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In the development of single cell diagnosis system, 3D-holography microscope was employed for
non-staining visualization of cellular structure. By using finely prepared glass microbeads, volume
quantitation was calibrated and accurate volume-estimation of aspirated cellular contents was
achieved in the order of pL. We also developed a software for single cell diagnosis based on the
machine learning technologies like principle component analysis, which was provided to other teams
for clinical application.

A robot system was also developed successfully. In this system. firstly, a nano-spray tip was
automatically inserted in the single-cell capture device. The tip end then approach to a single cell
observed by a microscope, where cellular content was aspirated.

In the application to childhood cancer, circulating tumor cells (CTCs) from neuroblastoma and
malignant lymphocyte patients were analyzed. From adult patients, CTCs derived from pancreatic
cancers were analyzed. We improved the software of single-cell drug discovery and single-cell
molecular diagnosis, where screening of biomarkers was also carried out. The method for capturing
CTCs was also optimized by using morphology-based cell sorting and enrichment via magnetic
beads. As a typical result of single cell diagnosis, neuroblastoma and malignant lymphocytes are
classified into different clusters. Separation of CTCs from other cells are also possible. CTCs
before and after drug administration was also analyzed and its efficacy was investigated.

In the research of mother’s milk, we focused on innate immune system according to the cohort
research on mother-child and their pathogenesis of atopic dermatitis. Some of pathogen and
biomarkers in mother’s milk were identified to be several species of saturated fatty acids. Its animal
model was established for prevention of pathogenesis, which was also applied to patients of sepsis.

We also established a new isolation method of single CTCs by micro needles and micro
manipulator after enrichment of CTCs from peripheral blood of the patients using microfluidic
separation tool without antibody. We analyzed the metabolomics profiles of single CTCs by the
high-resolution mass spectrometry and about 40 biomarker candidates (metabolites and lipids) are

found.
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