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Development of Supramolecular Hydrogel toward a Novel Pressure-Energy Strage
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Small molecular weight amphiphilic compounds were designed and synthesized
based on the lactobionic acid derivatives for the formation of supramolecular hydrogels. The
lactobionic acid moiety was expected to give a hydrogen-bonding network via multiple hydroxy groups,
which should be affected by the application of hydrostatic pressure. Stable hydrogels could be
obtained. The application of hydrostatic pressure (400 MPa) on the hydrogels resulted in the
bundling of amphiphilic nanofibers. Charge transfer (CT) interactions between aromatic groups
including pyrene and naphthalenediimide were also introduced in the nanofiber. The CT interaction
was also reinforced by applying hydrostatic pressure. The applicaiton of hydrostatic pressure on
supramolecular hydrogels was expected to have an impact on the strengthening of intra- and
inter-nanofiber interactions such as CT- and hydrogen-bonding interactions, leading to the increase
of mechanical properties of hydrogels.
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