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Abstract 

Multiplexed electrochemical biosensors are intriguing due to their capability to permit high-

throughput and low-cost assays. While commercial single-chip potentiostats are one promising 

approach for rapidly prototyping portable and low-cost electrochemical biosensors, it is still 

challenging to utilize them to achieve parallel multiplexing due to the limited resources integrated 

onto the chips. In this paper, we provide a methodology for incorporating multiplexing into 

commercial single-chip potentiostats by using a sequential architecture. In the sequential 

architecture, the multiplexed biosensors are interfaced to the single-chip potentiostat via single-

pole single-throw switches, and the measurements alternate across the sensors. We build 

analytical and finite element models to investigate the behavior of the sensors, particularly when 

they are disconnected from the potentiostat, and find that we can take advantage of the dynamics 

of the sensors to achieve improved sensitivity over conventional chronoamperometry. We also 

investigate and compare different strategies to interface the multiplexed sensors to the single-chip 

potentiostat. Using the proposed multiplexing architecture, we demonstrate the implementation of 

16-fold multiplexed amperometry, which is validated using ferricyanide measurement. Finally, 

the sequential multiplexing methodology is applied to a multiplexed bead-based electronic 

enzyme-linked immunoassay of human interleukin-6.  

 

Keywords: Electrochemical biosensors; Multiplexed amperometry; Sequential multiplexing; 

Single-chip potentiostat. 

 

 

  

                                                            
1 These authors contributed equally to this work 



Download English Version:

https://daneshyari.com/en/article/7229084

Download Persian Version:

https://daneshyari.com/article/7229084

Daneshyari.com

https://daneshyari.com/en/article/7229084
https://daneshyari.com/article/7229084
https://daneshyari.com

