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This study aims to develop three-dimensional in vitro angiogenesis model on
microdevice chip. The microvessels of several sizes (120, 200, and 300 micrometer in diameter) were
successfully prepared and angiogenesis was induced by addition of vascular endothelial growth factor

(VEGF). Angiogenesis induction was characterized by the sizes of the prepared microvasculatures.
Longer and Iar?er neovascular vessels formed from host microvasculature with smaller diameters,
while only small sprouts were detected from large microvasculatures. By observation of the
angiogenesis models, we visualized 3D features of the angiogenic sprouting process and provide
information on the dynamics of luminal formation.
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Figure 1. Bright field microscopic images

of angiogenesis process induced by

VEGF (50 ng/mL). Bars = 200 pm.



Figure 2. (A) Confocal laser scanning
microscopic image of neovasculature
stained for F-actin and nuclei in the 3D
in vitro angiogenesis model. Bar = 200
pm. Image (B) corresponds to areas
bounded by the yellow box in (A). Image

(B-a) is in-plane section of
neovascurature shown in (B). Bar = 50
pm. All images are obtained 7 days after
VEGF stimulation.
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Figure 3. (A) Stage-top optical coherence
tomography (OCT) setup and scanning
condition for the microvasculatures.
Super luminescent diode (SLD) output is
coupled into a single mode fibre and split
at the fibre coupler into microvasculature
and reference arms. Reflections from the
two arms are combined at the coupler and
detected by the spectrometer.
Longitudinal imaging was performed in
the area of microvasculature. (B) OCT
images of the angiogenic process induced
by VEGF (50 ng/mL). Top row:
cross-sectional images surrounded by
collagen gel. Bottom row: reconstructed
3D images performed using ImagedJ. Bars
= 100 um. (C) 3D images of the entire
microvasculature (2 mm in length) at
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Figure 4. (A) Vascularsprouting cord
hollowing model. (B) Neovascular
formation detected by OCT. Bar = 100
pm.
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