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Small diameter vascular (SDV) disease is the leading cause of
death globally. SDV transplantation is performed as a treatment
for vascular disease. Due to the high demand for SDV grafts, several
oft-the-shelf products (Dacron, Teflon, and GORE-TEX) made of
synthetic polymers have been developed as alternatives. Although
several products have been developed, clinical trial remains
challenging. The main reason is the absence of endothelium of
reconstructed SDV, that could lead to thrombosis and intimal
hyperplasia in anastomotic lesions. In addition, the surface
thrombotic of the synthetic polymer used in the graft and the
formation of turbulent blood flow, which can cause platelet activation,
is a problem for SDV structure graft. For successful vascular tissue
reconstruction and replacement, endothelial layer formation such
as native vascular tissue should be considered.

In this study, we fabricated engineered SDV structure with cell
arrangement similar to those of real artificial vascular by dragging
3D printing technique using synthetic polymer and cell-laden bioinks
(HUVECs, HAoSMCs). We evaluated the co-culture of HUVECs
with HAoSMCs. It was confirmed that the human umbilical cells
migration to the inward through the pores in the structure and
induced the formation of the endothelium.
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This study is to fabricate cryo-bioprint collagen/hydroxyapatite(HA)
3D scaffold and to compare attachment and proliferation rate of
human adipose-derived stem cells (hASCs) on the scaffold by tuning
sizes of the HA particles. Cryo-bioprinting which is a special
technique using lower temperature while printing for tissue
engineering was adopted to manufacture the 3D scaffold. The
scaffolds contain various hydroxyapatite particle sizes were evaluated
by scanning electron microscopy (SEM) imaging and energy
dispersive X-ray spectrometer (EDS). Thereafter, hASCs were
seeded within the scaffolds to analyze early cell attachment and
proliferation rate by the size of HA particles. The degrees of cell
adhesion and proliferation of hASCs were analyzed via MTT assay
by calculating metabolic activity of the cells. As a result, the smaller
particle sizes in the scaffold led the higher cell adhesion and
proliferation rate.
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