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Abstract

3D bioprinting is a promising technology in the field of tissue engineering because it can recapitulate the complexity of
organs by controlling a combination of biomaterials and cells and positioning of each bioink. Additionally, Tissue-specific
decellularized extracellular matrix (dECM) can provide a target tissue-friendly microenvironment. However, as each tissue
requires its specific mechanical properties, a different printing strategy is required regarding the modulus of target tissue-
specific dECM. This study presents a microfluidic 3D bioprinting technique to fabricate core-shell strut structures that can
stably print regardless of the modulus of bioink. Due to alginate ionic crosslinking of hybrid bioink (a mixture of vascular-
tissue-derived decellularized extracellular matrix (VAECM) and alginate) at the shell, target tissue-specific dECM can be
stably printed at the core regardless of viscosity by the same printing strategy. A pre-vascularized shell, which is consist of a
hybrid bioink with Human Umbilical Vein Endothelial Cells (HUVECs), can support neovascularization after transplantation
under the subcutaneous site. In addition, we investigated the versatility of this platform by fabricating both pre-vascularized
cardiac patch and liver tissue having human induced pluripotent stem cell-derived (hiPSC) cardiomyocytes and hepatocytes
with each tissue-specific dECM, respectively. The pre-vascularized cardiac patch showed higher maturation of
cardiomyocytes demonstrated by gene expression and electrophysiology, and pre-vascularized liver tissue showed
upregulated albumin secretion and urea production than each tissue without HUVECs. After transplantation, the pre-
vascularized tissues showed neovascularization and migration of HUVEC:s patch to host and did not show any severe immune
reaction. This platform will provide versatile defected organ-specific transplantable pre-vascularized tissue that can support

neovascularization and suppress immune reactions.

Keywords: (Microfluidic 3D bioprinting, Decellularized extracellular matrix, Implantable pre-vascularized tissue)
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Fig. 1. Schematic of transplantable pre-vascularized tissue platform.
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