Development and Validation of Isocratic RP- UHPLC Method for Assay of Fenofibrate
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Introduction. Analytical method development is crucial for ensuring the quality, safety, and efficacy of pharmaceutical drugs. Fenofibrate, a widely used lipid-lowering agent, requires accurate and validated analytical methods for routine quality control. Ultra-high-performance liquid chromatography (UHPLC-UV) offers improved resolution, speed, and sensitivity compared to conventional chromatographic methods.
Aims. The study aimed to develop and validate a simple, precise, selective, and rapid UHPLC-UV method for the simultaneous assay determination of fenofibrate in accordance with ICH Q2 (R1) guidelines.
Methods. Chromatographic separation was performed on a Shim-pack Velox C18 column (1.8 μm, 2.1×50 mm) using a mobile phase of acetonitrile and acidified water (60:40, v/v) at a flow rate of 0.4 ml/min under isocratic conditions. Detection was carried out at 286 nm with a retention time of 2.4 min. The method was validated for linearity, specificity, accuracy, precision, recovery, robustness, and ruggedness across a concentration range of 10–90 μg/ml. Limit of detection (LOD), limit of quantitation (LOQ), assay percentage, and system suitability parameters were also evaluated.
Results. The method demonstrated excellent linearity (r² = 0.9995) within the tested range, with %RSD values below 2%, confirming precision. The LOD and LOQ were found to be 0.229 μg/ml and 0.765 μg/ml, respectively. The assay percentage was between 96–102%, meeting pharmacopeial requirements. System suitability parameters, including theoretical plates (>2000), peak area, and tailing factor, were within acceptable limits.
Discussion. The validated UHPLC-UV method proved to be rapid, accurate, and robust for fenofibrate analysis, with a short retention time ensuring high throughput. Its compliance with ICH guidelines supports reliability for routine quality control and stability testing of fenofibrate formulations. The method’s sensitivity and reproducibility highlight its potential for application in both research laboratories and the pharmaceutical industry.
