
Author’s Accepted Manuscript

Functionalized polyacrylamide as an
acetylcholinesterase-inspired biomimetic device for
electrochemical sensing of organophosphorus
pesticides

Livia F. Sgobbi, Sergio A.S. Machado

PII: S0956-5663(17)30626-7
DOI: http://dx.doi.org/10.1016/j.bios.2017.09.019
Reference: BIOS9993

To appear in: Biosensors and Bioelectronic

Received date: 4 July 2017
Revised date: 12 September 2017
Accepted date: 13 September 2017

Cite this article as: Livia F. Sgobbi and Sergio A.S. Machado, Functionalized
polyacrylamide as an acetylcholinesterase-inspired biomimetic device for
electrochemical sensing of organophosphorus pesticides, Biosensors and
Bioelectronic, http://dx.doi.org/10.1016/j.bios.2017.09.019

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.2017.09.019
http://dx.doi.org/10.1016/j.bios.2017.09.019


Functionalized polyacrylamide as an acetylcholinesterase-inspired biomimetic 

device for electrochemical sensing of organophosphorus pesticides 

 

Livia F. Sgobbi
*
 and Sergio A. S. Machado 

São Carlos Institute of Chemistry, University of São Paulo, P.O. Box 780, Avenida Trabalhador 

São-carlense, 400, 13560-970 São Carlos, São Paulo, Brazil. 

*
Corresponding author: livia.fsgobbi@gmail.com 

 

Abstract 

 

A plethora of publications has continuously reported electrochemical biosensors for detection of 

pesticide. However, those devices rarely accomplish commercial application due to technical 

issues associated with the lack of stability and high cost of the biological recognition element 

(enzyme). Alternatively, the biomimetic catalysts have arisen as a candidate for application in 

electrochemical biosensors to overcome the enzymatic drawbacks, combining low cost scalable 

materials with superior stability. Herein, for the first time, we propose a biomimetic biosensor for 

organophosphorus pesticide detection employing a functionalized polyacrylamide, 

polyhydroxamicalkanoate (PHA), which mimics the performance of the acetylcholinesterase 

(AChE) enzyme. The PHA bears functional groups inserted along its backbone chain working as 

active sites. Thereby, PHA was immobilized on screen printed electrodes (SPE) through a blend 

formation with poly(ethylene glycol) methyl ether (mPEG) to prevent its leaching out from the 

surface. Under optimum conditions, the biomimetic sensor was employed for the amperometric 

detection of paraoxon-ethyl, fenitrothion and chlorpyrifos ranging from 1.0 and 10.0mol L
-1 

with a limit of detection of 0.36 mol L
-1

, 0.61 mol L
-1

, and 0.83 mol L
-1

, respectively. Typical 

AChE-based interfering species did not affect the PHA performance, which endorsed its superior 

behavior. The proposed biomimetic biosensor, denoted as SPE/PHA/mPEG, represents a 

significant advance in the field, offering a new path for low cost devices by means of an artificial 

enzyme, simple configuration and superior stability. Moreover, the biosensor performance can be 

further improved by modifying the electrode surface to enhance electronic transfer rate.  
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