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By reﬁlacing the albumin protein, which was essential for the culture of
hematopoietic stem cells, with the chemical bolivinyl alcohol (PVA), he succeeded in achieving a
significant proliferation system for long-term hematopoietic stem cell culture, which had a great
impact both in Japan and overseas. (Wilkinson et al., 2019). This discovery is the beginning of one
research, and it can be expected that there are unknown substances other than PVA that can
substitute for albumin protein. Based on the research and experience up to the present, the
applicant has determined which substances are effective as substitutes for albumin, and that even
very minute changes in the chemical formula can change the properties of hematopoietic stem cells
and prevent the cell division and undifferentiation of hematopoietic stem cells. We recognize that
maintenance plays an important role.
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