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ABSTRACT 

A HPLC method was developed, validated and applied for determination of Captopril in 

pharmaceutical formulations. A LiChrosorb® RP-18 (10 µm, 250x 4 mm) column was used 

with a mobile phase consisting of methanol: water (60: 40% v/v, pH adjusted to 3.0 with 

85%, w/v phosphoric acid.), a quantitative evaluation was performed at 220 nm with flow 

rate of 2 ml/min, and column cooler temperature was maintained at 30 ºC. The retention time 

was about 8 min. Suitability of this method for the quantitative determination of the drug was 

proved by validation in accordance with the requirements by the International Conference of 

Harmonization (ICH) guidelines. The method is selective, precise, accurate and can be used 

for analysis of pharmaceutical preparations in quality control. 
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INTRODUCTION 

Angiotensin converting enzyme (ACE) 

plays a major physiological role in the 

renin-angiotensin system for  increasing 

blood pressure, which removes a dipeptide 

from the C terminus of angiotensin I to form 

angiotensin II, a potent vasoconstrictor, and 

inactivates the vasodilator nonapeptide 

bradykinin [1-4]. ACE inhibitors can be 

classified as Sulfhydryl containing ACE 

inhibitors structurally related to captopril 

(eg. Fentiapril, Pivalopril, Zefenopril, 

Alacepril); Dicarboxyl-containing ACE 

inhibitors structurally related to enalapril 

(eg. lisinopril, benazepril, quinapril, 

moexipril, ramipril, spirapril, perindopril, 

spirapril, pentopril, cilazapril); phosphorous 

containing ACE inhibitors structurally 

related to fosinopril. Many of these ACE 
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inhibitors are ester containing prodrugs that 

are 100-1000 times less potent than the 

active metabolites, but have a much better 

oral bioavailability than the active 

molecules [5]. Many synthetic ACE 

inhibitors such as benazepril, captoril, 

enlapril, alacepril and so on are currently 

used in the treatment of hypertension and 

heartfailure. So far, many methods such as 

spectrophotometry [6-8], HPLC [9-11], 

fluorimetry [12, 13, 20], micellar 

electrokinetic chromatography [14] and 

biochemical detection [15, 21] have been 

known to determine ACE inhibitory 

separately or mixed with other drugs [16-

22]. 

 Captopril (CPL) (Figure 1) is (2S)-3-

mercapto-2-methyl-1-oxo-proptonyl]-L-

proline, the first orally active and specific 

inhibitor of angiotensinconverting enzyme. 

 
Figure 1: Chemical Structure of Captopril 

For the quantity determination of captopril 

in pharmaceutical preparations and 

biological fluids, various instrumental 

methods have been reported, including gas 

chromatography [23], high performance 

liquid chromatography [24-25], capillary 

electrophoresis [26], flow injection analysis 

[27], titrimetry [28-29], potentiometry [30] 

and amperometry [31].  

The aim of the present study is to apply 

simple, rapid, accurate, selective and 

reproducible HPLC method of the 

determination of captopril in pure form and 

pharmaceutical formulations. 

MATERIALS AND METHODS 

Reagents 

All chemicals and reagents were used of 

HPLC. Captopril used was standard 

reference compound according to European 

Pharmacopoeia. Tablet formulation 

containing Captopril 25 mg was obtained 

commercially. HPLC grade Methanol was 

procured from Merck Ltd. All other 

chemical reagents were of analytical grade.  

Instrumentation 

A Shimadzu HPLC system was utilized 

consisting of the following components: 

quaternary pump LC – 10 AD, vacuum 

degasser unit DGU – 3A and a DAD – SPD 

– M10 A. Separation was carried out on a 

LiChrosorb C18 column (250 x 4 mm, 

particle size 10 µm) under reversed phase 

partition chromatographic conditions. The 

equipment was controlled by a PC with 

properly installed chromatographic 

software. 

Chromatographic Conditions 

The mobile phase was a 60:40 % v/v 

Methanol:Water, pH adjusted to 3.0 with 

85%, w/v phosphoric acid. The mobile 

phase was filtered through 0.45 µm 

membrane filter and degassed by using a 
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sonicater for about 10 min before use. The 

sample solutions were also filtered using 

0.45 µm membrane filters. The mobile 

phase was delivered isocratically at a flow 

rate 2.0 ml/min. The column was 

maintained at 30ºC temperature. The 

injection volume was a 20 µl and the total 

run time was 9 minutes. The detection was 

carried out at 220 nm. Typical 

chromatogram of Captopril is given in 

Figure 2. 

Preparation of the Standard Stock 

Solution 

Accurately weighed quantity of 50 mg 

Captopril is transferred in 50 ml volumetric 

flask, dissolved with 25 ml mobile phase 

and made up with mobile phase having the 

concentration of 1000 μg/ml of Captopril.  

Sample Preparation 

Twenty tablets were accurately weighed (to 

obtain the average mass of one tablet) then 

finally powdered and weight equivalent to 

25 mg of Captopril was weighed and 

transferred into a 25 ml volumetric flask. 

Approximately 15 ml of mobile phase was 

added and the mixture was sonicated for 15 

minutes. The mixture was then diluted to 

volume with mobile phase. The solution 

was then filtered off through a 0.45 μ filter 

paper discarding the first few ml of filtrate.  

Placebo Solution Preparation 

The placebo solution is prepared by using 

100 mg of placebo, dissolved in 15 ml 

mobile phase and the mixture was sonicated 

for 15 minutes. The mixture was diluted to 

25.0 ml with mobile phase and mixed well. 

The solution was then filtered off through a 

0.45 μ filter paper discarding the first few 

ml of filtrate. This solution was injected to 

HPLC system. 

RESULTS AND DISCUSSION 

Validation of the Method and Procedures 

All of the analytical validation parameters 

for this proposed method were determined 

according to ICH guidelines as follows: 

Selectivity 

The selectivity of the method was evaluated 

with regard to interference due to the 

presence of any other excipients. This 

shows that drug was clearly separated from 

its excipients. Thus, the HPLC method 

presented in this study was found to be 

selective, presented in Figure 3.  

Limit of Detection and Quantification 

The detection limit (LOD) is the lowest 

amount of analyte in the sample, which can 

be detected but not necessarily quantified as 

an exact value. The quantification limit 

(LOQ) is the lowest amount of analyte in 

the sample, which can be quantitatively 

determined with suitable precision and 

accuracy. The LOD and LOQ are calculated 

as given in Table 1.  

Linearity 

Calibration standards at seven levels were 

prepared by appropriately mixing and 
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further diluting stock standard solutions in 

the concentration range of 25 – 200 μg/ml. 

Samples in triplicates were made for each 

concentration, and peak areas were plotted 

against the corresponding concentrations to 

obtain the calibration graph. The regression 

equation was derived using mean peak area 

concentration data, and the concentration of 

the unknown was computed from the 

regression equation. Hence, the regression 

line relating standard concentrations of drug 

using regression analysis showed linearity 

in the studied range. The results are given in 

Table 1. 

Precision 

The precision of the method was determined 

by repeatability, intermediate precision 

(intra-day, inter-day) and was expressed as 

% relative standard deviation (% RSD). 

Intra-day precision was determined by 

performing analysis of triplicate injections 

of two different concentrations of Captopril 

on the same day at different time intervals 

and on two different days for inter-day 

precision. The % RSD of the study was 

found to be less than 2% as shown in Table 

2. 

Accuracy/Recovery 

Accuracy of the developed method was 

confirmed by performing a recovery study 

as per ICH norms at three different 

concentration levels (50%, 100%, 150%) by 

replicate analysis (n = 3). The results 

obtained (Table 3) indicate that recovery is 

good, not less than 98% and percentage 

relative standard deviation is less than 2%.
 

Table: 1. Linearity Results, Limit of Detection (LOD) and Limit of Quantification (LOQ) 
Compounds r2 Calibration curve equation LOQ 

ng 
LOD 
Ng 

Captopril 0.9997 Y=19598690X+18453 20 7 
 

Table 2: Results of Precision 
Sample Concentration (μg/mL) RSD (%) 

Intra-day (n=3) 
RSD (%) 

Inter-day (n=3) 
Captopril 50 1.185 1.322 

 100 0.844 1.368 
 

Table 3: Recovery Studies of Captopril 
Drug Concentration added 

(μg/mL) 
Concentration 

recovered 
(μg/mL) 

Recovery (%) 

Captopril  50.12 100.24 
 50.00 49.78 99.56 
  50.38 100.76 
  98.96 98.96 
 100.00 10.19 100.15 
  100.50 100.50 
  148.95 99.30 
 150.00 149.20 99.47 
  147.88 98.59 

Mean   99.73 
SD   0.730 

% RSD   0.732 
% Error   ±0.563 
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Figure 2: Chromatogram of Captopril 

 
Figure 3: Chromatogram of Placebo 
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Figure 4: Linearity of Captopril 
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CONCLUSION  

The aim of the present research work was to 

achieve highest precision in quantitative 

estimation of Captopril in tablet dosage 

form. The method was validated in terms of 

linearity, precision, accuracy, limit of 

detection and limit of quantification. The 

developed method has a simple procedure 

for the preparation of the samples, shorter 

run time for chromatographic analysis (less 

than 10 min). Hence the proposed RP-

HPLC method can be considered as simple, 

rapid, suitable and easy to apply for routine 

analysis of Captopril in pharmaceutical 

dosage form. 
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