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HETEROGENEOUS DROPLET ADDRESSING ALGORITHM FOR
DIGITAL MICROFLUIDIC BIOCHIPS

Wang He
(School of Mechanical Engineering, Henan University of Engineering, Zhengzhou 451191, Henan, China)

Abstract In order to reduce manufacturing complexity of digital microfluidic biochips, the cross-contamination
between heterogeneous droplets, and the completion time of biochemical testing, this paper proposes a heterogeneous
droplet addressing heuristic algorithm based on multi-objective. Comprehensive analysis was made from four aspects: the
time of droplet arriving at the target electrode, the total number of electrode utilization on the addressing path, the
number of control pins and the number of contaminated electrodes. This paper adopted a multi-objective heuristic
algorithm to optimize the path of multiple heterogeneous droplets moving in parallel. Through the simulation of
biochemical analysis experiment, the algorithm shows a better optimization of droplet addressing. It can greatly reduce
the time for droplets to reach the target electrode, and reduce the number of electrodes used in the addressing path and

the number of on-chip control pins. The number of contaminated electrodes is also reduced to a certain extent, and it

indicates that the algorithm has certain reference value for droplet routing optimization of digital microfluidic biochips.

Keywords Digital microfluidic biochips  Biochemical detection  Droplet addressing  Path planning  Multi-
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