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This dissertation has presented experimental research on the design of bulk polymers that improve the activation efficiency
of force-sensitive moieties, i.e., mechanophores.

In Chapter 1, the general background and objective of this dissertation were described.

In Chapter 2, the mechanochemical reactivity of a series of dendrimers with a diarylbibenzofuranone (DABBF)
mechanophore at the core was systematically investigated to reveal the correlation between polymer structure and
mechanophore activity in the solid state. A quantitative electron paramagnetic resonance (EPR) analysis of the blue
metastable radicals formed by mechanical activation of DABBF demonstrated that higher-generation mechanochromic
dendrimers with polar groups on their surfaces exhibited a higher activation ratio after mechanical grinding.

In Chapter 3, the difluorenylsuccinonitrile (DFSN) mechanophore was incorporated into the first network of multinetwork
polymers to achieve sensitive mechanochromic elastomers. The prestretching of the first network during the multiple
swelling-polymerization led to efficient mechanophore activation at a lower threshold strain. DFSN also played a role as a
mechanically weak sacrificial bond to toughen the elastomers in addition to the mechanochromic nature. The toughening
mechanism was clearly revealed owing to the polymer design, which had a fixed network structure and the emergence of
sacrificial properties can be observed by both mechanochromism and EPR measurements.

In Chapter 4, a methodology for swelling-induced mechanochromism in polymer networks based on sequentially swellable
multinetwork polymers was established. The isotropic expansion of the first network with a DFSN cross-linker caused the
strands to eventually reach fully extended conformations. The mechanism of the phenomenon was unraveled by the strong
correlation between the threshold deformation for swelling-induced activation and that for tensile activation. Moreover, the
distinct thermal response of DFSN and unprecedented persistence of the resulting radicals were observed in multinetwork
polymer gels, which can be attributed to the entropic instability and limited chain diffusion of the first network.

Chapter 5 summarized the content of this dissertation.

i FRSCEEIX, FA3C 2000 52 & BE3C 300 #EA 1 ERT ORI S0 b L UEBEIC 800 7EA 1 EHEHI L TS 72 &0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R RSUERE, RLKRV—FURTRN (T2R)ICTAU H— Ry MARSNET O T, AR FRERFHONE TERL TES0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




