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Dynamic Photonic Crystals Mainly Composed of Water: Sensitive Changes of Structural
Colors Exhibited by Thermoresponsive Phospholipid Bilayers ('Tokyo University of
Agriculture and Technology, “RIKEN Center for Emergent Matter Science(CEMS)) O
Noriyuki Uchida'?, Kenny Low Zhi Wei?, Ishida Yasuhiro

By using photonic crystals composed of reflectors and surrounding media, some creatures
exhibit structure colors that are modulable in response to environmental changes. In
particular, cuttlefish use protein-based reflectors that are transmutable in response to
environmental changes. As a cuttlefish-like photonic crystal, we recently found that an
anionic phospholipid of DPPG dispersed in water forms a lamellar periodic structure of bilayers
that exhibits a vivid structural color. The phospholipid bilayers can transform between the
gel phase and liquid crystalline phase at around 37 °C.  Consequently, their lamellar structure
abruptly changes its structural color upon a very small temperature change between 32-37 °C.
Keywords : Phospholipid Bilayers; Structural Color; Stimuli Responsiveness, Photonic
Crystal; Phase Transition
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