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Discovery on every new technology has led us to a new era of technology, which nowadays has lots of study and research on microtechnology and
nanotechnology. In both technologies, the most related device, which contributed many applications in different field, is Lab on a Chip (LoC). This chip
is able to handle extremely small fluid volumes on the order nanoliters to picoliters. One of the famous study topics under this technology is
microdroplet microfluidic. Basically, a lot of chemical or biology reaction occurs in such a small quantity, where this requirement drives us to the growth
of LoC. There are a few methods to move and speed up the microdroplet movement such as electrowetting, dielectrophoresis, T-junction and flow
focusing. Specifically, each method has its’ own application. We focus on the activity of microdroplet using electrowetting method where it was first
discovered by Gabriel Lippmann on 1875 and it is still being studied until now. Electrowetting basic operation is by having the microdroplet activity
based on the electric field generated from the active microelectrodes that are designed and fabricated on the glass or pcb substrate. The design of the
microelectrode can affect the result of the microdroplet movement, direction, size and etc. In this work, a few comparisons on the effectiveness from
different electrode shapes have been made.

INTRODUCTION
Microfluidic electrowetting principle is applied to very small
amounts of liquids on solid surfaces whereby the scale can be
reached until nanoscale. Electrowetting principally controls the
wettability of liquids on solid surfaces using electrical potential.
The fabrications of solid surfaces and applied electrical potential
have a big role in determining the effectiveness of the
electrowetting. Microelectrode design is important part where it is
used to supply the electrical potential to the microdroplet whereby
it can control the hydrophobic and hydrophilic of droplet.
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Figure 1: Schematic diagram of electrowetting on dielectric. (Pollack, M. G. et al. (2000) Applied Physics
Letters, 77(11), 1725-1726).
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Figure 2: Microelectrode Dot Array (MEDA)
architecture. 30x23 micro-electrode array of
types of operation are for droplet creation,
transportion, splitting and mixing. (Wang, Teng
et al. 2011).

Droplet
Figure 3: Time-lapse series, droplet merging and splitting. Timelapse series, droplet merging and splitting. (Pollack, Shenderov
et al. 2002).
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Figure 5: Schematic of one implementation for
the finger-actuated digital microfluidic platform.
(Peng, Zhang et al. 2014)

Figure 6: Top view of
schematics of EWOD
device (not to scale).
(Wheeler, Moon et al. 2004)
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Figure 4: Different electrode shapes (a) Flat (b)
Interdigitated (c) Crescent. (Rajabi and
Dolatabadi 2010).

Every design of microelectrode depends on its application such as the way it
is going to be used and the kind of process it will run. Those factors are
important before the designer can design the microelectrode for microdroplet
activity. Basically, the basic shapes of microelectrode for microdroplet under
electrowetting technique are square and interdigitated as shown in most of
figures in this section. These basic shapes will be combined together and
form the path for microdroplet actuation.
The function of microelectrode in microfluidic devices is to ‘turn ON and
turn OFF’ so that the microdroplet can be actuated by the generated current
through microelectrode. This operation and the microelectrode design are two
elements that must meet together.

CONCLUSION
From this study, we can see that the basic shape of one piece of microelectrode, if they are many, they can be rearranged into series of
microelectrodes and give different design (it’s like lego). Thus in the end, it gives different impact to the activity of microdroplet. The design of
microelectrode is usually the path for microdroplet to move or attenuated. It is an important factor which it will determine the type of activities and the
size of miniaturization devices.
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