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Construction and functional expression of 3-dimensional vascularized liver
tissue models by innovations in materials, processes, and devices
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Hepatocytes play vital roles in our body, including drug metabolism, blood
purification, and production of serum proteins, and hence, hepatocytes are important in drug
discovery research. However, when hepatocytes are isolated from the liver and cultured in vitro,
their functions are rapidly degraded. In this study, we attempted to create a three-dimensional
tissue models with vascular networks in order to optimize the function of hepatocytes in in vitro
culture. To achieve this purpose, we developed novel materials such as porous hydrogels that can be
applicable to perfusion culture, techniques to control the flow of medium and oxygen supply, and
microfluidic devices that control the cell environment, and developed several key technologies that
will potentially revolutionize liver tissue engineering.
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