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ABSTRACT  
A simple, precise, non accurate, rapid, inexpensive, ecofriendly and reproducible FTIR spectrophotometric 

method for quantitative determination of lisinoprildihydrate in tablet formulation was developed and validat ed. 

This method concerned with measurement of absorbance measurements of bands corresponding to OH stretch 

centered by 3625-3490 cm
-1

. Analytical method validation was carried out to study the parameters as linearity, 

repeatability, precision and accuracy. The linearity range was found to be 0.3-1.8 % w/w (regression equation: 

y=0.300x-0.030, r
2
 = 0.994). The data show good precision results of this method, since the RSD values 

observed less than 2 %. The proposed FTIR method was successfully applied to the assay of lisinoprildihydrate 

in bulk drugs and tablet formulation. 

Keywords: Fourier Transform Infrared Spectroscopy, Quantitative Determination, Quality Control, Lisinopril  

Dihydrate. 

 

 

INTRODUCTION 

Chemically, lisinoprildihydrate (LD) (CAS No. 

83915-83-7), (s)-1-[N
2
-(1-carboxy-3-phenyl 

propyl)-L-lysyl]-L-proline dihydrate (empirical 

formula C21H31O5N3.2H2O) is lysine derivative of 

enalaprilat and ACE inhibitor, the active metabolite 

of enalapril and used as antihypertensive [1]. 

Literature reported various methods   like 

spectrophotometric [2-4], fluorimetric[5, 6], RP-

HPLC[7-12], stability indicating RP-HPLC[13, 14], 

HPTLC[15], LC [16], and FTIR-
13

C NMR[17] for 

determination of lisinoprildihydrate, but no method 

is available for its determination using Fourier 

Transform Infrared Spectroscopy. Hence an 

endeavor was made to develop ecofriendly, green, 

cost effective, simple, rapid and non destructive 

method using FTIR for the assay of lisinopril 

dihydrate in pure and tablet forms.  
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Experimental 

Chemicals and reagents 

Standard sample of LD was obtained as gift 

from Lupin Limited, Aurangabad. For recording 

spectra, IR spectroscopic grade of KBr obtained 

from Merck KGaA, Germany. Single dosage form 

(5 mg dose) of different brands was procured from 

local market. 

FTIR Instrumentation 

FTIR analyses were carried out on IR Affinity-1 

(00722) FTIR spectrophotometer, (Shimadzu, 

Japan) with IR Solution 1.50 version of software 

for data analysis having single beam optical system 

and DLATGS detector with ceramic light source of 

high luminance. KBr disc spectra recorded in mid 

IR region 4000 cm
-1

- 400 cm
-1

, with average 45 

scans having resolution of 4 cm
-1

. To carry out the 

forced photo degradation study, photochemical 

reactor (Shrinivasan Griffin-Rayonet type) was 

used. 

Calibration curve 

Calibration curve was prepared for the different 

concentrations of lisinoprildihydrate in range of 

0.3-1.8 % w/w. Appropriate quantity of 

lisinoprildihydrate was mixed homogenously with 

KBr to get 1000 mg and it was triturated. The 

intensity corresponding to OH stretching centered 

at 3625-3490 cm
-1

 is used for calibration curve. 

Accuracy  

To the preanalyzed tablet powder, known 

amount of lisinopril standard powder corresponding 

to 80, 100, and 120 % of label claim was added. 

The sample was mixed with KBr and analyzed by 

making 1 % w/w dilution. Standard addition 

method was applied with recovery of pure drug 

from excipients at three different quantities (80, 

100, 120 % w/w) to the tablet powder, Lisoril-5 

(pure LD) and Lipril 5. 

Linearity 

Linearity of the method studied for six samples 

of concentration range 0.3-1.8 % w/w. Calibration 

curve linearity assessed by the linear regression 

line equation for the API. The solid state sample in 

concentration range of 0.3-1.8 % w/w was prepared 

as described about sample of different 

concentration in six replicates. 

Precision 

Repeatability for API (In single of each as well 

as combination of both) was studied with pure API 

at 1 % w/w concentration six times on same day 

(day 1). Intermediate precision assessed for 

precision of pharmaceutical formulations on 

interday (day 3).  

Analysis of Marketed Tablet Formulations 

Two different marketed brands of single dose of 

LD (Lisoril-5, Lipril-5) label claim 5 mg of 

lisinoprildihydrate were used for estimation of drug 

content. Twenty tablets were weighed and average 

weight determined then triturated to fine powder. 

Appropriate amount of each tablet diluted to 

potassium bromide for getting 1 % w/w 

concentration. Readings were taken in triplets. The 

results are shown in Table 5 and 6. 

Interference study 

Literature revealed that no such method 

reported for LD. No sample pretreatment, no use of 

hazardous chemicals, less time consuming with no 

requirement of special efficiency to develop the 

method. The effect of other components commonly 

excipients analyzed in pharmaceutical formulation 

for these studies. Excipients and API separated 

from marketed preparation of different brands 

mentioned above with chloroform and spectra were 

taken. LD standards had no interference with 

absorption bands present in mixture as shown in 

Figure 2 (h) 

 

RESULTS AND DISCUSSION 

Outcome for reported method brings to 

considerable reimbursement in case of speed, ease, 

lengthy procedure, use of costly hazardous 

chemicals and expediency by use of FTIR for 

quality control and analysis of pharmaceutical 

finished products. The FTIR spectrum for pure 

sample of lisinopril dihydrate exhibited absorbance 

bands in the range of 3552, 3500-3100, 1725-1705, 

1340, 3000, 1200, 1600-1450, 4000-2500, and 

1650-1800 cm
−1

. 

The most prominent absorbance band 

corresponding to the hydroxy group centered in the 

range of 3625-3490 cm
−1

 for the diluted samples of 

LD in dry potassium bromide was within the 2.0 

absorbance units. The peak height (intensity) for 

the peak centered in the range of 3625-3490 cm
−1
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for LD was used for the preparation of calibration 

curve. 

The calibration curve is described by the 

equation 𝑦 = c + 𝑏𝑥, where 𝑦 represents peak area 

and 𝑥 represents concentration of drugs (AB and 

LD). Initially the samples in the concentration 

range of 0.5–5.0% w/w, 1-6% w/w, 2-24% w/w 

were analyzed to determine the linearity. The 

calibration curve with good linearity was 

established ranging from 0.3 to 1.8% w/w for 

lisinopril dihydrate in potassium bromide. The 

corresponding linear regression equation for LD 

was 𝑦 = - 0.030+0.300x and the correlation 

coefficient for calibration curve was 0.994. The 

degradation studies were carried out using thermal 

degradation, UV light and direct sunlight exposure. 

 

 

Table 1: Linear regression data for lisinopril dehydrate 

Statistical parameters  Values 

Concentration range 0.3-1.8 % w/w 

Regression equation Y=0.300x-0.030 

Correlation coefficient (r
2
) 0.994 

 

Table 2: Precision data of marketed formulation (Lipril 5) 

Sr. No. Interval of Time Concentration(% w/w) %  Recovery 

  LD 99.36 

I  5 99.04 

II Day 1 5 99.68 

III  5 100 

I  5 99.36 

II Day 3 5 100.31 

III  5 99.36 

 

Table 3: Statistical validation of day 1 precision data 

Name of the drug Mean* SD*
 

% RSD*
 

LD 99.36 0.32 0.322 

 

Table 4: Statistical validation of day 3 precision data 

Name of the drug Mean* SD*
 

% RSD*
 

LD 99.89 0.484 0.484 

 

 

Table 5: Analysis data of different marketed brands of Lisinopril  Dihydrate 

Name % Recovery Amount found % label claim 

 LD 

LIPRIL-5 

 

101.59 5.07 101.4 

101.6 5.08 101.6 

101.64 5.08 101.6 

 

Table 6: Statistical data for analysis of different brands of LD 

BRANDS % RECOVERY % LABEL CLAIM 

 Mean SD* %RSD* Mean SD* %RSD* 

LIPRIL-5 101.61 0.0264 0.0260 101.53 0.1154 0.1137 
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Figure 2 a) : Spectra for 0.3 % w/w LD pure drug with KBr 

 

 
 

Figure 2 b) : Spectra for 0.6 % w/w LD pure drug with KBr 

 

 
Figure 2 c): Spectra for 0.9 % w/w LD pure drug with KBr 
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Figure 2 d): Spectra for 1.2 % w/w LD pure drug with KBr 

 

 
Figure 2 e) : Spectra for 1.5 % w/w LD pure drug with KBr 

 

 
Figure 2 f): Spectra for 1.8 % w/w LD pure drug with KBr 
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Figure 2 g): Spectra for LD pure drug with KBr 

 

 
Figure 2 h): Spectra for LD pure drug with excipients 

 

 
 

Figure 3: Spectra for Lisoril tablets (Label claim 5 mg LD) 
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 Figure 4: Spectra for Lipril 5 tablets (Label claim 5 mg LD) 

 

CONCLUSION 

The proposed method is inexpensive and 

environmental friendly method. It eliminates 

complexity of usual extraction methods allowing 

faster analysis without using hazardous organic 

chemicals in accordance with the green chemistry 

needs and fulfils industrial demand of rapid and 

economical method. FTIR spectroscopy is 

employed for the qualitative analysis of 

pharmaceuticals; with advent in sampling 

techniques, DRIFT spectroscopy may serve as 

useful technique for qualitative and quantitative 

analysis of solid-state pharmaceuticals. The 

development and validation of eco-friendly FTIR 

method for the quantitation of solid-state API and 

its successful application to pharmaceuticals. This 

new approach of using transmission FTIR for direct 

determination of lisinoprildihydrate in 

pharmaceutical preparations where several 

excipients are present provides an alternate to 

expensive and time consuming procedure. The 

proposed FTIR method is simple, accurate, precise, 

validate ecofriendly and reproducible. It can be 

used for referring quality control analysis of 

lisinoprildihydrate in pharmaceutical dosage form. 
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