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Precise molecular design of DNA cross-linked gel and the control of its material mechanical
properties (Faculty of Advanced Life Science, Hokkaido University) OXiang Li'

Dynamically crosslinked gels are promising for applications needing time-dependent
mechanical responses. DNA duplexes with stable binding energies serve as ideal crosslinkers.
However, the mechanical behavior of most DNA gels is often unpredictable due to complex
network structures. We developed a DNA gel with a homogeneous network and predictable
mechanics using a star-polymer approach. Stress-relaxation tests revealed that the relaxation
time of the gels closely matches the lifespan of the DNA crosslinkers, spanning 0.1 to 2000
seconds. Durability tests confirm that these gels are hysteresis-free and self-healing under
repeated temperature and mechanical stimuli. Our findings highlight the potential of star-
polymer-DNA precursors to create gels with tunable viscoelastic properties suitable for stress-
responsive extracellular matrices and soft robotics.
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