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Hirotoshi Kikuchi and Hidenao Yamada's group established a label-free method to identify white blood cells and
cultured cancer cells, by analyzing 2-dimensional images. Shigetoshi Okazaki's group developed an automatic cell
counter for blood samples. In the process of developing a 3-dimensional flow cytometer, Yamada’s group developed
ideas to increase the number of cells captured per unit time, including the development of a flow channel.

In the peripheral blood of cancer patients, there is a possibility of presence of Circulating Tumor Cells (CTCs),
cancer cells from the primary tumor. CTCs usually exists with other blood cells, such as erythrocyte and leukocytes

in blood, and the number of CTCs is about one millionth to a tenth of a millionth to leukocytes, which makes it hard
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to identify them. Although detecting CTCs with antigen-antibody reaction is generally known method, it causes
certain damage to cells and is unable to retrieve CTCs unrecognized by antibody. Therefore, the groups like Kikuchi
et al so far observed the cells using a quantitative phase microscope capable of visualizing transparent cells unstained
and nondestructive, and distinguishing between the cancer cells and the white blood cells by the image analysis using
the artificial intelligence (AI) technology. This time, we established the evaluation method of this technology.
Specifically, leukocyte of healthy cells and colon cancer cell lines HCT 116 expressing GFP were mixed at an
arbitrary ratio to prepare a pseudo CTCs model. Quantitative phase microscope images and fluorescence images of
these cells were acquired simultaneously, and it was confirmed that Al identifies white blood cells correctly.
Furthermore, using this Al, we started to detect CTCs in the blood of tumor-bearing mice and a gastric cancer patient
with multiple metastases in the lung and the liver.

In order to detect a smidgen of CTCs in blood effectively, it is necessary to eliminate debris other than nucleated
cells, such as CTCs and leukocytes, in preprocessing. Kikuchi’s group has studied and selected a preprocessing
method to separate blood into its components, which suppresses the ratio of debris to one tenth of the method using
Ficoll-Paque®. For the selection of preprocessing method, we used the automatic cell counter, which can count blood
cells and debris, developed by Okazaki’s group. The automatic cell counter has made it possible to measure blood
cells with a high degree of accuracy, and enabled to establish the stable and quantitative evaluation method.

In addition, Yamada’s group devised a method to overcome the limitation of throughput of imaging cells due to
the frame rate of the camera. The flow cell having a special structure was designed and produced, and a certain
effect was obtained.
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