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Abstract:

A simple, precise, and Development and Validation of RP-HPLC Method for Estimation of Nicardipine
(Anti-Hypertensive) Drug Reverse Phase High Performance Liquid Chromatography (RP-HPLC) was
developed and validated for the estimation of Nicardipine, an anti-hypertensive drug, in pharmaceutical
dosage forms. The method utilized a C18 column with a mobile phase consisting of a mixture of phosphate
buffer and acetonitrile. The chromatographic conditions were optimized to achieve good separation and
resolution of Nicardipine from its degradation products. The method was validated according to ICH
guidelines for specificity, linearity, accuracy, precision, robustness, and stability-indicating capability. The
results showed good linearity (r2 > 0.999) over a concentration range of 10-50 pg/mL, with a limit of
detection (LOD) of 0.5 pg/mL and a limit of quantification (LOQ) of 1.5 ug/ml. The precision and accuracy
of the method were demonstrated by low %RSD (< 2%) and high recovery (> 98%), respectively.

The method was successfully applied for the estimation of Nicardipine in commercial tablets, demonstrating
its suitability for routine analysis, quality control, and stability studies. The developed RP-HPLC method
can be used to ensure the quality and efficacy of Nicardipine pharmaceutical products.

This project focuses on the development and validation of a High-Performance Liquid Chromatography
(HPLC) method for the determination of Nicardipine in tablet dosage form. The method was validated
according to ICH guidelines for specificity, linearity, accuracy, precision, and robustness. The validated
method was applied to determine the content uniformity and stability of Nicardipine tablets. The results
demonstrated that the developed HPLC method is accurate, reliable, and suitable for quality control of
Nicardipine tablets.
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1.Introduction:

Nicardipine is a calcium channel blocker widely used in the treatment of hypertension and angina pectoris.
As a crucial anti-hypertensive medication, ensuring its quality and efficacy is paramount. This study focuses
on the development and validation of a Reverse Phase High-Performance Liquid Chromatography (RP-
HPLC) method for the estimation of Nicardipine in pharmaceutical dosage forms.

Nicardipine is used to treat High blood pressure (Hypertension), it also used for Raynaud’s
Phenomenon. Nicardipine belongs to the class of calcium channel Blockers. Nicardipine was Approved
by FDA in December 1988.

Nicardipine works by blocking calcium from entering the smooth muscle cells of blood vessels, causing them to relax
and dilate, which lowers blood pressure. It is also known for its more selective action on cerebral and coronary blood
vessels

Nicardipine is a medication used to treat angina and hypertension, especially for haemorrhagic patients. It belongs
to the dihydropyridine class of calcium channel blockers (CCBs). It is also used for Raynaud's phenomenon. It is
available in by mouth and intravenous formulations. It has been used in percutaneous coronary intervention.

High Performance Liquid Chromatography

(HPLC)

Solvent Pump Detector Waste
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Reversed phase chromatography: -

Reversed phase HPLC (RP-HPLC or RPC) has a non-polar stationary
phase and an aqueous, moderately polar mobile phase. RPC operates on the principle of hydrophobic
interactions, which  result from repulsive forces between a polar eluent, the relatively non-polar analyte,
and the non-polar stationary phase. The binding of the analyte to the stationary phase is proportional to the
contact surface area around the non-polar segment of the analyte molecule upon association with the ligand
in the aqueous eluent

Fluorescence Detector

olumn Chamber

hromatogram

Sample Manager

ISolvent Manager

2.Pharmacological Action:

By deforming the channel, inhibiting ion control gating mechanisms, and/or interfering with the release of
calcium from the sarcoplasmic reticulum, nicardipine inhibits the influx of extracellular calcium across the
myocardial and vascular smooth muscle cell membranes The decrease in intracellular calcium inhibits the
contractile processes of the myocardial smooth muscle cells, causing dilation of the coronary and systemic
arteries, increased oxygen delivery to the myocardial tissue, decreased total peripheral resistance, decreased
systemic blood pressure, and decreased afterload.
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3. Drug Profile

Name of the drug Nicardipine hydrochloride
&
N® o
Structure | S o°
N
N
H
Chemical Name 2-(N-benzyl-N-methylamino) ethyl methyl 1,4-dihydro-

2,6-dimethyl-4-(m-nitrophenyl)3,5-
pyridinedicarboxylate monohydrochloride

Molecular Formula Ca6H29N306

Molecular Weight 479.525gm/mol

Odour Odourless

Texture White crystalline

Melting point 136°c to 138°c

Solubility Soluble in DMSO (1mg/ml), ethanol: water 25:75-70:30,

propylene glycol, or methanol; slightly soluble in
acetone, 100% ethanol, chloroform and water and
insoluble in 0.1M NaOH

4. Plan of work

Estimation of Anti-Hypertensive Drug in tablet dosage form will be done by following methods.

2.1Selection of Drugs and Formulation
» By literature and market survey

2.2. Selection of analytical techniques

» Estimation by UV-Visible spectroscopy.
> Identification by IR Spectroscopy.
» HPLC method.
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2.3. Method development by RP-HPLC.
» Selection of preliminary HPLC conditions.

Selection of mobile phase.

Selection of column.

Selection of wavelength.

Selection of Flow rate.

Selection of Injection VVolume.

Selection of column Temperature.

Selection of sample Temperature

Analysis of laboratory mixture.

2.4. Validation of proposed method.

System suitability parameter

Linearity and Range

Accuracy

Precision

System precision.

Method precision.

YV V VYV VYV

A\

Y VYV

V V V V

5.EXPRIMENTAL MATERIAL

5.1 DRUG:

Table 5.1: Drug and drug product samples suppliers and manufacturers

Name of drug and product Supplier and manufacturer by
Nicardipine Mylan Laboratories Ltd
Nicardipine Tablet 30 mg Mylan Laboratories Ltd

5.2REAGENTS:
Table 5.2: List of Reagent

Sr.No Chemical Make

1 Water Rankem

2 Acetonitrile Merck life science
3 Phosphoric acid 88% Merck life science
4 Potassium dihydrogen phosphate Merck life science
8 0.45 p PVDF membrane disc filter Mdi
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5.3 INSTRUMENTS:

5.3.1HPLC:
Make Waters e2695
Detector Waters 2998 -PDA Detector
Software Empower PRO4

5.3.2. SPECTROPHOTOMETER: Double beam UV-visible spectrophotometer with 10mm Matched
quartz cells

Model UVv1800
Make shimadzu
5.3.3 ANALYTICAL BALANCE: Digital Analytical balance

Model BL-P6D/5003
Make KERRO LABORATRY
SCALE
5.3.4 PH METER: Digital pH Meter
Model Thermo Scientific
make Orian Star A211

4. PREPARATION OF SOLUTION
1. Preparation of Diluted Orthophosphoric Acid

Transfer 10 ml of Concentrated orthophosphoric acid in 100 ml volumetric acid added water up to mark and
mixed well.

2. Preparation of Buffer pH 3.2:

Dissolve 2.73 g of potassium dihydrogen phosphate in 1000 mL of water and mix well. Adjust to pH

3.5 £ 0.05 using diluted orthophosphoric acid. Filter the solution through a 0.45um nylon membrane filter.
3. Preparation of Mobile Phase:

Prepare a mixture of Buffer pH 3.5 and acetonitrile in the ratio 40:60 v/v respectively and mix. Sonicate to
degas.

4. Preparation of Diluent:
To dissolve the API and tablet prepare a mixture of Water and acetonitrile in the ratio 20:80 v/v
respectively and mix. Sonicate to degas.

5. Preparation of Standard solution:
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Weighed and transferred accurately about 60 mg of Nicardipine standard into 100 mL clean and dry

volumetric flask. Added about 80 mL of diluent, sonicate to about 15 minutes to dissolve and dilute up to
the mark with diluent and mix. Further dilute above stock 5.0 mL of this solution to 25 mL with

diluent and mix well. Filter the sample solution through 0.45u membrane PVDF filter. Discard first
2.0 mL of filtrate and then collected the sample.

(Concentration of Nicardipine standard solution: 12ppm)

6. Preparation of Sample solution:

Weighed and transferred 10 Nicardipine tablets in to 250 mL clean and dry volumetric flask. Added about
200 mL of diluent, sonicate for 30 minutes with intermittent shaking, at control room temperature and make
volume up to mark with diluent and mix. Further diluted above stock solution 10.0 mL of this solution to
100 mL volumetric flask make up with Diluent and mixed well. Filter the sample solution through 0.45u
membrane PVDF filter. Discard first 4.0 mL of filtrate and then collected the sample.

(Concentration of Sample Solution: 120 ppm)

5.REVERSE PHASE HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
METHOD

DEVELOPMENT AND OPTIMIZATION
1) Selection of Stationary phase:

On the basis of literature survey, drug polarity, physical and chemical nature the reversed phase HPLC mode
was selected and number of carbon present in molecule (analyte) stationary phase with C18 bonded phase
was taken i.e waters X Bridge, 150 x 4.6 mm, 5u

2) Selection of Mobile Phase:
The selection of mobile phase was done after assessing the solubility of drug in different solvent

as well on the basis of literature survey drug polarity and finally mobile phase was selected is Buffer pH 3.5
and acetonitrile in the ratio 40:60 v/v respectively. To give better results.

3) Selection of Detector and Detection wavelength:

The important aspect of chromatography is detection wavelength the UV-visible 2489 and PDA 2998
detector was selected, as it is reliable and easy to set at the correct wavelength and 250 nm wavelengths was
selected as detection wavelength for detection of Nicardipine in drug solution.

4) Selection of oven temperature:

The column temperature 35 °C was selected to minimized day to day variation of retention time due to
fluctuations in the ambient temperature; along with this peak sharpening and shortening of run time were
observed.

5) Selection of Sample temperature:

The sample temperature 10°C was selected to minimized day to day variation of drug response due to
fluctuations in the ambient temperature.

IJCRT2505033 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a260


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882

6.Final reversed phase High performance liquid chromatographic condition.

columns Waters X Bridge, 150 x 4.6 mm, 5u
Flow rate 1.0 mL/min

Injection volume 20 pL

Wavelength 250 nm

Column Temperature Column 35°

Sample Temperature 10°C

Run time 8.0 minute

Retention Time About 3.3 minutes

7.Result &Discussion:

The stability indicating RP-HPLC method was developed on the base of physical and chemical

properties of drug molecule and validated.
Absorbance
A
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Figure 7.1 Spectra showing A max of Nicardipine
7.2 Reverse Phase High Performance Liquid Chromatography Method Development
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TRIAL: 2 Chromatographic condition
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7.3. METHOD OF VALIDATION

The following parameters were considered for the analytical method validation of title
ingredients.

System Suitability.
Specificity.
Linearity.
Accuracy.
o Precision.
System Precision.
Method Precision.
Intermediate Precision.
o Robustness.

© O O O

7.3.1 Specificity: (Identification, Interference & Peak Purity

- The specificity of developed method was determined by Injecting Blank (Diluent),
standard solution, placebo solution and sample solution.
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7.3.1Chromatogram of Sample
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7.3.2. LINEARITY:

Linearity was evaluated in the range of 50% to 150% of Nicardipine for working concentration. The working
concentration of Nicardipine is 1.

y=17362x+ 19703

Linearity of Nicardipine R*=0.99903
3000000
2500000
2000000
S
b 1500000
<
1000000
S00000
o
0.000 50.000 100.000 150.000 200.000
Concentration
20 ppm Fig 7.3.2 Linearity plot of Nicardipine

7.3.3 Accuracy (Recovery):

Evaluated accuracy at three levels 50%, 100% and 150% of the working concentration for Nicardipine. The working
concentration level of Nicardipine is 120 ppm. Each level prepared in triplicates

Table: 7.3.3 % Recovery for Nicardipine

Conc Injection-| Injection- Peak % % “Mean
T B 1 Area Recovery| recovery
(ng/mL)
60 938745 | 936658 | 937702 | 100.7

50% | 60 940065 | 939349 | 939349 | 100.7 100.6
60 935127 | 933870 | 934499 | 100.2
120 1866847 | 1876345 | 1871596| 100.4

100%| 120 1855587 | 1861058 | 1858323| 99.7 100.4
120 1851439 | 1849654 | 1850547| 99.2
180 2806947 | 2824852 | 2815900| 100.7

150%| 180 2816308 | 2810023 | 2813166| 100.6 100.7
180 2821280 | 2826647 | 2823964| 100.1

% Overall Mean recovery 100.6
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7.3.4 Precision:

7.3.4.1 System Precision: Single injection of Blank (Diluent) and six replicate injections of Standard solution were
injected into the chromatographic system.

Component Nicardipine
USP Tailing 1.1
Theoretical Plates 13908

S. No. Peak Area
1 1880634
2 1876318
3 1891453
4 1879548
5 1883640
6 1890164
Mean Area 1883626
%RSD 0.3

Table 7.3.4.1System precision

7.3.5 Robustness:

This parameter was studied by making small, deliberate changes in the chromatographic conditions and
Assay parameters, observing the effect of these changes on the system suitability and results obtained by injecting
the standard and sample solutions.

Table 7.3.5 Robustness for Nicardipine

Changes Values Retention % Assay %
in time Difference

parameters

Control As Such 3.2586. 99.7 NA

Change in| + 0.1 mL/min 3.496 99.5 -0.2

Flow rate - 0.1 mL/min 3.0902 99.7 0

(x 0.1

mL/min)

Change in| +5nm 3.302 99.4 -0.3

wavelength (| - 5 nm 3.023 100.0 0.3

5 nm)

Change in| +5°C 3.210 99.5 -0.2

Column -5°C 3.435 99.7 0

temperature

8. CONCLUSION:

The stability indicating RP-HPLC method was found to be simple, rapid, sensitive, specific, precise,
accurate and cost effective for estimation of Nicardipine in tablet dosage form and bulk drugs substance.
This technique was employed in the present investigation for estimation of Nicardipine using HPLC with
Waters X Bridge, 150 x 4.6 mm, 5u column, UV/PDA detector at 250 nm wavelength, flow rate was 1
ml/min, injection volume with empower Software was used for the study. The standard and sample
solution of Nicardipine were prepared in diluent. the column make injection volume and different pure
solvents of varying polarity in different proportions were tried as mobile phase for development of the
chromatogram.
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The mobile phase that was found to be most suitable was Buffer pH 3.5 and acetonitrile, the
wavelength 250 nm were selected for the evaluation of the chromatogram of Nicardipine respectively. The
selection of the wavelength was based on the A max obtained by scanning of standard laboratory mixture
in water: acetonitrile. This selected chromatographic condition gave good resolution and optimum
retention time with appropriate theoretical plates, tailing factor.

The practically taken development trails results and validation of developed RP-HPLC results from table
clearly indicate that the RPHPLC technique can be successfully applied for the estimation of Nicardipine in
tablet dosage form and bulk drugs substance.
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