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Trace detection based on concentrated reaction field in porous particle
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We have demonstrated that horseradish peroxidase (HRP) is concentrated
several hundred-fold in silica particles, and single-stranded and duplex DNA are concentrated by
approximately a thousand-fold. Using this concentration reaction field, we have shown the ability to

quantify hydrogen peroxide at a concentration of 980 nM in a single-particle system. Additionally,
we have elucidated the diffusion behavior of single-stranded and duplex DNA within the pores of
silica particles. Single-stranded DNA tends to be distributed as aggregates within the particles,
while duplex DNA readily dissociates inside the particles. By concentrating hairpin-type DNA within
the particles and detecting target DNA based on the cleavage reaction of hairpin NDA, we have
demonstrated the quantification of target DNA at a concentration of 10 nM in a single-particle
system.
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