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Development of Ultra Rapid and Single Step Multiplexed Diagnosis Device Based on
Sol-Gel Silica Monolith Immobilizing Antibody-Graphene Composite
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Preparation of a sol-gel silica monolith with antibody/graphene oxide complex and an
immunoassay method based on the principle that the fluorescently labeled antibody is
brought close to the graphene surface was investigated. We tried to immobilize the
antibody/graphene oxide composite by preparing a sol gel silica monolith, and found that
the back pressure of the prepared silica monolith was extremely high, and immobilization
was difficult. Then, a new sheet-type material containing graphene in 2-hydroxyethyl
methacrylate was newly developed, and an approach was tried to impart the function of
separating antigen-antibody complex and free fluorescent-labeled antibody. As a result, it was
clarified that new single step immunoassay device can be developed by using fluorescence-
labeled antibody selective polymer layer permeation and subsequent fluorescence
quenching due to adsorption to graphene surface when IgM is used as antigen.
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