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In food safety management, it is essential to establish a versatile testing
platform that can rapidly and sensitively detect bacteria, viruses, and the
harmful biomolecules they secrete. Traditionally, the genetic material or
antigenic proteins derived from bacteria and viruses have been detected using
genetic amplification tests such as PCR or antigen tests such as ELISA, making
it difficult to analyze food products with high sensitivity, accuracy, and
throughput, and link the results effectively to safety control for preventing
pandemics. In this study, we aimed to establish a digital bioanalytical
technology that can detect genetic materials or harmful proteins derived from
viruses and bacteria at the single molecule level with high sensitivity, accuracy,
and throughput, with the aim of contributing to food safety management. For
example, we have successfully developed various testing methods and devices
based on digital bioanalysis, ranging from a multiplexed rapid genetic test that
can directly detect eight types of tomato pathogenic viruses from leaves, to a
compact, low-cost detection device for point-of-care testing. We strongly expect
that the development and practical application of the results of this research
will contribute greatly to improving people's quality of life, as a key technology
for food safety management systems.



