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Abstract  

An impedimetric label-free aptasensor for the simultaneous and highly selective detection of 

two pesticides is presented. The sensor is based on the combination of self-assembled 

platinum nanoparticle two-dimensional films (produced in room temperature via the 

magnetron sputtering technique) and target specific nucleic acids (a.k.a. aptamers). The 

platinum nanoparticle films have been deposited on top of SiO2 substrates previously 

patterned with interdigitated electrodes. The surface of the device has been chemically 

modified in order to enhance the subsequent aptamer deposition and immobilization. Two 

distinctive aptamer configurations have been employed in order to facilitate capturing and 

detection of two pesticides, namely acetamiprid and atrazine. Successful binding events 

between aptamer and target induce a shift in the impedance of the aptasensor which can be 

attributed in charge transport hindrance through the nanoparticle film. The incorporation of 

the nanoparticle film in the fabrication of the aptasensor significantly improves the 

performance of the device if compared to “naked” interdigitated based aptasensors, allowing 

the highly sensitive and selective detection of acetamiprid and atrazine down to 0.6x10
-11 

M 

and 0.4x10
-10

 M respectively. 
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1. Introduction 

Today’s societies are faced with the twin challenge of feeding a growing population with 

rising demands, while simultaneously minimizing its global environmental impacts. To that 

end pesticides and insecticides have been widely employed over the past decades in order to 

meet the first challenge by improving especially crop yield. However, the result of decades of 

conventional (as opposed to organic) farming is the environmental accumulation of various 

non-biodegradable pollutants such as organophosphate compounds (commonly found in 

pesticides and insecticides), heavy metal ions (Hg
2+

, Cd
2+

, As
3+

, Pb
2+

 etc.), toxic gases (SO2, 

NOx, HCl etc.) and wastewater from residential and industrial areas (phenols, H2O2 etc.). 

This extensive use of pesticides and insecticides causes concern for their impact on human as 

well as animal life, which is in direct and indirect contact with hazardous compounds through 

pesticide accumulation in drinking water and food [1]. It is therefore of the outmost 

ACCEPTED MANUSCRIPT



Download	English	Version:

https://daneshyari.com/en/article/6942627

Download	Persian	Version:

https://daneshyari.com/article/6942627

Daneshyari.com

https://daneshyari.com/en/article/6942627
https://daneshyari.com/article/6942627
https://daneshyari.com/

