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Development of Transient Hydrogel that Exhibits Programmable Sol Transition Driven by
Enzymatic Dephosphorylation (!Graduate School of Engineering, Osaka University) ORyo
Sekiya,! Masahiko Nakamoto,' Michiya Matsusaki'

Biological reactions-responsive hydrogels are of great interests as drug release systems.
However, in contrast to the kinetic control of various biological phenomena under out-of-
equilibrium conditions, the response of many hydrogels is based on equilibrium control. We
present here a transient hydrogel with phosphate ester-mediated cross-linking that exhibits
autonomous sol transition driven by enzymatic dephosphorylation. Controlling the kinetic
balance between gelation and sol transition pathways, the lifetime can be programmed on a
wide range from an hour to three months. The encapsulation of the sol transition pathway
within the hydrogel provides autonomy, robustness and regulatory capacity. This work would
provide a strategy for engineering carriers of proteins and/or cells in tissue engineering and/or
drug release system.
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° Figure 1. (A) Conceptual illustration of this study
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1) H. Wang et al., Adv. Mater. 2015, 27, 3717. (C) Autonomous sol transition of the hydrogel
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