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Mechanism of turbulence mediated platelet biogenesis and application to ex vivo
manufacturing of platelets
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Based on finding of a novel concept of turbulence in platelet biogenesis in
vivo, we established a clinical scale ex vivo manufacturing system of bona fide type platelets from
iPS cell-derived megakaryocyte cell lines, imMKCLs. Our in vivo observations within mouse BM
clarified the crucial involvement of turbulent flow in platelet biogenesis. By identifying shear
stress and turbulent energy as physical parameters for turbulence-dependent platelet generation, we
dramatically improved the yield and quality of platelets, enabling to produce 100 billion intact
platelets at 10L scale. As for potential mechanism in platelet biogenesis by turbulence, we proposed

that CCL5, NRDC, IGFBP2, and MIF, released from mature imMKCLs following physical stimulation,
might play crucial roles in remodeling of membrane in megakaryocyte maturation and platelet
shedding. Subsequently, we also attempted to study the feasibility of large-scale manufacturing of
platelets in 50L-scale turbulent-flow reactor.
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