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ABSTRACT: Escitalopram, a widely used 

selective serotonin reuptake inhibitor (SSRI), is 

prescribed for the treatment of depression, anxiety 

disorders, and other psychiatric conditions. 

Analytical methods for escitalopram are essential 

for ensuring its purity, potency, stability, and 

monitoring its concentration in pharmaceutical 

formulations and biological matrices. This review 

summarizes the development and validation of 

various analytical methods for escitalopram, 

focusing on chromatographic techniques such as 

High-Performance Liquid Chromatography 

(HPLC), Liquid Chromatography-Mass 

Spectrometry (LC-MS), and spectroscopic methods 

like UV-Visible Spectroscopy. Additionally, this 

paper emphasizes the significance of method 

validation in accordance with international 

regulatory guidelines, including those from the 

International Council for Harmonisation (ICH), 

U.S. FDA, and European Medicines Agency 

(EMA). 
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I. INTRODUCTION 
Escitalopram, the S-enantiomer of 

citalopram, is an antidepressant that primarily 

works by inhibiting the reuptake of serotonin in the 

brain, thus increasing serotonin availability. Since 

escitalopram is widely used in clinical practice, it is 

crucial to have robust analytical methods to 

determine its concentration in both pharmaceutical 

formulations and biological fluids for quality 

control and therapeutic drug monitoring. Analytical 

methods must not only be precise but also 

sensitive, accurate, and reproducible to ensure 

patient safety and drug efficacy. This review 

outlines the various methods developed for the 

determination of escitalopram, their validation 

procedures, and regulatory standards. 

 

 

 

 
Fig. Escitalopram API 

 

 
Fig. Escitalopram Structure 

 

ANALYTICAL METHODS FOR ESCITALOPRAM  

High-Performance Liquid Chromatography 

(HPLC)  

High-Performance Liquid Chromatography 

(HPLC) is one of the most widely used techniques 

for analyzing escitalopram in both pharmaceutical 

formulations and biological fluids. This technique 

offers high sensitivity, reproducibility, and 

precision. It has been extensively applied for:  

 

• Quantitative analysis of escitalopram in 

tablets, capsules, and oral solutions.  
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• Pharmacokinetic studies to monitor drug 

concentration in plasma and serum. 

 
  

Various HPLC methods use different 

mobile phases such as a mixture of methanol, 

acetonitrile, or phosphate buffers, depending on the 

specific method. Typically, UV detection at a 

wavelength of around 228 nm is employed, 

although fluorescence detection has been explored 

for more sensitive applications.  

A study by Jain et al. (2016) (1) developed 

an HPLC method for the determination of 

escitalopram in tablet formulations with high 

precision and accuracy, demonstrating the utility of 

HPLC for routine quality control.  

 

Liquid Chromatography-Mass Spectrometry 

(LC-MS)  
LC-MS is a highly sensitive and specific 

technique that combines the separating power of 

liquid chromatography with the detection 

capabilities of mass spectrometry. This method is 

particularly advantageous for:  

• Detecting escitalopram and its metabolites 
in biological matrices such as plasma, urine, 

and cerebrospinal fluid.  

• Therapeutic drug monitoring, where low 

concentrations of escitalopram need to be 

detected accurately.  

A study by Padhy et al. (2014) (2) 

explored the use of LC-MS/MS for the 

quantification of escitalopram in human plasma, 

providing an analytical approach with exceptional 

sensitivity for pharmacokinetic studies.  

 

UV-Visible Spectroscopy  

UV-visible spectroscopy is one of the 

simplest and most widely employed methods for 

routine analysis of escitalopram. This technique is 

commonly used for:  

• Content uniformity testing of escitalopram in 

pharmaceutical preparations.  

• Determination of escitalopram 

concentration in solution, using the 

characteristic absorbance around 228 nm. 

 

Though less sensitive compared to HPLC 

and LC-MS, UV spectroscopy remains a valuable 

tool in quality control due to its speed, simplicity, 

and cost-effectiveness. A study by Kshirsagar et al. 

(2017) (3) proposed a simple UV 

spectrophotometric method for escitalopram in 

pharmaceutical formulations, demonstrating the 

method's applicability for routine analysis. 

 
 

Other Analytical Techniques  

• Capillary Electrophoresis (CE): This 

emerging technique is used for the analysis of 

escitalopram in biological fluids. It provides 

high-resolution separations with minimal 

sample volumes. It has been proposed as a 

more efficient alternative for some 

pharmaceutical applications.  

 

• Thin-Layer Chromatography (TLC): While 

TLC has been used for the qualitative analysis 

of escitalopram, it is less commonly employed 

due to its lower sensitivity compared to 

chromatographic methods like HPLC.  
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METHOD VALIDATION  

The validation of analytical methods for 

escitalopram is essential to ensure their reliability 

and compliance with international standards. 

According to ICH Q2(R1) (4), the key parameters 

for validation include:  

 

Specificity  

Specificity is the ability of the method to 

distinguish escitalopram from excipients, 

impurities, and degradation products. For example, 

an HPLC method must demonstrate that no 

significant interference occurs from excipients in 

the tablet formulation.  

 

Linearity and Range  

Linearity describes the proportional 

relationship between the concentration of 

escitalopram and the analytical signal. The method 

should exhibit a linear response over the expected 

concentration range, covering the therapeutic levels 

of escitalopram found in blood or other biological 

samples. The linearity is generally evaluated using 

a least-squares regression model.  

 

Accuracy and Precision  

• Accuracy: The degree of closeness between 

the observed value and the true value. It is 

assessed by comparing results with a reference 

or known standard.  

• Precision: The degree of consistency of the 

method when repeated under the same 

conditions. Precision is evaluated at multiple 

levels (intra-day and inter-day variations).  

A study by Verma et al. (2015) (5) validated an 

HPLC method for escitalopram, demonstrating 

high accuracy and precision with a low 

coefficient of variation, supporting its 

application in routine analysis.  

 

Sensitivity (LOD and LOQ)  

• Limit of Detection (LOD): The lowest 

concentration of escitalopram that can be 

reliably detected by the method.  

• Limit of Quantification (LOQ): The lowest 

concentration that can be accurately quantified 

with acceptable precision and accuracy.  

 

LC-MS offers a highly sensitive approach for 

detecting low levels of escitalopram in biological 

fluids, suitable for pharmacokinetic studies and 

therapeutic drug monitoring.  

 

Robustness and Ruggedness  

• Robustness: The ability of the method to 

remain unaffected by small changes in 

experimental conditions (e.g., pH, 

temperature).  

• Ruggedness: Evaluates the consistency of 

results when the method is performed by 

different analysts or laboratories.  

 

A study by Saleh et al. (2016) (6) 

demonstrated the robustness and ruggedness of an 

HPLC method for escitalopram analysis, ensuring 

its reliability in different settings.  

 

REGULATORY CONSIDERATIONS  

Analytical methods used for escitalopram 

must comply with regulatory guidelines to ensure 

their reliability and applicability in clinical and 

pharmaceutical settings. Relevant guidelines 

include:  

• ICH Q2(R1): This guideline provides 

principles for method validation, including 

specificity, linearity, accuracy, and precision.  

 

• USP and EP Monographs: The United States 

Pharmacopeia (USP) and European 

Pharmacopeia (EP) set standards for the 

analysis of escitalopram in pharmaceutical 

products, often specifying methods like HPLC 

and UV spectroscopy.  

 

• FDA and EMA Guidelines: These agencies 

also provide detailed requirements for 

analytical methods used in drug testing and 

clinical studies.  

 

II. CONCLUSION 
The development and validation of 

analytical methods for escitalopram are crucial for 

ensuring its quality and efficacy in pharmaceutical 

formulations and clinical practice. Techniques like 

HPLC, LC-MS, and UV spectroscopy have proven 

to be effective for analyzing escitalopram, with 

each method offering unique advantages depending 

on the application. Method validation, following 

international regulatory guidelines, ensures that the 

methods are reliable, accurate, and reproducible. 

Continued advances in analytical technologies will 

likely lead to more efficient and sensitive methods 

for the analysis of escitalopram in the future.  
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