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Organic-Inorganic Polymer Composites by Supramolecular Cross-linking Design (Graduate
School of Science, Osaka University) Naoki Yamashita, OKenji Yamaoka, Ryohei Ikura,
Yoshinori Takashima

Organic—inorganic materials have been widely utilized in various fields as multifunctional
materials. Poly(dimethyl siloxane) (PDMS), a typical inorganic polymer, is blended with
organic polymers for multifunctionality, but is immiscible with most polymers. We
incorporated organic - inorganic hybrid elastomers (PDMS-yCD-AAl © P(EA-HEMA) (x))
with movable and reversible crosslinks (Fig. 1a). Poly ethyl acrylate-r-hydroxy ethyl
methacrylate (P(EA-HEMA)) penetrated the cavity of triacetylated y-cyclodextrin (yCD),
which was introduced into the side chains of PDMS-yCD-AALl. Allyl alcohol groups (AAl) of
PDMS-yCD-AAl and HEMA in P(EA-HEMA) form hydrogen bonds between the polymers as
reversible cross-links. x is molar ratio of HEMA in P(EA-HEMA). Introducing movable cross-
links improved the compatibility of organic and inorganic polymers. The synergy of movable
and reversible cross-links improved the toughness values (Fig. 1b). The design of PDMS-yCD-
AAl DO P(EA-HEMA) (x) incorporated cooperatively movable and reversible crosslinks to
achieve high compatibility and mechanical properties'.
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Figure 1. (a) Chemical structure and (b) toughness of PDMS-yCD-AAID P(EA-HEMA) (x).
Ref. 1) N. Yamashita, K. Yamaoka, R. Tkura, Y. Takashima, et al., Soft Matter 2023, 19, 9074-9081.
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