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Abstract

Electrochemical biosensors are a versatile and promising tool, depending on the
selection of its components, which facilitates its use in areas such as clinical diagnosis,
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Introduction

An electrochemical biosensor is a self-contained integrated
device, which is capable of providing specific quantitative or semi-
quantitative analytical information using a biological recognition
element (biochemical receptor) which is retained in direct spatial
contact with an electrochemical transduction element.! Figure 1
There are many variants that can be used in the design of a biosensor.
From the choice of the type of electrochemical transduction,>* in
correspondence with the analytical signal (), taking into account the
molecular recognition element*and the effective immobilization of it

on the transducer material.* Thus, how to choose that configuration
is what guarantees a useful signal. The selection of the most
favorable conformation follows the performance criteria: calibration
characteristics (sensitivity, operational and linear concentration range,
detection and quantitative determination limits), selectivity, steady-
state and transient response times, sample throughput, reproducibility,
stability and lifetime.! Electrochemical transduction or detection: The
electrochemical biosensors depending on the type of electrochemical
transduction can be conduct metric,” potentiometric,® voltammetric /
amperometric,” impedance, Ion charge or field effect.®
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Figure | Basic scheme of a biosensor.
Biological recognition element, receptor

Biosensors are divided into two large groups according to the
recognition mechanism:

Biocatalyticrecognition element: the biosensoris based onareaction
catalyzed by macromolecules to notify the molecular recognition
event. Enzyme,” whole cells,'® Tissue are used. Biocomplexing or
bioaffinity recognition element: Based on supramolecular reaction of
the key-lock type for the follow-up of the molecular recognition event.
Such as, Antibody-antigen interaction,” Receptor/antagonist/agonist
and formation of a double stranded DNA on the probe surface." The
application of the catalytic electrochemical biosensors has been the
most used in the resolution in real situations, having still much to be
developed in the field of electrochemical biosensors affinity.

Immobilization of biological receptors

The main ways to immobilize the elements of molecular
recognition, have been: (a) Entrapment behind a membrane: a

solution of enzyme, a suspension of cells or a slice of tissue is, (b)
Entrapment of biological receptors within a polymeric matrix, (c)
Entrapment of biological receptors within self-assembled monolayers
(SAMs) or bilayer lipid membranes (BLMs), (d) Covalent bonding
of receptors on membranes or surfaces activated by means of
bifunctional, (e) Bulk modification of entire electrode material, e.g.
enzyme-modified carbon paste or graphite epoxy resin groups or
spacers, such as glutaraldehyde, carbodiimide, SAMs or multilayers,
avidin-biotin silanization,’ in this sense, the investigations are focused
on guaranteeing the capacity of molecular recognition, after being
immobilized the receptor phase on the transducer. The best results
have been in the immobilization of enzymes by entrapment of
biological receptors within a polymeric matrix.

Outlook

Over the past decade we have witnessed a tremendous progress
toward the development of electrochemical biosensors. Such
devices are of considerable interest due to their tremendous
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promise for obtaining information in a faster, simpler, and cheaper
manner compared to traditional assays. The instrumentation for
electrochemical detection is significantly cheaper and smaller than
that of comparably sensitive non-electrochemical methods. In addition
to excellent economic prospects, such devices offer innovative routes
for interfacing (at the molecular level) the recognition and signal-
transduction elements.
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