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A novel photocatalytic reaction system was proposed in the present study,
where semiconductor nanosheets and weak bioluminescence were utilized as photocatalysts and light
source, respectively. The bioluminescence originated from biochemical reactions of enzymes of
proteins excites the semiconductor nanosheets, then the nanosheets can oxidize and reduce reactants.

More concretely, it was demonstrated that noble metal cations were reduced to metal nanoparticles
in the presence of the nanosheets exposed to bioluminescence.

In contrast, although biocimaging employing fluorescent semiconductor nanosheets was also
attempted. The titanate-based fluorescent nanosheets was successfully fabricated, but the emission
strength was insufficient for bioimaging.
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Fig. 1 Photocatalytic reaction induced by
bioluminescence from photoproteins in
layered semiconductor.
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Fig. 2 Photoprotein-induced fluorescence
of titanate layers doped with rare earth.
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