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Abstract

This thesis describes a new photocontrollable functional material based on
photochromic diarylethenes. The goal of this research is to provide new examples of
functional control by light using diarylethene molecules. The changes in molecular level
by photoisomerization of diarylethenes were used to develop selective cell killing,
manipulation method of photomechanical behavior by light, and photo-tunable luster
material.

The thesis consists of three parts: photoinduced cell killing of diarylethenes (Chapter
2), manipulation method of the photomechanical behavior of diarylethene crystals by
light (Chapter 3), and phototunable luster color changes in golden luster films fabricated
from diarylethene microcrystals (Chapter 4).

In Chapter 2, the photoinduced cytotoxicity and cell killing mechanism of diarylethene
is described. The photoinduced cytotoxicity was investigated for a series of DAEs with
thiazole and pyridine rings, and common characteristics were found among the DAEs that
showed photoinduced cytotoxicity. In addition, we revealed that the overlap of the
absorption spectrum of open- and closed-ring isomer of DAE in the solution of DNA
played an important role for the cell killing.

In Chapter 3, manipulation method of the photomechanical behavior of diarylethene
crystals by light is discussed. The response of thin crystals of asymmetric diarylethene
derivatives successfully switched between photoinduced bending and photosalient effects
by using different intensities of UV light. Furthermore, efficient surface peeling was
achieved by multi-step light irradiation for thin crystals of asymmetric derivatives.

In Chapter 4, microcrystalline films of diarylethene with phototunable golden luster
are described. The combination of absorption and specular reflection from the surface of
the stacked diarylethene microcrystals resulted in a yellowish-gold textured film. We
found that this luster material reversibly changes its luster color by the photochromic
reaction of diarylethene.

In Chapter 5, the conclusion of my thesis and a list of my publications are given.



