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ABSTRACT  

Digital microfluidics (DMF) is an advanced microfluidic approach to design systems to 
manipulate discrete liquid droplets with high precision. An important “brick” in DMF is 
constituted by electrowetting-on-dielectric (EWOD)-based microfluidic platforms. In EWOD 
platforms, each droplet functions as an independent microreactor, enabling parallel 
biological and chemical processes at the microscale, and are manipulated with electric 
fields. This technique significantly reduces reagent consumption and energy use, accelerates 
analytical workflows, and supports point-of-care diagnostics while simplifying integration 
with sensing technologies. Compared with conventional continuous-flow systems, DMF 
offers miniaturization, efficient droplet handling, and improved operational flexibility. EWOD-
based devices are particularly promising for realizing Lab-on-a-Chip solutions due to their 
scalability and low resource requirements. This talk reviews the fundamental principles of 
EWOD, highlighting its advantages, applications, and emerging interests of the integration of 
EWOD with photonic sensors for enhanced analytical performance. 


