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Bio-fabrication of cerebral amyloid angiopathy model using Bio-3D printer and
analysis of the pathophysiological mechanisms.
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We established a scaffold-free system for assembling cell constructs using
an automated Bio-3D printer with the Kenzan method. We aim to create an in vitro model of CAA using
this method, and analyze the pathophysiology and mechanisms that causes CAA. We assemble
multicellular spheroids composed of normal human dermal fibroblasts, smooths muscle cell and human
umbilical vein endothelial cell to construct tubular vessels and cultured in the presence of Abeta
40 peptides. Immunostaining against Abeta 40 showed the amyloid deposition on the outer layer of
vessel wall at the site that matches collagen 1V positive extracellular matrix, but not coincident
with SMA. The tensile strength of the tubular vessels revealed decreased elasticity and strength in
the presence of Abeta 40. CAA in vitro model showed the different stainability of collagen, SMA and
CD31, and decreased elasticity and strength of tubular vessels compared to control, suggesting
vessel fragility.
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