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Synthesis of Cross-linked Polymer Network Materials Degradable by Acid/light Cooperative
Stimuli (Graduate School of Arts and Science, The University of Tokyo) O Yutaro Kawano,
Takashi Kaneko, Hiroshi Masai, Jun Terao

Many photoprocessable cross-linked polymer network materials have been reported, whose
shape and physical properties can be controlled by cleaving their cross-linkers with light.
However, it remains challenging to achieve both photodegradability during processing and
photostability during non-processing. In this study, we reported that dipyrenyl silane 1 was
acceleratedly decomposed by cooperative acid/light stimuli. In order to achieve the
photofabrication of “photostable” material, we prepared a cross-linked gel using dipyrenyl
silane moiety as a cross-linker. The swelling degree of the gel increased two-fold as cleaving
the cross-linkers via cooperative acid/light stimuli, while in the absence of acid, that was the
same after irradiation as before.
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Fig. 1 (a) Chemical structure of dipyrenyl silane 1. (b) Schematic illustration of swelling of gel through
cooperative acid/light stimuli (c) The ratio of swelling degree before and after processing acid and/or
light treatment
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