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We utilized a dynamic covalent bond between boronic acids and sugar chains
on cell surfaces for new drug delivery systems. We prepared phenylboronic acid-modified insulin
(PBA-Ins) and confirmed its affinity to red blood cells. The PBA-Ins showed longer glucose-lowering
activity when intravenously injected, which may be due to the affinity of PBA moiety to the cell
surface. Additionally, we prepared p-boronophenylmethoxycarbonyl-modified insulin (BPmoc-Ins).
Although the subcutaneous injection of BPmoc-Ins did not affect the glucose levels, the coinjection
of BPmoc-Ins and glucose oxidase (GOx) resulted in reduced blood glucose levels. This
glucose-lowering effect was attributed to the following reactions; first, to endogenous glucose
oxidation and H202 production by GOx, and then, to removal of BPmoc groups by H202 to release
insulin. The result indicates the potential of coinjecting BPmoc-Ins and GOx for a
glucose-responsive insulin release system.
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