measure the inter-day
precision.

Accuracy

For the suggested method, the recovery
study was determined as 80%, 100%, 120%,
by the standard addition technique, and
using this % recovery was calculated. The
solutions for the recovery study were
prepared from both standard and sample
stock solutions.

Assay

By measuring the absorbance at 254 nm
from the extracted tablet solution, the
amount of Azelnidipine present in the tablet
was determined.

RESULTS AND DISCUSSION

As seen in Figure 2, the Azelnidipine
maximum absorbance was measured at 254
nm using water as the solvent.

Within the concentration range between 5 -
15 pg mL™" this technique was found to be
linear. An excellent linear correlation is
obtained from the calibration plots with R? -
0.9991- 0.9999. The % relative standard
deviation for precision was obtained as
0.5453 and 0.4680. The detection and
quantification limits were at 0.4569 and
1.3846 pg mL !, respectively. Hence the
values come under validation parameters

following the ICH guidelines limitations.

Linearity

The linearity spectra are depicted in Figure
3 and the corresponding calibration curves
are shown from Figure 4 to 8. The approach
is deemed accurate and dependable for every
wavelength, as indicated by the low values
of the relative standard deviation. The
calculation of detection and quantification
of limit has been done and the results are
depicted in Table 2.

Precision

The suggested technique is distinct,
dependable, and accurate, as evidenced from
the low standard deviation values. The intra-
day precision and inter-day precision values
are 0.5453 and 0.468095, respectively. It is
within tolerances of less than 2% at every
wavelength. (Figure 9, 10).

Recovery

The Azelnidipine % recovery was found
between 97% to 103% W/V, according to
the ICH guidelines. The acceptable range
of % recovery was from 98.40-101.67%
W/V (Figure 11, Table 3).

Assay:

The Azelnidipine maximum absorbance was
measured at 254 nm for the tablet
formulation by UV-visible spectroscopy.
The amount and assay percentages were
obtained as 16.08 mg and 100.33 % w/v,
further % Relative standard deviation value

is depicted in Table 4.
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Figure 2: UV spectrum of Azelnidipine (10 pg mL '), Amax at 254 nm
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Figure 3: UV Spectrum of Azelnidipine showing linearity at 254 nm
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Figure 4: Calibration curve at 248 nm
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Figure 8: Calibration curve at 260 nm
Table 2: Linearity data with LOD and LOQ at selected five wavelengths
Wavelength (nm) Regression equation R? LOD LOQ % RSD
(ng mL") (ngmL"

248 y =0.0537x - 0.007 0.9998 0.2183 0.6616 0.6703

251 y =0.0568x - 0.0118 0.999 0.4825 1.4624 1.4934

254 y =0.0581x - 0.0156 0.9991 0.4569 1.3846 1.4228

257 y =0.0577x - 0.0174 0.9986 0.5709 1.7302 1.7840

260 y =0.0566x - 0.0174 0.9991 0.4509 1.8431 1.3664

“nm = nanometre; pg mL 1= Microgram per millilitre

Scan Spectium Curve

1.000

0.755

0510

0.265

0.020

200.00 250.00 300.00 350.00 400.00

Wavelength(nm)

Figure 9: UV spectra showing intraday precision
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Figure 11: UV Spectrum showing the accuracy of Azelnidipine.
Table 3: Recovery Studies
Amount
Wavelength Amount pr_el:sent Amount afilded Absorbance recovered (g % Recovery
(nm) (llg mL ) (“g mL ) mL-l)
3 0.423 8.06 100.75
248 nm 5 5 0.544 10.12 101.20
7 0.62 12.1 100.83
3 0.44 8.06 100.75
251 nm S 5 0.563 104 104.00
7 0.64 11.91 99.25
3 0.447 8.01 100.13
254 nm S 5 0.573 10.2 102.00
7 0.675 12.2 101.67
3 0.442 8.05 100.63
257 nm S 5 0.565 9.98 99.80
7 0.646 11.92 99.33
3 0.425 8.05 100.63
260 nm S 5 0.549 10.06 100.60
7 0.659 12.02 100.17
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Table 4: Assay of Azelnidipine

Label claim (mg) Amount obtained (mg) % Assay
16 15.98 99.88
16 16.01 100.06
16 16.17 101.06
Average 16.05 100.33
SD 0.6384
% RSD 0.6363

CONCLUSION:
Comparing the suggested method against the
traditional UV-visible spectrophotometry for
it

Azelnidipine assay, is more exact,

accurate, repeatable, and economical.

Azelnidipine standard drug and tablet
dosage form of Azelnidipine quantified by
the multivariate regression equation.
According to the Quality Guidelines of ICH,
this method has been validated and they are
inside the range of the limits. This method
was found simpler and more economical
than complicated HPLC and HPTLC
methods and it is used for the analysis of the
sample of Azelnidipine bulk drugs and
pharmaceutical dosage forms.
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