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This work is part of a four-years research project, which aims at the development of a sensitive and
selective electrochemical aptasensor as an analytical strategy to detect, in sifu and in real time,
contaminants (pesticides and drugs) in water.

In this context, the objective of my work is the development of the transducer to be integrated in the
electrochemical platform to eventually achieve efficient aptasensing. The approach we do investigate
shall provide electrodes of high specific surface area and enable the controlled covalent grafting of the
selected aptamer.

Two strategies have been chosen to functionalize carbon electrode surfaces: either the use of conducting
polymers or the deposition of self-assembled peptides.

The first approach is focused on the electropolymerization of pyrrole' with suitable functional groups
allowing the covalent grafting of the aptamer.

The second one is based on the self-assembly of diphenylalanine (FF)* dipeptide in order to obtain a
stable coating on the electrode surface.

The two strategies were developed in parallel to determine strengths and limitations of both approaches.
Several aspects were taken into account in our study: the conditions to form stable structures, the
achievement of homogeneous coatings on carbon electrodes, the electrochemical properties, the
wettability and the possibility to perform the covalent grafting of aptamers.

Several techniques were employed to reach these aims: optical microscopy, scanning electron
microscopy (SEM), cyclic voltametry (CV), contact angle, X-ray photoelectron spectroscopy (XPS),
infrared spectroscopy (FTIR).

Our main results on the development and characterization of the electrochemical platform based on

polypyrrole and FF will be comparatively presented here.
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a) SEM of polypyrrole electropolymerized on carbon electrode and b) optical microscopy of FF fibers

on carbon electrode.
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