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Design of polymers forming copper complexes toward regulating the catalytic activity and
evaluation of the cytotoxicity. (' Faculty of Life Science, Toyo University) OTiancheng Wang,
Shigehito Osawa

Copper ions are essential for living organisms and play a central role in the catalytic
decomposition of hydrogen peroxide, a process akin to the Fenton reaction that generates
highly reactive hydroxyl radicals inducing cell death. However, if controlled, this process has
potential for the design of therapeutic agents, including antibacterial and anticancer drugs.
Multinuclear copper intermediates play a key role in the catalytic reaction with hydrogen
peroxide. It is hypothesized that restricting the diffusion of copper complexes within polymer
chain conformations can create a localized concentration of these intermediates, thereby
enhancing catalytic activity.[1] In this study, we hypothesize that regulating the spatial
arrangement of copper complexes can modulate their catalytic activity. To test this, we
designed polymers incorporating dipicolylamide moieties, i.e., metal-ligand coordination
sites, and carboxyl groups, i.e., hydrophilic functionalities, in varying ratios. The catalytic
activity and cytotoxicity of the resulting metal complexes are evaluated.
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Figure 1. Synthesis of ligand polymers in this study
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