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Molecularly imprinted polymer (MIP) platforms represent a low-cost and selective alternative to biosensors for
protein sensing[1] in the 50–100 kDa range, such as bovine serum albumin (BSA). In this work, an overoxidized
polypyrrole (PPy) nanofilm-based impedometric MIP fabricated on a glassy carbon electrode (GCE) is presented
for the detection of BSA in the nanomolar range.
During MIP fabrication, chronoamperometric polymerization kinetically immobilizes the monomer–template

complex by freezing the equilibrium between adsorption and desorption. After template extraction using protease,
complementary cavities remain within the polymer matrix and function as specific binding sites during rebinding[2].
Electrochemical impedance spectroscopy (EIS) was employed as the primary transduction technique due to its
minimal perturbation of the MIP layer. The sensing mechanism is primarily governed by changes in charge-transfer
resistance (Rct) of the polymer by using a redox probe, the methodology schematics is in Fig.1. Capacitive sensing
was additionally investigated under non-faradaic conditions in a low-ionic-strength electrolyte.
Analytical performance was evaluated using a concentration-dependent calibration curve[3]. In addition, binding

kinetics studies revealed pseudo-first-order behavior, which is characteristic of nanofilm-based MIPs.

Fig. 1. Outer sphere charge transfer in a MIP. (1) The redox probe diffuses through open pores and transfers the charge to the electrode. (2)
The analyte rebinding, obstructing the pores. (3) The charge transfer is through the conductive polymer to the underlying electrode.
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