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In this study, we have synthesized a topological hydrogel using water-soluble 3-dimensional
(3D) mesh-like structures (molecular nets, MNs) consisting of poly(/N-isopropylacrylamide)
(PNIPA Am) with ultra-high-molecular-weight as physically restrictive cross-linking. Recently,
we synthesized soluble 3D mesh-like MNs using 4-arm PEG derivatives (4-arm PEG-NH» and
4-arm PEG-OSu). Then, we succeeded in synthesizing topological gels by polymerizing a
second monomer (NIPAAm) in the presence of MN (penetrate polymerization). The
topological gels (MN gels) with movable cross-links showed unique physical properties. One
of the advantages of this preparative method is that monomers for MN and 2nd monomer can
be almost freely selected. In this study, we chose temperature-responsive PNIPAAM for
synthesizing MN (PNIPAAm-Net) and synthesized a topological gel (NP-MN gel) using the
obtained PNIPAAm-Net and penetrating polymerization of N,N-dimethylacrylamide. The
PNIPAAm-Net can shrink upon heating above its lower-critical solution temperature (LCST),
making the physical constraint of cross-links stronger, and the obtained NP-MN gel is expected
to show a drastic change in the mechanical properties in response to temperature increase.
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