(®)
2021 2023

Development of removable adhesive technology based on photo- and sound-triggered
topological transformation of polymers
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The development of a dismantlable adhesive that has strong adhesion strength

in use but can be easily dismantled upon applying external stimuli is one of the urgent issues to
be explored toward sustainable future. However, there has been no effective methodologies that
enables control of physical properties inside crosslinked polymeric materials. To overcome this, in
this research, we aimed to develop crosslinked polymeric materials that respond to ultrasound and
high-intensity focused ultrasound (HIFU) devices that enable pinpoint irradiation of ultrasound
inside materials. Consequently, we found that crosslinked polymers containing hexaarylbimidazole
(HABI), previously known as a material with photoreversibly cleavable covalent bond, respond to
HIFU. Moreover, while photostimulation cleaved the covalent bond in HABI only near the surface of
the HABI-containing crosslinked polymers, HIFU triggered the cleavage of HABI in the interior of the
materials.
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