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Abstract

The current study reports a new, simple and fast method using a flake-like dysprosium molybdate (Dy,MoOg; FL-DyM)
nanostructured material to detect the antibiotic drug metronidazole (METZ). This nanocomposite material was employed
on the surface of a glassy carbon electrode (GCE) to develop the electrode (FL-DyM/GCE). Further, the synthesized FL-
DyM was systematically characterized by powder X-ray diffraction (XRD), Raman spectroscopy, scanning electron
microscopy (SEM), transmission electron microscopy (TEM), energy-dispersive X-ray diffraction (EDS), elemental
mapping, X-ray photoelectron spectroscopy (XPS), and Brunauer-Emmett-Teller (BET) analyses. Cyclic (CV) and
differential pulse voltammetry (DPV) techniques were used to study the electrochemical properties. The FL-DyM/GCE-
based sensor demonstrated excellent selectivity and sensitivity for the detection of the drug METZ, which could be
attributed to the strong affinity of FL-DyM towards the -NO, group in METZ, and the good electrocatalytic activity and
conductivity of FL-DyM. The fabrication and optimization of the working electrode were accomplished with CV and DPV
obtained by scan rate and pH studies. Compared to the bare GCE and other rare-earth metal molybdates, the FL-
DyM/GCE sensor displayed a superior electrocatalytic activity response for METZ detection. The sensor demonstrated a
good linear relationship over the concentration range of 0.01-2363 pM. The quantification and detection limits were
found to be 0.010 pM and 0.0030 uM, respectively. The FL-DyM/GCE sensor displayed excellent selectivity, repeatability,
reproducibility, and stability for the detection of METZ in human urine and commercial METZ tablet samples, which
validates the new technique for efficient drug sensing in practical applications. © 2019 The Royal Society of Chemistry.
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