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 Inflammation accounts for more than 60% of the disease cause which require 
nursing care.

 Apoptotic cells have attracted attention for use in immunosuppressive therapy.

 We newly design apoptotic cell membrane-inspired monomer and polymer, MPS, 
using phosphoramidite chemistry.

 The postinflammatory effects of MPS on macrophage are examined.

 ・Y. Nakagawa et al., ACS Macro Letter, 6 (9), 1020-1024 (2017).
 ・Y. Nakagawa et al., Polymer, 134, 85-9 (2018).
 ・荏原充宏ら 特許第6206916号

 Synthesis of MPS polymer.
 Anti-inflammatory effect of MPS in macrophage.
 Can be fabricated into different forms.

 In vivo examinations
 Fabrication into particles, hydrogel, fibers.
 Comparison with conventional anti-

inflammatory drugs.

Inflammation will account for more than 60%
of the disease cause which require nursing care.

Structure of phospholipids.

Apoptotic cell membrane-mimetic anti-
inflammatory polymer (MPS).
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 Not only physiochemical factors but also mechanical environment surrounding cells
affects its behavior.

 Heterogeneous interface created in nm order governs absorption of proteins.
 It is undeveloped to control these two factors reversibly and independently.
 Preparation of cell culture scaffold that can change mechanical environment

surrounding cell such as viscoelastic properties, and stress relaxation …etc., by
utilizing reversible phase transition of polymers in liquid medium.

 Manipulation and accumulation of proteins using soft materials such as block
copolymer and ionic liquid involving nano phase separation.

 We realized soft materials that can reversibly
control the viscoelasticity of liquid by
recombining the physical cross-links
according to the physical- chemical-stimulus
responsiveness of the block copolymers

 Construction of soft materials applicable
under physiological conditions.

 Soft materialization of fluids containing nano
heterogeneous structures.

 Development of a molecular system that
gives cells a variety types of mechanical stress.

We achieved to switch viscoelastic
properties of ionic liquid including nano
heterogeneous structure, using an
azobenzene containing block copolymer.

・T. Ueki et al., Angew. Chem. Int. Ed., 2015, 5, 3018.
・R. Tamate et al., Chem. Mater., 2016, 28, 6401.
・M. Onoda et al., Nature Commun., 2017, 8, 15862.

When stress relaxation switchable polymer gel based
on dimerization of block copolymer was applied to
three-dimensional cell culture, a change in cell
behavior accompanying a spatiotemporal change in
stress relaxation was observed.

We observed a polymer fluid that
couples to a chemical oscillation
reaction to autonomously change the
viscoelasticity of liquid. Reversible
change between gel and sol states
without applying external stimulus
can be seen.
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