Author’s Accepted Manuscript

Development of an electrochemical biosensor for
alkylphenol detection

Najet Belkhamssa, Jodo P. da Costa, Celine I.L.
Justino, Patricia S.M. Santos, Susana Cardoso,
Armando C. Duarte, Teresa Rocha-Santos,
Mohamed Ksibi

www.elsevier.convlocate/talanta

PII: S0039-9140(16)30369-1
DOI: http://dx.doi.org/10.1016/j.talanta.2016.05.044
Reference: TAL165%94

To appear in:  Talanta

Received date: 12 January 2016
Revised date: 11 May 2016
Accepted date: 14 May 2016

Cite this article as: Najet Belkhamssa, Jodo P. da Costa, Celine I.L. Justino
Patricia S.M. Santos, Susana Cardoso, Armando C. Duarte, Teresa Rocha-Santo
and Mohamed Ksibi, Development of an electrochemical biosensor fo
alkylphenol detection, 7alanta, http://dx.doi.org/10.1016/j.talanta.2016.05.044

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/talanta
http://dx.doi.org/10.1016/j.talanta.2016.05.044
http://dx.doi.org/10.1016/j.talanta.2016.05.044

Development of an electrochemical biosensor for alkylphenol detection

Najet Belkhamssa®”, Jodo P. da Costa®, Celine I.L. Justino®, Patricia S.M. Santos®, Susana

Cardoso®, Armando C. Duarte®, Teresa Rocha-Santos®, Mohamed Ksibi?

#Laboratory of Water, Energy and Environment, National School of Engineers of Sfax (ENIS),
University of Sfax, Route de Soukra Km 3,5 Po. Box 1173, 3038 Sfax, Tunisia.

"Department of Chemistry & CESAM, University of Aveiro, Campus de Santiago, 3810-193
Aveiro, Portugal.

‘INESC-MN, Rua Alves Redol 9, 1000-029 Lisbon, Portugal.

YInstituto Superior Técnico, University of Lisbon, 1049 Lisbon, Portugal

*Corresponding author: belkamssanajet@yahoo.fr (Najet Belkhamssa)

ABSTRACT

In this work, electrochemical biosensors based on field effect transistors (FET) with single-
walled carbon nanotubes (SWCNT) were constructed as disposable analytical devices to detect
alkylphenols through immunoreaction using 4-nonylphenol (NP) as model analyte, and validated
by comparison with enzyme-linked immunosorbent assay (ELISA). The calibration curve
displays a working range with five concentrations between 5 and 500 pg L™, and for each
concentration, five biosensors were analyzed for reproducibility estimation and two analytical
measurements were performed for each biosensor for repeatability estimation. The accuracy of
the biosensors was validated by analyzing NP contents in ten spiked artificial seawater samples
and comparing these results to those obtained with the traditional ELISA methodology.
Excellent analytical performance was obtained with reproducibility of 0.56+0.08%, repeatability
of 0.5+0.2%, limit of detection for NP as low as 5 ug L™, and average recovery between 97.8
and 104.6%. This work demonstrates that simple biosensors can be used to detect hazardous

priority substances in seawater samples, even at low concentrations.
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