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ABSTRACT: Drops are frequently used as containers and reaction vessels in microfluidic applications. The 

dynamics of such drops are governed by the balance of conservative driving forces, inertia, and viscous 

dissipation. Electrowetting and related electrostatic trapping mechanisms provide a versatile tool to 

generate tunable energy landscapes that allow for precise control of the motion of liquid drops and the flow 

of solute within the drop. In this lecture, I will discuss a number of examples that illustrate the physical 

principles controlling the mobilization and the motion of drops on electrically functionalized surfaces. First, 

I will discuss the principle of electrically controllable drop traps for sliding drops on an inclined plane and 

the subtle balance between inertial and viscous forces in enabling drop trapping1. This method is applied 

to control the motion of drops in a hybrid continuous flow microfluidic device with electrically functionalized 

side walls to trap, sort, and store drops2,3. In the final example, I will show how inertia can be used to 

generate well-controlled vigorous flow fields4,5 within evaporating drops that eventually lead to a novel 

method of sample preparation for MALDI-MS leading to substantially enhanced sensitivity6.
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