Construction of Acrylic-Based Homo-IPN and

Manifestation of J-shaped Elongation Characteristics

Yuya Kagami'®, Yukikazu Takeoka?, Taiki Hoshino?

1 Department of Molecular & Macromolecular Chemistry, Nagoya University
Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan
2 SRIS., Tohoku Univ, Sendai, Japan
* email: kagami.yuya.rO@s.mail.nagoya-u.ac.jp

Biological soft tissues exhibit nonlinear elongation characteristics (J-shaped
elongation characteristics), being flexible during initial stretching yet rapidly
hardening against excessive deformation. However, reports of polymeric
materials exhibiting J-shaped elongation characteristics remain scarce.

We have previously developed materials exhibiting J-shaped elongation
characteristics by introducing a crosslinking agent and silica particles into the
polymer Poly(2-methoxyethyl acrylate) (PMEA) (Fig. 1). However, considering
biological applications, the risk of silica particle migration remains,
necessitating material design that reproduces this characteristic using
polymers alone.

Using acrylic monomers, we fabricated a homo-interpenetrating polymer
network (homo-IPN) structure composed of two distinct networks with different
crosslinking densities from the same monomer. We evaluated the elongation
characteristics through uniaxial tensile testing (Fig. 2). We then systematically
evaluated the effects of parameters such as crosslink density on the J-shaped
elongation characteristics. As a result, we report on the guidelines we
investigated for achieving nonlinear elongation response solely through
polymer network design.
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