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Development of Organosilica Nanoparticle Comprising Fluorophore and
Saccharide Ligand for Virus Sensor
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In this work, we investigate the applicability of the organosilica nanoparticles synthesized
from glycogen, a globular polysaccharide, as a base material, obtained by introducing a
fluorescent dye with a turn-on function in the membrane of a virus. We first evaluated the
function of the precursor, glycogen containing a fluorescent dye, as a fluorescent sensor. The
fluorescent dye-containing glycogen, the precursor of the system, was evaluated for its
function as a fluorescent sensor. Glycogen containing 4-chloro-7 nitrobenzofurazan (NBD) as
a fluorescent dye was shown to function as a turn-on type fluorescent sensor when mixed
with liposomes, an artificial cell model. The introduction of a hydrophobic functional group
(dodecyl group), which enhances the interaction with the membrane, was also found to
enhance the intensity of the fluorescence. These fluorescence intensities were immediately
visible after mixing. When this system was used with E. coli, a Gram-negative bacterium that
does not have a peptidoglycan layer, it was found that the presence of E. coli could be
detected with high sensitivity.
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