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ABSTRACT

Metal oxide nanoparticles (MONPs) have emerged as key materials in electrochemical sensors, offering
solutions to challenges like lower detection limits in pharmaceutical assays. Their exceptional sclectivity,
sensitivity, stability, and simple synthesis make them ideal for pharmaceutical applications. MONPs,
integrated onto glassy carbon electrodes (GCE), enable efficient detection of pharmaceutical drugs by serving
as transducer hosts.

Advancements in synthesis techniques, such as template-assisted and hydrothermal methods, have produced
self-assembled nanospheres, enhancing sensor performance. Surface functionalization and MONP-based
nanocomposites further reduce aggregation, improving sensor efficiency. Comprehensive characterizations,
including X-ray diffraction, FTIR, SEM, TEM, and electrochemical impedance spectroscopy (EIS), reveal
optimized properties like low charge transfer resistance and increased surface area.

Optimizing parameters like electrolyte pH, scan rate, analyte concentration, and potential window has enabled
high-performance electrochemical sensing. Differential pulse voltammetry validated the MONPs/GCE
sensor's remarkable sensitivity, wide linear range, and detection limits down to nano levels. This innovative
sensor effectively detects pharmaceutical drugs with high recovery rates, demonstrating its potential as a
sustainable tool for pharmaceutical analysis.
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