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Formation of functional 3D tissues suitable for transplantation by liver and
pancreatic cells
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We have developed new strategies for production of high functional
three-dimensional (3D) tissues using hepatocytes and islet cells that can be efficiently engrafted
and function in vivo. First, size-controlled islet-like tissues were prepared from dispersed rat
islet cells using precisely-fabricated agarose gel-based microwells. As a result of the culture of
islet-like tissues for 7 days, dead cells were rarely present in the small islet-like tissues and
the islet cells restored the high insulin secretory capacity in response to high glucose. These
results clearly suggest that precise size control of islet-like cells is essential for maintaining
islet cell function and survival. In addition, we produced microscale scaffolds with spherical or
linear structure from type I collagen and Matrigel for reconstitution of high-functional 3D tissues
and evaluated the effects of the microscale scaffolds on survival and functions of hepatocytes.
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