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Abstract:

Examinations of charge storage in man-made molecular junc-
tions underpin not only fundamental developments in our
understanding of capacitive phenomena but also allows us to
design label-free capacitive biosensors. In the present work the
principles of operation of electrochemical capacitive sensors is
performed and applications of these capacitive interfaces as ca-
pacitive assays are demonstrated and exemplified through the
generation of redox molecular films comprising antibody recep-
tors. The molecular assaying protocol reported herein is based
on the use of redox-tagged sensing interfaces. This technique
provides guidance for the fabrication of high-sensitivity capaci-
tive interfaces with special attention to their molecular design.
Interfaces designed in this way have important applications to
molecular diagnostics. As the method is both label-free and re-
agentless, it is conducive to point-of-care usage and can be quite
flexible for the detection of a multitude of protein species. This
method has already been utilized for the detection of a range
of protein biomarkers, including: C-reactive protein (CRP)1-
6, lsynuclein antibody (Ab-Syn)4, non-structural protein 1
(NS1)7, 8, prostatic acid phosphatase (PAP), immunoglobulin
G (IgG), aflatoxin M1 (AFM1), and interleukin-6 (IL-6).

We report about the principles of the method by introducing
the physical concepts behind the transducer signals which can
be relevant to researchers interested in the development or in
using capacitive analytical methods of quantification though
the designing of interfaces containing electrochemical capaci-
tance signal. Capacitive approaches present advantages among
other analytical strategies such as: [) It allows the detection,
even at low concentrations, in a label-free and point-of-care for-
mat; ) Under optimal conditions, in terms of frequency range
and electrochemical potential of operation of the sensing inter-
face, the signal measurement can be performed in just 5 min
or even lower times; [ll) The absence of redox probe in solution
makes the method simpler. The crucial aspect of the assaying is
the control and the know-how associated with the fabrication
of the sensing interface. The know-how is crucial in order to
obtain an optimal response of the analytical assay as we will be
reported in the step- by-step presentation of the protocol.
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