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Control of structural properties of polymer gels crosslinked by bottle-brush-like polymers
(‘Graduate School of Science and Technology, Hirosaki University)

Keita Namba,' Taichi Nishi,' Yuka Wakayama,' Sakyo Hiraizumi,' OTakuma Kureha'

Hydrogels are smart, soft, and swellable materials with many similarities to biological systems,
and have therefore attracted significant attention in various applications, including tissue and
biomedical engineering, artificial organs, sensors, and actuators. In this study, we investigated
the hydrogels crosslinked by bottle brush polymers, which exhibited unique properties such as
mechanical properties, swelling behavior, and thermo-responsiveness. There were three main
effects of long-side chains: (1) imparting hydrophilicity, (2) increasing excluded volume, and
(3) suppressing entanglement of polymers due to steric hindrance in the hydrogel network. For
instance, due to the side chain effects, the mechanical stability of the gels was improved.'? In
addition, the swelling ratio of the gels was also increased, and thus their nanoscale structures,
i.e., mesh size, were changed by increasing side chain length.**
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