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Aim: In the present study, simple, rapid and sensitive spectrophotometric method was developed for the determination 
of Esmolol hydrochloride (ESM). Esmolol hydrochloride showed absorption maxima at 223nm. There was linear 

response in the concentration range 1 - 6 μg/ml with correlation coefficient 0.998 .The method was validated by 
determining its accuracy, linearity and precision .The proposed method is simple, economical and hence can be 
applied for routine quality control of esmolol hydrochloride in bulk and injections.
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INTRODUCTION:
Esmolol Hydrochloride (ESM) is a class 2 Antiarrhythymic and 
is chemically known as methyl (RS)-3-{4-[2-hydroxy-3-
(propan-2-ylamino)  propoxy]  phenyl}  proponate 
hydrochloride. It is cardio selective beta receptor blocker with 1 

rapid onset. It is used in the treatment for the rapid control of 
heart rate. ESM decreases the force and rate of heart 
contractions by blocking beta- adrenergic receptors of the 
sympathetic nervous system .It was officially published in 
Indian pharmacopeia and United States pharmacopeia. The 
method which is reported in the literature for the determination 
of ESM includes UV spectrophotometric method. The method 
was validated by parameters such as linearity, accuracy, 
precision and robustness.

Structure of esmolol hydrochloride.

Experimental procedure:
Instrumentation:
UV Spectrophotometer:
ELICO SLV 210 UV spectrophotometer with a matched pair of 
10mm quartz cells are used in this analysis.

Sonicator:
Lab man, Digital ultrasonic Cleaner, Model no: LMUC-2, 
Serial: L8486.

Micro pipette:
 P'fact A (100-1000µL).

Chemicals and reagents:
All the chemicals used were of analytical reagent grade. 
Double distilled water was used for all the experimental 
studies. ESM was procured from sigma Aldrich Pvt limited. 
Commercial dosage is in the form of injections, Esocard, 
Neotach and Miniblock were purchased from local market, 
Hyderabad. Double distilled water was procured from 
(SDFCL).

Preparation of standard stock solution:
The standard stock solution was prepared by dissolving 
10.0mg of esmolol hydrochloride in 10.0ml of water to acquire 

a concentration of 1000µg/ml. The working standard solution 
of 10µg/ml was prepared by appropriate dilution of the stock 
solution with distilled water. 

Selection of analytical wavelength and absorption 
maxima:
Appropriate dilutions were prepared for drug from standard 
stock solution and the solutions were scanned in the 
wavelength range of 200-400nm. The absorption maximum 
was found at 223nm. 

Selection of analytical concentration range:
Aliquots of 2, 4, 6, 8, 10µg/ml of 100µg/ml of esmolol 
hydrochloride were pipette into six 10ml volumetric flask. 
The volume was made up to 10ml with water was measured at 
223nm against water as blank. For standard solution analytical 
concentration range was found to be and overlatin spectra 
were observed.

Calibration curve of esmolol hydrochloride:
Aliquots of 2, 4, 6, 8, 10µg/ml of 100µg/ml solution of esmolol 
hydrochloride were pipette from stock solution into each of 
five 10ml volumetric flask. The volume was made up to 10.0ml 
with water. The absorbance of the solution was measured at 
223nm against water as blank. 

 Analytical method validation:
Validation is one of the most important steps in analytical 
method evalution. The validation parameters, i.e.; linearity, 
accuracy, precision, robustness and ruggedness were 
evaluated to assess the method suitability.

Linearity:
Linearity is a measure of how well a calibration plot of 
response vs. concentration approximates a straight line. From 
100ppm solution, appropriate dilutions were made to get final 
concentration of 2, 4, 6, 8,10μg/ml and absorbance was taken 
at λmax-223nm.

Linearity curve of esmolol hydrochloride.
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Precision: 
The precision of an analytical procedure represents the 
nearness of agreement b/w a series of measurements got 
from multiple sampling of same sample under similar 
conditions. Precision was carried out by measuring response 
for a single concentration 10ppm for 6times at 223nm.   
                  
Accuracy: 
 It is defined as the closeness of measures value to the true 
value. Accuracy was determined by performing recovery 
experiments in which determination of % mean recovery of 
sample by percentage method at three different levels (80%-
120%)

Ruggedness: 
It is the degree of reproducibility of test results obtained by 
the analysis of the same samples under various conditions. It 
was carried out by two different analysts on different days to 
check the reproducibility which indicates the method 
developed is rugged.
                      
Robustness:
It is the reliability of an analysis with respect to deliberate 
variations in method parameters such as change in wave 
length. It was determined by performing the same proposed 
method on different wavelengths, which indicates that the 
method developed is robust.

Limit of detection (LOD) and limit of Quantitation (LOQ):
LOD & LOQ: Calculated from the data obtained from the 
linearity studies. The slope of the linearity plot was 
determined. For each of the ten replicate determinations of 
same conc. (10µg/mL), standard deviation (SD) of the 
responses was calculated. From these values, the LOD & LOQ 
were determined on the basis of standard deviation and slope 
of the regression equation.  

 Assay: 
Measured accurately 10ml of drug (injection) and transferred 
to 10ml volumetric flask. Dissolved it by using water as diluent 
and made up to mark (1000ppm). Then 0.1ml of above 
solution is transferred into 10ml volumetric flask, made up to 
mark to get concentration 10ppm using micropipette. The 
results indicates that the amount of drug in (injection) sample 
was in good agreement with label claim of formulation as 
indicated by % recovery(98.56%)

RESULTS AND DISCUSSION:
The method discussed in the present work provides 
convenient and accurate way for analysis of esmolol 
hydrochloride.

Table: 1 linearity of esmolol hydrochloride by UV-Visible 
Spectrophotometer.

Table: 2 Accuracy of esmolol hydrochloride by UV-Visible 
spectrophotometer.

Table: Inter day and Intraday Precision of Assay UV-
Visible spectrophotometer.

Table: Ruggedness values of esmolol hydrochloride.  

Table: Robustness values of esmolol hydrochloride.

Table: Validation parameters of Esmolol Hydrochloride.

CONCLUSION:
The UV – Spectrophotometric method that was developed for 
the determination of esmolol hydrochloride are based on 
calibration curve. The methods are validated and found to be 
simple, sensitive, accurate and precise. Hence, it can be used 
successfully for routine analysis of esmolol hydrochloride 
from injection.
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Concentration Absorbance

2 0.25

4 0.42

6 0.55

8 0.71

10 0.88

%recovery Sample(Bulk 
+ formulation) 

Absorbance %recovery %RSD

80
80
80

2+10
2+10
2+10

1.4230
1.4231
1.4232

99.75
99.76
99.78

0.18

100
100
100

4+10
4+10
4+10

1.5960
1.5961
1.5962

100.02
100.03
100.04

0.19

120
120
120

6+10
6+10
6+10

1.7332
1.7333
1.7334

101.06
101.07
101.08

0.20

Concentration 
(µg/ml)

Intraday 
precision 

Inter day 
precision 

10 0.8874 0.8872

10 0.8871 0.8871

10 0.8874 0.8872

10 0.8867 0.8869

10 0.8878 0.8875

10 0.8882 0.8880

%RSD 0.19% 0.18%

Instrument -1 Instrument – 2

Day – 1 Day – 2

Analyst – 1 Analyst – 2 Analyst -1 Analyst – 2
Concentration Absorbance Absorbance Absorbance Absorbance 

10µg/ml 0.8544 0.8564 0.8545 0.8562

10µg/ml 0.8594 0.8597 0.8592 0.8596

10µg/ml 0.8654 0.8597 0.8653 0.8596

10µg/ml 0.8632 0.8597 0.8630 0.8595

10µg/ml 0.8542 0.8611 0.8541 0.8612

10µg/ml 0.8632 0.8611 0.8532 0.8612

%RSD 0.19% 0.16% 0.18% 0.17%

Instrument – 1 Wavelength (nm)

Concentration 222nm 224nm

10µg/ml 0.8511 0.8828

10µg/ml 0.8490 0.8835

10µg/ml 0.8482 0.8809

10µg/ml 0.8482 0.8816

10µg/ml 0.8515 0.8835

10µg/ml 0.8515 0.8842

%RSD 0.17% 0.14%

Validation Parameters Results

Wavelength 223nm

Linearity range 2-10µg/ml

Correlation coefficient 0.997

Precision %RSD 0.19%

Accuracy (% recovery) 97-102

Robustness %RSD 222nm-0.17%
224nm-0.14%

Ruggedness %RSD Analyst 1-0.19%,0.16%
Analyst 2-0.18%,0.17%

LOD 0.054

LOQ 0.018

Assay 98.56%



PARIPEX - INDIAN JOURNAL OF RESEARCH Volume-8 | Issue-6 | June-2019 | PRINT ISSN No. 2250 - 1991

pharmaceutical formulations, volume-1, P.D Sethi
[4]  Clarke’s analysis of drugs and poisons, third edition, edited by Anthony C 

Moffat, M .David Osselton, and Brian Widdap.
[5]  Instrumental methods of chemical analysis, Indian edition, Galen W. Ewing.
[6]  Spectroscopy, Indian edition, Pavia, Lampman, Kriz, Vyvyan.
[7]  Instrumental analysis, Indian edition, Skoog, Holler, Crouch.
[8] Tang Y, He Y, Yao T and Zeng S, J Chromatograph B., 2004, 805, 249-254.
[9] Tang Y, He Y, Yao T and Zeng S, J Biochem Biophys Methods, 2004, 59, 159-166. 
[10] Maurer H H, Tenberken O, Kratzsch C, Weber A A and Peters F T, J 

Chromatograph A., 2004, 1058(1-2), 169-181. 
[11]  Zuppa A F, Shi, Adamson H and Peter C, J Chromatograph B., 2003, 796(2), 293-301. 
[12] Achari R, Drissel D and Hulse J D, Clin Chem., 1986, 32(2), 374-376.
[13]  ICH-Q2B Validation of Analytical Procedures: Methodology International 

Conference on Harmonization of Technical Requirements for Registration of 
Pharmaceuticals for Human Use, Geneva, Switzerland, 1996.

[14]  ChatwalGR, Anand S (2002) Instrumental Methods of Chemical Analysis. 
(5thedn), Himalaya Publishing House, New Delhi.

[15]  ICH (1996) Q2B Validation of Analytical procedures- Methodology. 
Consensus- Guidelines, ICH Harmonized Tripartite Guidelines.

[16]  Yi HT, Ying H, Tong WY, Zeng S. Steoro selective RP-HPLC determination of the 
esmolol enantiomers in human plasma after precolumn derivatization. J.  
Biochem. Bioph. Methods. 2004; 59: 159.  

[17]  Jack C. Ewing’s Analytical Instrumentation Hand book. 3rd ed., India; 2009.
[18] Douglas A, Skoog F, Holler J, Crouch SR. Instrumental Analysis. India; 

Cengage Learning India Pvt Ltd: 2007, pp.381
[19]  http://www.drugbank.ca/drugs/DB00187.
[20]  M.Vucevic, G.M.Purdy and F.R.Ellis (1992) “Esmolol Hydrochloride for 

Management of the Cardiovascular Stress Responses to Laryngoscope and 
Tracheal Intubation. .British Journal of Anesthesia, 68,529-530.

[21] Sharma B.K (2005) High Performance Liquid Chromatography. In 
instrumental methods of Chemical analysis, 24th edition: pg: 295-300.

[22]  ICH Q2A, Text on Validation of Analytical procedures, International 
Conference on Harmonization, Geneva, October (1994): pg1-5.

www.worldwidejournals.com 145


