
Author’s Accepted Manuscript

Fully integrated ready-to-use paper-based
electrochemical biosensor to detect nerve agents

Stefano Cinti, Clarissa Minotti, Danila Moscone,
Giuseppe Palleschi, Fabiana Arduini

PII: S0956-5663(16)31116-2
DOI: http://dx.doi.org/10.1016/j.bios.2016.10.091
Reference: BIOS9313

To appear in: Biosensors and Bioelectronic

Received date: 17 June 2016
Revised date: 3 October 2016
Accepted date: 26 October 2016

Cite this article as: Stefano Cinti, Clarissa Minotti, Danila Moscone, Giuseppe
Palleschi and Fabiana Arduini, Fully integrated ready-to-use paper-based
electrochemical biosensor to detect nerve agents, Biosensors and Bioelectronic,
http://dx.doi.org/10.1016/j.bios.2016.10.091

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

www.elsevier.com/locate/bios

http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2016.10.091
http://dx.doi.org/10.1016/j.bios.2016.10.091


Fully integrated ready-to-use paper-based electrochemical biosensor to detect nerve agents 

 

Stefano Cinti*, Clarissa Minotti, Danila Moscone, Giuseppe Palleschi, Fabiana Arduini* 

 

Department of Chemical Sciences and Technologies, University of Rome “Tor Vergata”, Via della 

Ricerca Scientifica, 00133 Rome, Italy 

 

Corresponding authors 

Fabiana Arduini, email: fabiana.arduini@uniroma2.it 

Stefano Cinti, email: stefano.cinti@uniroma2.it 

 

Keywords 

Paper-based biosensor; Screen-printing; Reagentless; Enzyme inhibition; Nerve Agents; Paraoxon 

 

 

 

Abstract 

 

Paper-based microfluidic devices are gaining large popularity because of their uncontested 

advantages of simplicity, cost-effectiveness, limited necessity of laboratory infrastructure and 

skilled personnel. Moreover, these devices require only small volumes of reagents and samples, 

provide rapid analysis, and are portable and disposable. Their combination with electrochemical 

detection offers additional benefits of high sensitivity, selectivity, simplicity of instrumentation, 

portability, and low cost of the total system. Herein, we present the first example of an integrated 

paper-based screen-printed electrochemical biosensor device able to quantify nerve agents. The 

principle of this approach is based on dual electrochemical measurements, in parallel, of 

butyrylcholinesterase (BChE) enzyme activity towards butyrylthiocholine with and without 

exposure to contaminated samples. The sensitivity of this device is largely improved using a carbon 

black/Prussian Blue nanocomposite as a working electrode modifier. The proposed device allows an 

entirely reagent-free analysis. A strip of a nitrocellulose membrane, that contains the substrate, is 

integrated with a paper-based test area that holds a screen-printed electrode and BChE. Paraoxon, 

chosen as nerve agent simulant, is linearly detected down to 3 µg/L. The use of extremely 

affordable manufacturing techniques provides a rapid, sensitive, reproducible, and inexpensive tool 
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