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ABSTRACT 

The present research work was broadly focused on the estimation of in Lacidipine in bulk and pharmaceutical 
dosage form by using two UV spectrophotometric methods like Zero order spectroscopy (Method-1), and first 
order derivative spectroscopy (Method-2). The solvent employed for the two methods was methanol and 
absorption maximum was found to be 284nm, and 277nm respectively. The developed methods showed 
linearity sin the range between 20-100µg/ml. The correlation co-efficient was ≥ 0.999. The precision (%RSD) for 
all the two methods was found to be ≤2. The accuracy was performed by spiking standard drug at 50,100 and 
150% of the test concentration and the values obtained were within the limits. The assay for the formulation 
was found to be within limits. All the results were satisfactory the developed methods were linear, accurate, 
reproducible and robust. 
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INTRODUCTION 
Lacidipine is a calcium channel blocker drug. 
Lacidipine is a highly vascular selective newer 
dihydro pyridines suitable for once daily 
administration. It is claimed to attain higher 
concentration in vascular smooth muscle membrane; 
approved only for use as anti-hypertensive. Calcium 
channel blockers can be safely given to patients with 
obstructive lung disease and peripheral vascular 
disease in whom β-blockers are contraindicated. The 
problem of rebound worsening of angina on 
withdrawal after chronic use is less with calcium 
channel blockers than with β-blockers. Lacidipine is 
used effectively in Angina pectoris, Hypertension, 
Cardiac arrhythmias and Cardiomyopathy (Foster 
A.2001). 

 
Fig: 1 Structure of Lacidipine 

MATERIAL AND METHODS 
Instruments used: 
UV Visible double beam Spectrophotometer (UV 
1800) of Lab India, Japan was used in the study 
connected to system and operated with UV probe as 
data handling system. A digital analytical balance 
(VIBRA) was used in the study. 
 
Materials used: 
API of lacidipine was procured as a gift sample by 
Aurbindo Pharma Limited (Hyderabad, India). 
Distilled water was prepared using Milli Q system in 
laboratory. Formulation of lacidipine was purchased 
from local pharmacy. 
 
Methods 
Method 1: Zero order UV spectroscopy 
The analytical wavelength was selected by preparing 
a solution of known concentration (µg/ml). The 
solution was scanned in the wavelength range of 
200-400nm with blank. Then normal UV absorption 
spectrum was obtained (Chatwal, 2000) 
 

How to cite this article: Dandu G, Akkimi P, Reddy AT, Reddy BV; Estimation of Lacidipine in Bulk and Pharmaceutical Dosage 
Form by Zero Order, and First Order Derivative UV Spectrophotometric Methods; PharmaTutor; 2019; 7(3); 73-78; 
http://dx.doi.org/10.29161/PT.v7.i3.2019.73 

73 



  
 

Vol. 7, Issue 3 | pharmatutorjournal.com 

PharmaTutor  
ISSN: 2347-7881 | Vol 7, Issue 3 

Method 2: First order derivative UV spectroscopy 
It involves the conversion of normal spectrum into 
first derivative spectrum. These derivative spectra 
have narrow spectral band width. Because of this 
resolution is better and it reveals overlapping bands 
that were lost in original spectra. Thus it is 
advantageous for selection of accurate wavelength. 
In addition, concentration measurements of an 
analyte in the presence of interference or of two or 
more analytes in a mixture can sometimes be made 
more easily or more accurately using derivative 
methods (David Harvey 1997). 
 

Method Development  
Selection of solvent: 
Solubility of analyte selection of various Solvents like 
Water, methanol, 50% Ethanol, was employed for 
recording of the UV spectrum and for the 
optimization of the method. Solubility was found to 
be methanol. 
 

Preparation of Stock solution:  
 Lacidipine 10 mg was weighed and transferred to a 
10 ml volumetric flask and dissolved in distilled 
water. It was dissolved properly and diluted up to 
the mark with diluent to obtain final concentration 
of 1000 μg/ml. optimized solution was prepared 
from the stock solution with distilled methanol, 
which was used as working standard.  
 

Calibration curve of   lacidipine  
Aliquots of solutions 2-10 ml were taken from the 
standard stock solution in to 10ml volumetric flasks. 
The volume was made up to 10 ml using methanol to 
obtain the concentrations of 20, 40, 60, 80, and 100 
(mcg/ml) (Method 1, and 2). The absorbance was 
measured at 284 nm, 277nm, against a blank as 
methanol. The linearity curve for zero order and first 
order were plotted was given in Figure 3 and 5.  
 

METHOD VALIDATION 
Linearity: The linearity of an analytical procedure is 
its ability (within a given range) to obtain test results 
which are directly proportional to the concentration 
(amount) of the analyte in the sample. 
 
Range: 
Range is the difference between upper 
concentration and lower concentration. The results 
obtained are within the range. 

 
Precision: 
The precision of an analytical procedure expresses 
the closeness of agreement between a series of 
measurements from multiple sampling of the same 
homogeneous sample under prescribed conditions. 
The concentration of 10μg/ml, 40μg/ml, and 
60μg/ml were selected for precision. They are 
prepared by taking 0.1ml, 0.4ml, 0.6ml from stock 
solution-1 respectively into the 10ml volumetric flask 
and made up to the mark with water and was 
analyzed by using UV spectrophotometer. 
 
Accuracy: 
To determine the accuracy of the proposed method 
different levels of drug concentrations were 
prepared from independent stock solutions and 
analyzed. To provide an additional support to the 
accuracy of the developed assay method, a standard 
addition method was employed, which involved the 
addition of different concentrations of pure drug to a 
known pre-analyzed dilution of the pure drug and 
the total concentration was determined using the 
proposed method. The % recovery levels of the 
added sample drug were, calculated. The recovery 
studies were performed at different levels like 50%, 
100% and 150% of the target concentration. The 
amount of standard drug recovered from the spiked 
test samples was calculated from the absorbance 
values. Percentage recovery was showed in table III. 
 
Assay Procedure   
Twenty tablets were weighed and finely powdered. 
The powder equivalent to 10 mg of Lacidipine was 
weighed and transferred into volumetric flask of 
100ml capacity containing 25 ml of methanol and 
sonicated for 30 min. The flask was shaken and 
volume was made up to the mark with methanol to 
obtain a solution of 100μg/ml. The solution was 
filtered through Whatmann filter paper (No. 41) and 
used for the estimation. 
 
Assay Calculation   
The quantity of Lacidipine was calculated from 
calibration curve using absorbance value of test 
formulation. 
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RESULTS AND DISCUSSION 
Linearity and range: 
In two methods Lacidipine showed good linearity in the range of 20-100μg/ml. The correlation coefficient was 
found to be 0.999. The linearity data was shown in table II and figure 2 & 4  
 
Precision (Repeatability): 
 Both intra-day and inter-day precision was within the acceptable limit with a % RSD less than 2%. So, the 
developed methods were more precise and repeatable. 
 
Accuracy: 
The recovery studies with standard addition method at 50%, 100% and 150% levels of the test concentration 
showed good results with a mean recovery of two methods 101% and99.1 %.The developed method was 
accurate. The results were shown in table III and IV  
 
Ruggedness: 
The ruggedness of an analytical method is degree of reproducibility of test results obtained by the analysis of 
the same samples under a variety of normal test conditions, such as different laboratories, different analysts, 
different instruments, different lots of reagents, different elapsed assay times, different assay temperatures and 
different days, etc. The results of Lacidipine were shown in table V and VI. 
 
Table II: Linearity of Lacidipine 

S.no Concentration 
(μg/ml) 

Method 1 
(zero order) 

Method 2 
(first order) 

1 20 0.119 0.046 

2 40 0.218 0.088 

3 60 0.316 0.125 

4 80 0.417 0.171 

5 100 0.519 0.212 

 

 
Fig. 2: Overlay spectra of zero order UV spectroscopy 
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Fig. 3:  Linearity graph of Zero Order UV-Spectroscopy 

 

 
Fig .4: Overlay spectra of first order derivative UV spectroscopy 

 

 
Fig .5:  Linearity graph of First Order derivative UV-Spectroscopy 
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 Table III: Accuracy results for Lacidipine by Zero order derivative spectroscopy 

Tablet 
Amount of 

sample 
(μg / ml) 

Amount of 
drug added 

(μg / ml) 

Amount 
Recovered 
(μg / ml) 

% Recovery ± 
SD** 

Sample 

60 30 91.07 101.18 ± 0.58 

60 60 122.94 101.45 ± 0.83 

60 90 151.5 100.63 ± 0.16 

 
Table IV: Accuracy results for Lacidipine by First order derivative spectroscopy 

Tablet 
Amount of 
sample 
(μg / ml) 

Amount of 
drug added 
(μg / ml) 

Amount 
Recovered 
(μg / ml) 

% Recovery ± 
SD** 

Lacidipine 

60 30 88.33 98.14 ± 0.81 

60 60 119.83 99.85 ± 0.16 

60 90 149.41 99.60 ± 0.18 

 
Table V: Ruggedness results for Lacidipine by Zero order derivative spectroscopy  

Tablet Label 
claim 
(mg) 

Analyst I Analyst II 

Amount 
found 
(mg) 

Recovery ±SD** 
(%) 

Amount 
found 
(mg) 

Recovery ±SD** 
(%) 

Sample 7.5 7.62 101.6 ± 0.01 7.40 98.66 ± 0.029 

 
Table VI: Ruggedness results for Lacidipine by First order derivative spectroscopy 

Tablet 
Label 
claim 
(mg) 

Analyst I Analyst II 

Amount 
found 
(mg) 

Recovery ±SD** 
(%) 

Amount 
found 
(mg) 

Recovery ±SD** 
(%) 

Lacidipine 7.5 7.489 99.62 ± 0.08 7.424 99.45 ± 0.08 

 
The overall summary of optical characteristics and other validation parameters of zero order and first order 
derivative spectroscopic methods were shown in table VII. 
 
Table VII: Validation parameters of lacidipine in Zero order and first order UV spectroscopy methods 

VALIDATION PARAMETERS Zero order    spectroscopy 
(Method 1) 

First order derivative 
spectroscopy (Method 2) 

Absorption Maxima (nm) 284 277 

Beer’s-Lambert’s range (μg/ml) 20-100 μg/ml 20-100 μg/ml 

Regression equation (y) Y = 0.005C + 0.009 Y = 0.002C + 0.001 

Slope (b) 0.005 0.002 

Intercept (a) 0.009 0.001 

Correlation coefficient (r2) 0.9998 0.9996 

Intraday precision (% RSD) 0.9561 1.3902 

Interday precision (% RSD) 1.3108 1.6193 

Accuracy (% mean recovery) 100.7 99.1 

Ruggedness 98.66 ± 0.029 99.45 ± 0.08 

Sandell’s sensitivity 
(μg/cm2-0.001 absorbance units) 

0.1875 0.04958 
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CONCLUSION 
The proposed study describes novel UV spectrophotometric methods for the estimation of lacidipine in bulk and 
pharmaceutical dosage form using suitable diluent.  The method was validated and found to be simple, 
selective, accurate, reproducible and precise when compared to other methods. Percentage of recovery shows 
that the method is free from interference of the excipients used in the formulation. The method is also cost 
effective with respect to solvent consumption. Therefore, the proposed methods can be used for routine 
analysis of lacidipine its dosage form. 
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