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Development of Bioactuators Driven by Near-Infrared Light (School of Materials Science,
JAIST) O Daisuke Maemura, The Son Le, Mari Takahashi, Kazuaki Matsumura, Shinya
Maenosono

It is known that blue light irradiation of thin films made from muscle cells expressing
channelrhodopsin 2 (ChR2) which is a photoreceptor protein can induce muscle contraction,
and examples of soft robotic actuators using this technique have been reported.? In our study,
we combined near-infrared light (NIR) and upconversion nanoparticles (UCNPs) to create
bioactuators that can be driven by NIR irradiation. NIR is highly bio-transparent, and its
wavelength conversion to blue light by UCNPs enables muscle contraction in thick muscle
tissue. In this study, NaYF.:Yb**,Tm*" UCNPs were chemically synthesized in organic solvents.
The UCNPs were made to be water-dispersible by encapsulation technique. For encapsulation,
1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-N-(biotinyl) (18:1 Biotinyl PE) was used to
bind to myocytes by avidin-biotin interaction.
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Fig. 1 (a) TEM image of an encapsulated UCNP. (b) Photo of the aqueous dispersion of UCNPs irradiated
by NIR, (c) Photoluminescence spectrum and (d) zeta potential of UCNPs dispersed in water.
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