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Abstract

A novel impedimetric biosensor was developed for the detection of the two
extensively used pesticides, acetamiprid and atrazine. By employing the sputtering
and e-beam lithography techniques, platinum nanoparticles (Pt NPs) were deposited
in a bridge-like arrangement, in between interdigitated electrodes (IDEs). The
resulting Pt NP microwires were chemically functionalized to allow the covalent
immobilization of aptamers against the two target analytes onto the sensor surfaces.
The biosensing platform facilitated charge transfer through the microwire-bridged
IDEs, while upon analyte binding to the immobilized aptamers electron transfer was
hindered, resulting in an increase of the electrochemical cell’s impedance. The
combination of Pt NPs microwires and aptamers allowed the sensitive and highly
selective detection of acetamiprid with a linear range of response in the range of 10
pM to 100 nM with a limit of detection (LoD) at 1 pM, and of atrazine with a linear
range of responses from 100 pM to 1 uM and a LoD at 10 pM respectively. Its
performance was tested against a number of other commonly used pesticides as well
as in real water samples.
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1. Introduction

In the past decades, pesticides have been widely employed to increase crop yields and
improve the quality of agricultural products. These compounds, albeit indispensable
in the modern agricultural field, are also a major source of contamination of the
natural environment, with serious health concerns associated with their use (Carter
and Blizard, 2016; Fratri¢ et al., 2017; Metayer et al., 2016). Two of the most

1



Download English Version:

https://daneshyari.com/en/article/7229916

Download Persian Version:

https://daneshyari.com/article/7229916

Daneshyari.com


https://daneshyari.com/en/article/7229916
https://daneshyari.com/article/7229916
https://daneshyari.com

