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The real-time Al-driven three-dimensional image flow cytometer (hereinafter referred to as the prototype), which is the
development of this research and development, makes real-time Al judgments based on a two-dimensional image called a
quantitative phase image that contains information in the depth direction. It is an unprecedented device not only in the market
but also academically, such as (screening test) and the ability to acquire a three-dimensional image of only the target cells
(detailed test). It is different from the conventional flow cytometers that are widely used today and the latest two-dimensional
image flow cytometers, (1) real-time Al by edge computer, (2) acquisition of label-free three-dimensional image by optical
diffraction tomography, and (3). We have developed a prototype that incorporates the latest technology for 3D image Al by

radiomics analysis.

In particular, by researching and developing real-time Al (1), we have experimentally demonstrated that the band shortage of
image transfer from the area camera to the computer can be solved. This broadened the range of applications for research and
diagnostic equipment aimed at acquiring label-free three-dimensional images (2) of various rare cells represented by CTC,
which is the target of this research and development.

Furthermore, the radiomics analysis (3), which is attracting attention as an interpretation of radiographic images that can
obtain non-invasive anatomical information of the human body such as X-ray CT, is an anatomical (morphological) cell. By
applying the information to a three-dimensional image of cells obtained by non-invasive (non-staining) optical diffraction
tomography, we experimentally demonstrated that the clinical meaning of the image can be achieved. This has opened the
way to research to estimate the pathological condition of patients and even genetic information (genotype) using cell

morphology information (phenotype) as a biomarker.

In the observation using clinical specimens, it was confirmed that a certain number of non-leukocyte (CTC candidate) cells
were confirmed in healthy subjects regardless of age by judgment based on the two-dimensional image, and more were
observed in gastrointestinal cancer patients. Furthermore, peripheral blood of patients with advanced gastrointestinal cancer

was observed using the developed prototype, and it was confirmed by radiomics analysis that characteristic clusters existed.



