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Nakamura'

Glucose sensors for NMR relaxometry and magnetic resonance imaging (MRI) allow for the
direct measurement of glucose in turbid biological specimens. We developed a magnetic
glucose sensor based on superparamagnetic iron oxide nanoparticles conjugated to a
mannopyranoside derivative and concanavalin A (ConA). The binding of mannopyranoside
groups to ConA produced a nanoparticle cluster that was dissociated by competitive binding of
glucose to ConA. As a result, the sensor caused significant changes in the transverse relaxation
time (72) in physiological glucose levels of 3-8 mM at a nanoparticle concentration of 0.5 nM.
Significant 7> changes were observed within 6 min in the presence of 5 mM glucose. Sensor-
based MRI scans permitted a measurement of multiple samples within 8 min.
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