
Acta Scientific Biotechnology

     Volume 1 Issue 4 April 2020

In Depth Investigation of Analytical Methods for the Determination of Azelnidipine in  
Biological Fluid and Pharmaceutical Dosage Forms: A Review

Kajal Patel*, Prasanna K Pradhan, Ritu Sapra and Dhananjay Meshram
Department of Quality Assurance, Pioneer Pharmacy Degree College, Sayajipura, 
Vadodara, Gujarat, India

*Corresponding Author: Kajal Patel, Department of Quality Assurance, Pioneer 
Pharmacy Degree College, Sayajipura, Vadodara, Gujarat, India.

Review Article

Abstract

Keywords: Azelnidipine; Analytical Methods; Antihypertensive Drug; Matrices; Estimation

Hypertension is the most common regulating risk factor for cardiovascular disease (CVD) and death; the increased risk associated 
with blood pressure (BP) elevation can be greatly reduced by treatment with antihypertensive drugs that lower both BP and related 
target organ damage. Azelnidipine has also been confirmed to have cardio-protective, neuroprotective, and anti-atherosclerotic prop-
erties, and has also been found to prevent insulin resistance. Azelnidipine is dihydropyridine derivative with calcium antagonistic 
activity. Azelnidipine is inhibits trans membrane Ca+2 influx through the voltage dependent channels of smooth muscle in vascular 
walls. They enter the cells through cell membrane and is used for treatment of essential hypertension and angina pectoris. This re-
view covers most recent analytical methods such as various spectroscopic methods, chromatographic methods and other methods 
for determination of Azelnidipine in various pharmaceutical dosage forms and biological matrix were reported.
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Introduction
Hypertension is a condition where blood pressure is elevated 

to an extent that clinical benefit is obtained from BP lowering. Hy-
pertension is one of the most important risk factor for both coro-
nary artery disease and cardiovascular disease [1]. Azelnidipine 
was synthesized by Ube Industries, Ltd. and developed by Sankyo 
Co., Ltd. (currently known as Daiichi Sankyo Co., Ltd., Tokyo, Japan) 
and was launched into the market as CALBLOCK® in Japan in 2003. 
The drug has renoprotective effects (such as reducing proteinuria 
by dilating efferent arterioles), as well as cardioprotective, insulin 
resistance-improving, cerebroprotective, and antiatherosclerotic 
effects. Azelnidipine occurs as two enantiomers due to an asym-
metric carbon at the 4-position of the 1,4 dihydropyridine ring [2].

Azelnidipine (AZEL) (3-[1-(diphenylmethyl)azetidin-3-yl] 
5-propan-2-yl 2-amino-6-methyl-4-(3-nitrophenyl)-1,4-dihydro-
pyridine-3,5-dicarboxylate) is a new dihydropyridine derivative 
with calcium antagonistic activity. Azelnidipine is inhibits trans 
membrane Ca+2 influx through the voltage dependent channels of 
smooth muscle in vascular walls. They enter the cells through cell 
membrane, lower peripheral vascular resistance and arterial pres-
sure. It is used for treatment of essential hypertension and angina 
pectoris [3].

Drug profile [4,5]

Figure 1: Chemical structure of AZEL.

Sr no. Parameters Azelnidipine
1. Molecular weight 582.646 g/mol
2. Molecular formula C33H34N4O6

3. CAS no. 123524-52-7
4. Melting point 122 - 123°C
5. pKa 7.89
6. Solubility Slightly soluble in methanol, freely 

soluble in acetone , soluble in ethyl 
acetate, sparingly soluble in water

7. Storage Stored in tightly closed container in 
cool, dry and well maintained area.

Table 1: Chemical Profile of AZEL.
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Parameters Azelnidipine
Absorption Orally absorbed
Metabolism Metabolized by cytochrome P450 (CYP) 3A4 

in the liver and has no active metabolite
Bioavailability Less than 50%
Half life 16 - 24 hrs
Cmax 3.0 - 13.1 ng/ml
Plasma protein 
binding

≈90%

Table 2: Pharmacokinetic Profile of AZEL.

Mechanism of action of Azelnidipine (AZEL) [6]:

Azelnidipine is Ca+2 channel blocker inhibits trans membrane 
Ca+2 influx through the voltage dependent channels of smooth 
muscle in vascular walls. Ca+2 channels are classified into various 
categories including L-type, T-type, N-type, P/Q- type, R-type Ca+2 

channels. Normally, calcium induces smooth muscle contraction, 
contributing to hypertension. When calcium channels are blocked, 
the vascular smooth muscle does not contract, resulting in relax-
ation of vascular smooth muscle walls and decreased BP.

Figure 2: Mechanism of Action of Azelnidipine [6].

Marketed formulations of Azelnidipine

Sr 
no.

Brand 
name Company name Formulation Dose 

(mg)
1 Azovas JB Chemicals and 

Pharmaceuticals Ltd
Tablet 8, 16

2 Calblock® Daiichi Sankyo 
healthcare co ltd.

Tablet 8,16

Table 3: Marketed formulation of Azelnidipine.

Analytical Methods

This all are the methods which are used for the determination of 
Azelnidipinein marketed formulation and in biological fluids. This 
all analytical methods are reported which are seen during the lit-
erature survey. Various U.V. spectroscopic, HPLC, HPTLC and other 
analytical methods for simultaneous determination of Azelnidip-

Compendial method

Azelnidipineis is official in Indian pharmacopoeia (IP-2018) de-
scribed chromatographic method, Japanese pharmacopoeia (2016) 
described potentiometric titration.

UV spectroscopic methods
Reported method

Various U.V. spectroscopic methods for simultaneous determi-
nation of Azelnidipine and its combination with Olmesartan me-
doxomil have been reported:

•	 Rele RV., et al. specifies UV- spectrophotometric methods, 
first order derivative and area under curve [AUC], have been 
developed and validated for the estimation of Azelnidipine 
in bulk drug and its tablet formulation. The methanol is used 
as a solvent. It was estimated at 242.6 nm for the first order 
derivative UV-spectrophotometric method (A) while in area 
under curve (AUC) method (B) the zero order spectrum of 
Azelnidipine was measured in between 250.5 nm to 258.8 
nm. Beer’s law was obeyed in the concentration range of 1 to 
20 μg/ml. Similarly in AUC method, Beer’s law was obeyed 
in the concentration range of 1 to 20 μg/ml with coefficient 
of correlation value 0.9991 [7].

•	 Rele RV., et al. specifies second order derivative have been 
developed and validated for the estimation of Azelnidipine 
in bulk drug and its tablet formulation. The methanol was 
used as a solvent. It was estimated at 233.8 nm for the sec-
ond order derivative UV-spectrophotometric method. Beer’s 
law was obeyed in the concentration range of 1 to 20 µg/ml 
with coefficient of correlation value 0.9993 [8].

•	 Shah SR., et al. specifies the Simple Spectrophotometric 
methods was developed according to Quality by design 
(QbD) approach as per ICH Q8 (R2) guidelines for estima-
tion of Azelnidipine. QbD approach was carried out by vary-
ing various parameters and these variable parameters was 
designed into Ishikawa diagram. RP-HPLC method was de-
veloped for estimation of AZEL utilizing isocratic separa-
tion mode with Enable C18 column, optimum mobile phase 
consist of Sodium diabasic Phosphate Buffer: Acetonitrile: 
Methanol in the ratio of (10:50:40 v/v/v) pH adjust 4.50 by 
o-phosphoric acid. The flow rate was set at a 1 ml/min and 
detecting wavelength at 257 nm in UV detector. Parameters 
in zero order Spectrophotometric method were solvent 
(methanol + water), sample preparation API, Wavelength 
257 nm. And for first order derivative Spectrophotometric 
method it was sacling factor: 10 and delta lambda 4. Linear-
ity was observed in the concentration range of 20 - 100 µg/
ml [9].

ine and its combination with Olmesartan medoxomil have been 
reported. Below describes the various methods with the method 
description and condition which are reported on review literature.
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•	 Patel N., et al. specifies the First Derivative Spectrophotomet-
ric method for the simultaneous estimation of Azelnidipine 
and Olmesartan medoxomil in synthetic mixture. Quantita-
tive determination of the drugs was performed at 239.4 nm 
and at 217 nm for Azelnidipine and Olmesartan medoxomil, 
respectively. Quantification was achieved over the concentra-
tion range of 4 - 32 µg/ml for Azelnidipine and Olmesartan 
medoxomil disoproxil fumarate. The AR grade methanol is 
used as a solvent [10].

•	 Raskapur KD., et al. specifies the simple UV spectroscopic 
method for the assay of Azelnidipine from tablet formulation. 
Azelnidipine shows the maximum absorbance at 255 nm and 
the linearity was observed in the concentration range of 2 - 14 
μg/ml The AR grade methanol is used as a solvent [11].

Chromatographic methods

Various chromatographic methods for simultaneous determi-
nation of Azelnidipine and its combination with Olmesartan me-
doxomil have been reported

• Prabhakar D., et al. specifies the RP-HPLC method for the es-
timation of azelnidipine in the plasma of rat animal model 
studies for transdermal drug delivery. The chromatographic 
method was standardized for azelnidipine using Shimadzu 
HPLC model reverse phase analytical inspire C18 column 
with LC10AD pump and SPD-10A UV Detector, The mobile 
phase consists of methanol: water and 0.1%glacial (75:25) 
acetic acid, with flow rate of 1ml/min. The retention time of 
azelnidipine found to be 6.130 min.The HPLC detector was 
set to the wavelength of 254 nm [12].

• Amin AA., et al. specifies the RP-UFLC method for simulta-
neous determination of azelnidipine and olmesartan me-
doxomil in Pharmaceutical Dosage form. The chromato-
graphic separation was achieved by using Phenomenex, 
Prodigy, ODS3, 5 µm, 100 Å, (250 x 4.6 mm) analytical col-
umn with a mobile phase consisting of methanol and water 
at the ratio of (85:15% v/v). The flow rate was set at a 1.5 
ml/min, and detector wavelength of 255 nm using a PDA de-
tector [13].

• Gore MG., et al. specifies the a simple method for the assay 
of azelnidipine from tablet formulation. Azelnidipine shows 
the maximum absorbance at 257 nm Chromatographic sep-
aration was performed on a reverse phase Hexon C8 shield 
The mobile phase was a mixture of methanol and water 
(80:20% (v/v)). The flow rate was adjusted to 1.0 ml/min. 
Linearity was observed in the concentration range of 20 - 
100 µg/ml [14].

• Muralidharan S., et al. specifies the RP-HPLC method for 
estimation of Azelnidipine from pharmaceutical Tablet dos-
age form. The method was carried out on a C18 (250 mm 
x 4.6 mm i.d., 5 µ) column with a mobile phase consisting 
of acetonitrile: 0.5% triethyl amine (adjusted to pH 3.5 us-

ing orthophosphoric acid) (70:30 v/v) at a flow rate of 1.0 ml/
min. Detection was carried out at 254 nm. The retention time 
of Azelnidipine was 4.9 min [15].

• Ganduri RB., et al. specifies a stability indicating RP-HPLC 
method for the simultaneous determination of olmesartan 
medoxomil (OLM) and azelnidipine from combined tablet 
dosage form was developed. The separation was achieved on 
Inertsil 3V column using a mobile phase consisting of potas-
sium dihydrogen phosphate buffer and acetonitrile(80:20). 
The analytes were monitored by a PDA detector set at 255 nm 
and the flow rate was kept at 2.0 ml/min. The retention time 
for olmesartan medoxomil and azelnidipine were 3.148 and 
3.704 respectively. Linearity was observed in the concentra-
tion range of 10 - 60 µg/mL for olmesartan medoxomil and 
4 - 24 µg/mL azelnidipine [16].

• Patel NK., et al. specifies a RP-HPLC method for the simulta-
neous determination of Azelnidipine (AZL) and Olmesartan 
(OLM). The chromatographic separation was achieved using a 
Hypersil GOLD C18 (150 mm × 4.6 mm internal diameter, 5 µm 
particle size)column with a mobile phase composed of metha-
nol, acetonitrile, and water in the ratio of 40:40:20 (v/v/v). 
The flow rate was set at a 0.5 ml/min, and quantification of the 
analytes was based on measuring their peak areas at 260 nm. 
The retention times for Azelnidipine and Olmesartan were 
about 8.56 and 3.04 min, respectively. The linearity was ob-
served in the ranges of 2 - 48 μg/ml for Azelnidipine and 2.5 
- 60 μg/ml for Olmesartan [17].

• Rane AS., et al. specifies the stability indicating HPTLC meth-
od for the estimation of Azelnidipine on the plates precoated 
with silica gel 60 F254. The mobile phase used was Chloro-
form: Ethyl Acetate: Methanol in the ratio of 6.5:3.5:0.1 v/v/v. 
The drug showed absorbance maxima at 255 nm. The data of 
linearity indicated a good linear relationship over the range of 
300 - 800 ng/band concentrations [18].

Other methods

• Lou H., et al. specifies a HPLC-tandem mass spectrometric 
(HPLC-MS/MS) assay for the high throughput quantification 
of the azelnidipine in human plasma was developed and vali-
dated azelnidipine were extracted from human plasma by 
precipitation protein and separated on a C18 column using 
acetonitrile- methanol-ammonium format with 0.1% formic 
acid as mobile phase. The method has a wide analytical mea-
suring range from 0.0125 to 25 ng/ml [19].

• Suneetha G., et al. specifies the method for analysis of azel-
nidipine in human plasma by ultra-performance liquid chro-
matography tandem mass spectrometry. azelnidipine was 
analyzed by the system with a C18 column. The linearity of 
calibration curve in the range of 0.01 - 10 ng/ml or quality 
control samples spiked with azelnidipine. The detection lim-
it was as low as 1 pg/ml [20].
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• Pallapothu LMK., et al. specifies the LCMS/MS method for the 
simultaneous determination of Azelnidipine and Olmesartan 
in K2EDTA human plasma. The method involves simple, solid 
phase extraction procedure and separation with an C18 col-
umn with mobile phase Acetonitrile/5 mM Ammonium For-
mate pH - 3.00 (80/20, V/V), at a flow-rate of 1.0 ml/min with 
a total run time of 3.0 minutes. The method was developed 
and validated using 200 µl of plasma, over a concentration 
range of 0.100 - 40.070 ng/ml for Azelnidipine and 3.001 - 
1200.340 ng/ml for Olmesartan [21].

Discussion
The presented review highlights on various analytical methods 

reported for estimation of Azelnidipine in alone or in combination 
with Olmesartan medoxomil in marketed formulation and bio-
logical matrix like human plasma. RP-HPLC and UV methods were 
found to be most widely used methods. These methods are found 
to be rapid, accurate, sensitive, economical and reproducible for 
determination of Azelnidipine in various marketed formulations 
and biological matrix.

Conclusion
So, from all above information it should be concluded that vari-

ous spectroscopic methods, chromatographic methods and other 
methods were used for determination of Azelnidipine alone or in 
combination which has been successfully used on a routine basis 
and allows the quantification of the drug in various pharmaceuti-
cal dosage form and in biological matrix in short analytical time.
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