“In Vitro Construction of Human Vascularized
Tissue Models Using Nano/Micro-biomaterials
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In vitro development of highly-organized three dimensional (3D)-engineered tissues
consist of multiple types of cells and ECM, which possess a similar structure and function
as natural tissues, Is a key challenge for pharmaceutical assay. Especially, “organ on a
chip” IS the current hot topic as a next generation pharmaceutical technology. Human
organ on a chip integrating 3D-engineered tissues will be a powerful technology altering
an animal experiment. We developed a simple and unique bottom-up approach,
"hierarchical cell manipulation”, using nanometer-sized Layer-by-Layer films consisting
of fibronectin and gelatin (FN-G) as a nano-extracellular matrix (nano-ECM). Moreover,
fully and homogeneously vascularized tissues of 1 cm width and over 100 um height
were obtained by a sandwich culture of the endothelial cells. Since these technologies are
easily applied to cell-inkjet printing system, both manipulations will be promising to
achieve organ on a chip.
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