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Liquid biopsy is expected to replace conventional biopsy and imaging methods as the next-generation diagnostics
due to its advantages of minimally invasive and repeatable measurement. Currently, diagnostic techniques based
on various modalities are being actively developed, but they mainly use a method to analyze various biomolecules
present in liquid specimens together, which results in averaging the information of the constituent molecules in
terms of both quantity and quality. Therefore, it is difficult for conventional liquid biopsy to identify and detect small
changes in the quantity and quality of various biomolecules caused by diseases, which has been a major obstacle
to the advancement in the medical field. In this study, we upgraded the applicant's world-leading technology
portfolio to realize the "digital liquid biopsy system" that can identify biomolecules in liquid specimens at a single-
molecule level and analyze them rapidly and precisely. Furthermore, by promoting interdisciplinary collaboration
among science, engineering, and medicine, we implemented the “digital liquid biopsy system” as a versatile
diagnosis platform, i.e., COWFISH, that can meet recent medical needs, such as diagnosis of viral infections. The
"digital liquid biopsy system" developed in this study will open up a new paradigm of disease diagnosis based on

single molecule analysis of biomolecules.



