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Development of platform for electrochemiluminescence immunoassay using graphene
transparent electrode
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This study has demonstrated graphene grown by CVD method allows for highly
sensitive electrochemiluminescence-based (ECL) analysis owing to its high optical transparency,
compared to the conventional electrode materials. ECL imaging for multilayer graphene revealed
multilayer islands showed greater ECL than single-layer domain, while pristine single-layer graphene

electrode that has no multilayer islands showed higher ECL intensity than multilayer graphene
electrodes. ECL-based immunoassay of a carcinoembryonic antigen (CEA), known as a typical tumor
marker, using single-layer graphene transparent electrodes, was successfully demonstrated below the
reference concentration level. Furthermore, covalent surface modification of graphene without
compromising intrinsic electric properties was successfully demonstrated by utilizing stacked
two-layer graphene electrodes.
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