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Development of Tissue Factory
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Development of cell isolation & primary culture system
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Development of cell expansion system
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Development of cell sheet layering system
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Fabrication of Organ Factory
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Development of large scale stem cell
expansion methods
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Development of cell fractionation methods
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Development of fabricating vascularized
3D tissue methods
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Development of interface system for cell processing
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Construction of automated cell aseptic processing systems
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Development of monitoring technology
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Establishment of basal technologies for organ fabrication
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Mutual understanding of each other's work has been provided by putting together
all researchers into Tokyo Women's Medical University.
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We need to validate every processing system as a part of whole "factory” because
production for clinical application equires the continuity of handling under quality
management system.
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We hope to contribute to the international community
by embodying the tissue and organ factory
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Joining forces to treat patients around the world
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One approach of this project is to develop a system “Tissue Factory”
which can fully automate cell sheets fabrication, and to supply
high-quality, reliable cell sheets in large quantities. At the same time, to
overcome problems faced in medical transplants due to a shortage of
organs, we are also involved in the development of vascular network
creation in the aim of building the basal technologies for “Organ
Factory” fabricating thick tissues as regenerated organs.
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Cell sheet engineering is already being used in clinical treatment of
the cornea, heart, and esophagus. Therefore, our currently
achievements have drawn global attention.

Industrialization is an important component to treat many patients
and to spread regenerative medicine to around the world. We hope
to establish an integrated system by fusion of medicine, science,
and engineering technologies under collaborated with industries.
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We had designed and fabricated a cell sheet layering system in fy 2010.
The prototype is adopted a modular, and required modules have
been combined.

Present manual fabrication of regenerative medicine products in cell processing
center (CPC) has been required complex quality control, and should limit the number of
treatable patients. For industrializing cell sheet-based therapy, we are developing safe
and automated tissue fabrication systems (Tissue Factory). New concept for mass
production of living material will be established.
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Development of cell isolation & primary culture system
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Development of cell expansion culture system
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Manufacturing of regenerative medicine products
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The technology development for scaling-up tissue (organ engineering) has been
requested to treat more severe diseases and to replace donor organ implantation.
Mass culture of stem (ES/iPS) cells, sorting of target cells and sufficient
vascularization within multiple layers of cell sheets are key technologies to be
broken through. We challenge to fabricate functionally thick tissues for future
transplantation of bioengineered organs.
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Development of large scale stem cell expansion methods
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Development of fabricating vascularized 3D tissue methods
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Development of cell fractionation methods s (MEAE)

imitated vessel
20’ 8°® > G009>  rumm

il A ## e LE A

stem cells cell differentiation control cell population detection
- = l ~
TR L J( )
90%® > %®
R Al / TRk WMo Rt BrYME

cell preparative fractionation cell isolation target cells
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incubation under real-time monitoring
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Creation of new treatments alternative to organ transplantations
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Cell sheet engineering
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We are utilizing surface-modified cell culture wares, and cultured cells on
the surface can be collected as a cell sheet by mere reduction of
temperature. This original technology has initiated new therapies for tissue
engineering and regenerative medicine. Collected cell sheet can be piled
up to another layer of cell sheet to create 3D tissues. Meanwhile, when
we wish to fabricate the thick tissue by stacking cell sheets, a vascular
network creation is necessity to overcome the diffusion limit of oxygen
and nutrition.
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