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ABSTRACT 

Linezolid, a synthetic oxazolidione antibiotic, is 

widely used to treat infections caused by Gram-

positive bacteria, including those resistant to other 

antibiotics. The development and validation of 

analytical methods for the determination of 

Linezolid in pharmaceutical dosage forms are 

critical for ensuring drug quality, efficacy, and 

safety. This review provides a comprehensive 

overview of the various analytical techniques 

employed for Linezolid quantification, including 

UV-Visible spectrophotometry, high-performance 

liquid 

Chromatography (HPLC), and high-performance 

thin-layer chromatography (HPTLC). The paper 

also discusses the importance of method validation 

parameters such as accuracy, precision, specificity, 

linearity, range, robustness, and system suitability 

testing, Review concludes with future perspectives 

on the development of eco-friendly and cost-

effective analytical methods for Linezolid 

estimation. 

Keywords: Linezolid, oxazolidione, Gram-positive 

bacteria, UV-Visible spectrophotometry, HPLC, 
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I.INTRODUCTION  
Linezolid is a first-generation 

oxazolidinone antibiotic developed by Pfizer and 

approved by the FDA in 2000. It is used to treat 

infections caused by Gram-positive bacteria, 

including methicillin-resistant Staphylococcus 

aureus (MRSA) and vancomycin-resistant 

Enterococcus (VRE). Linezolid is available in 

various dosage forms, including tablets, oral 

suspensions, and intravenous injections. Due to its 

critical role in treatingresistant bacterial infections, 

the accuratedetermination of Linezolid in 

pharmaceutical formulations is essential for quality 

control and regulatory compliance. 

Analytical method development and 

validation are crucial steps in the pharmaceutical 

industry to ensure the reliability, accuracy, and 

reproducibility of analytical procedures. This 

review focuses on the various analytical methods 

developed for Linezolid quantification, with an 

emphasis on UV-Visible spectrophotometry, 

HPLC, and HPTLC. Additionally, the paper 

discusses the validation parameters required to 

ensure the robustness and reliability of these 

methods. 

 

II.DRUG PROFILE 
History of Linezolid [2] 

Linezolid was developed by Pfizer and 

launched under the brand name Zyvox in 2000. It 

was the first oxazolidinone antibiotic to be 

approved for clinical use. Linezolid is included in 

the World Health Organization's List of Essential 

Medicines and is classified as critically important 

for human medicine. The drug is now available as a 

generic medication, making it more accessible to 

patients worldwide. 

 

Mechanism of Action [3-4] 

Linezolid exerts its antibacterial effect by 

inhibiting bacterial protein synthesis. It binds to the 

23S ribosomal RNA of the 50S subunit, preventing 

the formation of the initiation complex required for 

protein synthesis. This unique mechanism of action 

reduces the like hood of cross- resistance with 

other protein synthesis inhibitors, such as 

macrolides and tetracyclines. 
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Pharmacokinetics [5] 

•Absorption: 

Linezolid is rapidly and completely 

absorbed after oral administration, with anabsolute 

bioavailability of approximately100%. This makes 

it equallyeffective when administered orally or 

intravenously. 

 

•Distribution: 

The volume of distribution of Linezolid in 

healthy adults is approximately 40-50 liters, 

indicating widespread distribution in body tissues. 

 

•Metabolism: 

Linezolid is primarily metabolized in the 

liver to two inactive metabolites: an 

aminoethoxyacetic acid metabolite and a 

hydroxyethyl glycine metabolite. 

 

•Elimination: 

The elimination half-life of Linezolid is 

between 5 and 7 hours, with approximately 30% of 

the drug excreted unchanged in the urine and 70% 

metabolized in the liver. High-Performance 

Liquid Chromatography (HPLC) 

HPLC is a widely used chromatographic 

technique for the determination of Linezolid in 

pharmaceutical formulations. It offers high 

specificity, sensitivity, and accuracy, making it 

suitable for both qualitative and quantitative 

analysis. HPLC methods for Linezolid typically 

involve reversed-phase chromatography with UV 

detection. 

 

Advantages of HPLC: 

•Higher solution and specificity 

•Ability to separate and quantify multiple 

components in a mixture 

•Suitable for stability-indicating assays 

 

Disadvantages of HPLC: 

•Requires expensive equipment and reagents 

•Longer analysis time compared to UV-Visible 

spectrophotometry 

 

Pharmacodynamics [6] 

Linezolid is indicated for the treatment of 

Gram-positive bacterial infections, including skin 

and soft tissue infections, community-acquired 

pneumonia, and hospital-acquired pneumonia. It is 

also used to treat infections caused by MRSA and 

VRE. However, Linezolid is not effective against 

Gram-negative bacteria, and its use is 

contraindicated in patients with 

knownhypersensitivity to the drug or those taking 

monoamine oxidase inhibitors (MAOIs). 

 

III.ANALYTICAL METHODS FOR 

LINEZOLID DETERMINATION 
UV-Visible Spectrophotometry [7] 

UV-Visible spectrophotometry is one of 

the most commonly used techniques for the 

quantitative determination of Linezolid in 

pharmaceutical formulations. The method is based 

on the measurement of the absorption of ultraviolet 

or visible light by the sample. The Beer-Lambert 

law, which states that absorbance is proportional to 

the concentration of the analyte, is applied to 

determine the concentration of Linezolid in 

solution. 

 

Principle: 

The Beer-Lambert law is expressed as: [8] 

 

A=abc 

where: 

 

• A= absorbance or optical density 

• a= absorptivity or extinction coefficient 

• b= path length of radiation through the sample 

(cm) 

• c= concentration of solute in solution 

 

UV-Visible spectrophotometry is a 

simple, cost-effective, and rapid method for the 

determination of Linezolid.  However, it may lack 

specificity when analyzing complex mixtures, as 

the absorption spectra of different compounds can 

overlap. 

  

High-Performance Liquid Chromatography 

(HPLC) 

HPLC is a widely used chromatographic 

technique for the determination of Linezolid in 

pharmaceutical formulations. It offers high 

specificity, sensitivity, and accuracy, making it 

suitable for both qualitative and quantitative 

analysis. HPLC methods for Linezolid typically 

involve reversed-phase chromatography with UV 

detection. 

 

Advantages of HPLC: 

•Higher solution and specificity 

•Ability to separate and quantify multiple 

components in a mixture 

•Suitable for stability-indicating assays 

 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 10, Issue 2 Mar – Apr 2025, pp: 588-591 www.ijprajournal.com ISSN: 2456-4494 

                                       

 

 

 

DOI: 10.35629/4494-1002588591          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 590 

Disadvantages of HPLC: 

•Requires expensive equipment and reagents 

•Longer analysis time compared to UV-Visible 

spectrophotometry 

 

High-PerformanceThin-LayerChromatography 

(HPTLC) 

HPTLC is another chromatographic 

technique used for the estimation of Linezolid. It is 

a cost- effective and efficient method for the 

separation and quantification of Linezolid in 

complex mixtures. HPTLC offers several 

advantages, including high throughput, minimal 

sample preparation, and the ability to analyze 

multiple samples simultaneously. 

 

Advantages of HPTLC: 

•Cost-effective and simple to perform 

•High throughput and rapid analysis 

•Minimal sample preparation required 

 

Disadvantages of HPTLC: 

•Lower sensitivity compared to HPLC 

•Limitedresolution for complex mixtures 

 

IV.METHOD VALIDATION 
Method validation is a critical step in 

ensuring the reliability, accuracy, and 

reproducibility of analytical methods. The 

following parameters are typically evaluated during 

method validation: 

 

Accuracy 

Accuracy refers to the closeness of the test 

results to the true value. It is usually determined by 

spiking known amounts of the analyte into a 

sample and measuring the recovery. 

 

Precision 

Precision refers to the degree of agreement 

among individual test results. It can be further 

divided into repeatability (intra-day precision)and 

intermediate precision(inter-day precision). 

 

Specificity 

Specificity is the ability of the method to 

measure the analyte unequivocally in the presence 

of other components, such as excipients and 

impurities. 

 

Linearity 

Linearity in dicates the ability of the 

method to produce results that are directly 

proportional to the concentration of the analyte in 

the sample. It is typically evaluated by analyzing 

series of standard solutions with known 

concentrations. 

 

Range 

The range is the in terval between the 

upper and lower levels of analyte concentration that 

have been demonstrated to be determinable with 

acceptable accuracy, precision, and linearity. 

 

Robustness 

Robustness refers to the ability of the 

method to remain unaffected by small variations in 

experimental conditions, such as changes in pH, 

temperature, or mobile phase composition. 

 

Limit of Detection(LOD) and Limit of 

Quantitation(LOQ) 

•LOD: The smallest quantity of ananalyte that can 

be detected, but not necessarily quantified, in a 

quantitative fashion. 

•LOQ: The lowest concentration of ananalyte that 

can be quantified with acceptable accuracy and 

precision. 

  

System Suitability Testing 

System suitability testing ensures that the 

analytical system is working correctly before 

sample analysis. Parameters such as peak area, 

retention time, and resolution are evaluated to 

ensure the system is suitable for use. 

 

V. CONCLUSION 
The development and validation of 

analytical methods for the determination of 

Linezolid in pharmaceutical dosage forms are 

essential for ensuring drug quality, efficacy, and 

safety. UV- Visible spectrophotometry is the most 

commonly used technique due to its simplicity and 

cost- effectiveness. However, chromatographic 

methods such as HPLC and HPTLC offer higher 

specificity and sensitivity, making them suitable for 

more complex analyses. 

Future efforts should focus on developing 

eco-friendly and cost-effective analytical methods 

for Linezolid estimation. The use of less toxic 

solvents and greener analytical techniques will not 

only reduce the environmental impact but also 

improve the sustainability of pharmaceutical 

analysis. 
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