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In this study, a novel enzymatic electrochemical urea biosensor was constructed based
on a Nafion/polyaniline (Nf/PANI) composite, integrated with a ferrocene-appended
polycarbazole (FAPCz). Notably, the ferrocene-functionalized polycarbazole was
synthesized via oxidative polymerization, yielding a highly crosslinked polymeric
network that enhances structural stability and electron-transfer efficiency. This
crosslinked architecture was subsequently deposited onto a glassy carbon electrode,
followed by urease immobilization through glutaraldehyde-mediated crosslinking.

The synergistic combination of Nafion, PANI, and FAPCz significantly improved
electron transfer efficiency and electrochemical response. Cyclic voltammetry (CV)
and electrochemical impedance spectroscopy (EIS) confirmed enhanced charge
transfer properties, while differential pulse voltammetry (DPV) demonstrated a linear
detection range of 0.62-60.6 uM with a low detection limit of 0.55 uM [1].

The biosensor exhibited high selectivity toward urea in the presence of common
interfering ions and biomolecules, along with excellent reproducibility (RSD < 2%). The
applicability of the sensor was validated in real soil and water samples, showing good
agreement with GC-MS results [1].

These findings demonstrate that ferrocene-functionalized polymer networks provide an
effective platform for designing high-performance electrochemical biosensors for
environmental monitoring.
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