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Design of Smart Cell Culture Substrates that Change their Properties in Response to Visible
Light and Temperature (‘Faculty of Chemistry, Materials and Bioengineering, *ORDIST,
Kansai University) OMasaaki Okihara', Akifumi Kawamura' %, Takashi Miyata' 2

Cell behaviors are influenced by chemical and physical properties of the extracellular environments.
There have been some studies on the preparation of cell-controllable scaffolds by mimicking
extracellular matrix with controllable chemical and physical properties. Novel dual stimuli-responsive
polymers that respond to both visible light and temperature were synthesized by copolymerization of 9-
anthrylmethyl methacrylate and oligo(ethylene glycol) methacrylate. A buffer solution with the resulting
copolymer underwent sol-gel phase transition by the exposure to visible light owing to the network
formation by the photodimerization of anthracene. The elastic modulus of the resulting hydrogels and
films was controlled by the exposure time. The resulting hydrogels and films changed from hydrophilic
to hydrophobic with increasing temperature. Cell behaviors were strongly influenced by the elastic
modulus and hydrophilicity/hydrophobicity of the photo/temperature-responsive hydrogels and films.
Keywords : Photo-responsive polymer, Temperature-responsive polymer,; Cell regulation; Cell
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Fig. 1. Schematic representation of cell-controllable substrates whose properties are changed by visible light and

temperature.
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