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Development of a Desinable and Hybrid Digital Electrophoresis
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Convex-concave cartridges partially filled with a functionalized hydrogel
were newly developed to realize designable and hybrid digital electrophoresis. The cartridges were
fabricated by the combination of an inner capillary containing a various type of functionalized
hydrogel, and an outer one of which inner diameter was comparable to the outer diameter of the inner

capillary. Digital electrophoresis devices were easily designed by connecting the cartridges with
different functions, which provided the designable and hybrid separation of proteins due to their
chemical or physical characteristics. Additionally, the two-dimensional separation using the
cartridge devices was successfully demonstrated by detaching and reconnecting the cartridges after
the first-dimensional separation.
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Figure 1. Concept of digital electrophoresis devices fabricated by cartridge connection.
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Figure2. Typical result in hybrid digital
electrophoresis devices.
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Fig. 3. Protein separation based on molecular weight
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