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Concept - Double-layer perfusable collagen microtube device :
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Shun Itai, et al., "Double-layer perfusable collagen microtube device for
heterogeneous cell culture," Biofabrication 2019.
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< 3D ECM microchannel

| Stretching motion

(d) Remove the mold
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In vitro v lar model

Fluid shear stress

ECM

Endothelial cell

Perfusion Mechanical stretch stress
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Azusa Shimizu, et al., "Differentiation of neural stem cells regulated by three-
dimensional tissue shape,” Lab on a Chip 2020.

c)
Released
drug \n;ode\

http://www.onoe.mech.keio.ac.jp

BEBNEERDOIHD
RA707 74 I\ B =i

ATV T)VEIRA 7 AT 7 A NFEARD A TR
/ Shell: Calcium alginate

Core: Collagen gel
containing cells
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Contained zirconia particles are radiopaque Fiber can be pulled back
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Naoki Takakura, et al., "Radiopaque hydrogel microfiber for arterial embolization,"
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Takeshi Kubota, et al., “Ultrasound-triggered on-demand drug delivery using hydrogel
microbeads with release enhancer,” Materials & Design, 2021.
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