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DESCRIPTION 

 
Hydrophilic Interaction Liquid Chromatography with UV Detection (HILIC-UV) is a powerful analytical technique 

used for the quantitative determination of pharmaceutical compounds, including the essential amino acid lysine and 

chloride counter ions in Active Pharmaceutical Ingredients (APIs). This article explores the principles, methodology, 

and applications of HILIC-UV in pharmaceutical analysis, focusing on the reliable quantification of lysine and 

chloride ions, which are crucial for drug formulation and quality control. 

 
Active Pharmaceutical Ingredients (APIs) are the key components in pharmaceutical formulations, and their quality 

and purity are critical to the safety and efficacy of drugs. Lysine, an essential amino acid, is often used as a counter 

ion in API salts to enhance solubility and stability. Chloride ions, on the other hand, can be present as counter ions in 

many APIs. Accurate and precise determination of lysine and chloride content in APIs is essential for quality control 

and ensuring compliance with regulatory standards. Hydrophilic Interaction Liquid Chromatography with UV 

Detection (HILIC-UV) has emerged as a valuable analytical technique for this purpose. 

 
HILIC is a chromatographic technique that separates polar and hydrophilic compounds based on their affinity for a 

hydrophilic stationary phase while using a more organic mobile phase. This technique is particularly well-suited for 

the analysis of highly polar compounds such as lysine and chloride ions. The API sample is dissolved or diluted in a 

suitable solvent. For lysine determination, acid hydrolysis or derivatization may be required to convert lysine into a 

more detectable form. 
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The HILIC column is selected based on the desired separation characteristics. The mobile phase composition, flow 

rate, and column temperature are optimized to achieve efficient separation and analyte elution. A calibration curve is 

constructed using standard solutions of lysine and chloride ions with known concentrations. The curve relates the 

analyte's peak area or height to its concentration. The prepared sample is injected into the HPLC system. HILIC-UV 

conditions are set to achieve separation and retention of lysine and chloride ions. The UV detector records the 

absorbance of analytes at a specific wavelength, typically 200-220 nm for lysine and 200 nm for chloride ions. 

 
The concentration of lysine and chloride ions in the sample is determined using the calibration curve, based on the 

peak area or height. Pharmaceutical manufacturers use HILIC-UV to determine the purity of lysine and chloride 

counter ions in API samples, ensuring compliance with quality standards.   HILIC-UV is employed in stability 

studies to monitor changes in lysine and chloride content over time, helping to assess the shelf life and stability of 

pharmaceutical formulations. Pharmaceutical scientists use HILIC-UV to optimize formulations by studying the 

effect of different excipients and processing conditions on lysine and chloride content. HILIC-UV methods for 

lysine and chloride determination are subject to validation to demonstrate their accuracy, precision, specificity, and 

robustness. 

 
Hydrophilic Interaction Liquid Chromatography with UV Detection (HILIC-UV) is a valuable analytical technique 

for the determination of lysine and chloride counter ions in active pharmaceutical ingredients. Its ability to separate 

highly polar compounds, sensitivity, and versatility make it an essential tool in pharmaceutical analysis. Reliable 

quantification of lysine and chloride content in APIs is crucial for ensuring drug quality, stability, and regulatory 

compliance. As pharmaceutical formulations become more complex, HILIC-UV will continue to play a vital role in 

maintaining the integrity and efficacy of pharmaceutical products. 
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