[F]2404-4am-06 A& 10555454 (2025)

ERTREREGREZEREEBRIE LTRAVWV=GFRY M7

DA%

(BEVE KA~ An T !+ BAPE X ORDIST? « BPE K KUMP-RC?) O/ st ! - 2IF 52
Do R B2 KRR 1

Development of molecular net gels using a 3-dimensional mesh-like macromolecule as a multi-
functional cross-linker (‘Faculty of Chemistry, Materials and Bioengineering, Kansai
University. 2ORDIST, Kansai University, SKUMP-RC, Kansai University) O Gen Kosaka,'
Takahiko Yasui,! Nobuo Murase,? Yuichi Ohya'-

Here, we have synthesized MNX gels using a water-soluble 3-dimensional (3D) mesh-like
structure (molecular net, MN) as a multi-functional cross-linker. Recently, we have developed
a method to synthesize topological gels consisting of physical entanglement of polymer chains
by penetrating polymerization of NIPAAm in the presence of a soluble 3D mesh-like structure
with ultra-high-molecular-weight (molecular net: MN). In this study, we introduced
polymerizable acrylate groups into unreacted functional groups of the MNs (MN-acryl). Then,
we polymerized the second monomer using MN-acryl as a multi-functional cross-linker to
produce gels (MNX gels). MNX gel, like MN gel, not only has a cross-linked structure due to
physical entanglement, but also a mesh-like structure with a three-dimensional spread, which
is a ‘cross-linking point’. This allows stress-induced deformation, which is expected to prevent
the collapse of the physical cross-linked structure of the MN gel and exhibit specific
mechanical properties.
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Figure 1. Schematicillustration for gelation process by free radical polymerization of N-
isopropylacrylamide in the presence of Molecular Net attaching Acryl groups (MN-Acryl).
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