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Abstract : Digital microfluidic electroporation system was used for the transformation of microalgae and we have obtained
higher transformation efficiency and viability than that of conventional method. Key parameters of electroporation such as pulse
voltage, number, and duration time were systematically investigated for two different microalgal strains with and without cell
wall. We have found that cell wall does not always have negative effects on the gene transformation of microalgae. Parallel
processing of proposed digital microfluidic electroporation was demonstrated together with on chip culture of microalgae.
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Figure 1. Schematic of a digital microfluidic electroporation experimental setup.
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Figure 2. Digital microfluidic electroporation procedure.
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Figure 4. Effects of electroporation parameters on the transforma-
tion efficiency of two algal strains (cc-503, cc-125). In
each graph, the reference case is 48 V, number of pulses n =
8, and pulse duration 50 ms, i.e., other conditions remained
the same as the reference case.
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