Author’s Accepted Manuscript

The principal internatioaal Journal devoted to research, design, development and
‘applcation of boseasors and bioeectronics

Beyond graphene: -electrochemical sensors and
biosensors for biomarkers detection

Paolo Bollella, Giovanni Fusco, Cristina Tortolini,
Gabriella Sanzo, Gabricle Favero, Lo Gorton,
Riccarda Antiochia

www.elsevier.convlocate/bios

PIIL: S0956-5663(16)30267-6
DOI: http://dx.doi.org/10.1016/5.b10s.2016.03.068
Reference: BIOS8579

To appear in:  Biosensors and Bioelectronic

Received date: 17 December 2015
Revised date: 8 March 2016
Accepted date: 28 March 2016

Cite this article as: Paolo Bollella, Giovanni Fusco, Cristina Tortolini, Gabriell:
Sanzo, Gabriele Favero, Lo Gorton and Riccarda Antiochia, Beyond graphene
electrochemical sensors and biosensors for biomarkers detection, Biosensors an.
Bioelectronic, http://dx.doi.org/10.1016/j.bios.2016.03.068

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2016.03.068
http://dx.doi.org/10.1016/j.bios.2016.03.068

Beyond graphene: electrochemical sensors and biosensors for biomarkers detection

Paolo Bollella®, Giovanni Fusco®®, Cristina Tortolini®°, Gabriella Sanzo?, Gabriele Favero?, Lo

Gorton®, Riccarda Antiochia®*

®Department of Chemistry and Drug Technologies, Sapienza University of Rome P.le Aldo Moro 5,
00185 — Rome, Italy

PDepartment of Chemistry, Sapienza University of Rome P.le Aldo Moro 5, 00185 — Rome, Italy
‘Department of Analytical Chemistry/Biochemistry, P.O. Box 124, 221 00 — Lund, Sweden

*Address correspondence to: riccarda.antiochia@uniromal.it

Abstract

Graphene’s success has stimulated great interest and research in the synthesis and characterization
of graphene-like 2D materials, single and few-atom-thick layers of van der Waals materials, which
show fascinating and technologically useful properties. This review presents an overview of recent
electrochemical sensors and biosensors based on graphene and on graphene-like 2D materials for
biomarkers detection. Initially, we will outline different electrochemical sensors and biosensors
based on chemically derived graphene, including graphene oxide and reduced graphene oxide,
properly functionalized for improved performances and we will discuss the various strategies to
prepare graphene modified electrodes. Successively, we present electrochemical sensors and
biosensors based on graphene-like 2D materials, such as boron nitride (BN), graphite-carbon nitride
(9-C3Ny), transition metal dichalcogenides (TMDs), transition metal oxides and graphane, outlining
how the new modified 2D nanomaterials will improve the electrochemical performances. Finally,
we will compare the results obtained with different sensors and biosensors for the detection of
important biomarkers such as glucose, hydrogen peroxide and cancer biomarkers and highlight the
advantages and disadvantages of the use of graphene and graphene-like 2D materials in different

sensing platforms.
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