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EEFATRALD B — AORIEN 5 (FFE LR35 Z L AR S NMERROZE A K > T — X0HESCHEI R LT 5
ZEERBE U, Fio, MEOMBICTEET 2 B — X0, MEMEBEOZLER & 3RIIRE T2 X 5 228 Z2 R L, ZORICH
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The small intestinal immune system is activated by gut bacteria sampling process via M cells expressing on the
villi. Although the immune mechanism after the sampling process has been studied biologically, the route of
bacteria to M cells is still unknown. The bacterial behavior in the small intestine is complicated because of the
fluidic circumstance caused by intestinal motility. However, the luminal flow observation is difficult by
conventional method using X-ray or Endoscopic because they are insufficient of spatiotemporal resolution.
Microfluidic device is the prospective solution for the luminal flow observation by microscope, and some
devices were developed. However, either villi structure or intestinal motility were lack in those devices. Here, in
this study, organotypic device which utilizes mouse small intestine as channel and mimics the intestinal motility
is proposed. To evaluate the effect of luminal flow on the bacterial distribution formed around the villi, proposed
device is designed as compatible with histological analysis.

At first, microfluidic device which is compatible with histological analysis was developed. The channel of the
device was made of EPOX which is one of the tissue-embedded resin, and can be sliced. Spheroid on the
channel was sliced and observed.

Second, microfluidic device using mouse small intestinal tissue was developed. With this device, fluidic
behaviors of fluorescent microbeads, substitute of intestinal bacteria, around the villi were observed. And
histological observation was demonstrated and beads distribution around the villi was evaluated.

Third, air-driven balloon type actuator was developed which can deform mouse small intestinal tissue
rhythmically and dynamically.

Finally, proposed microfluidic device was achieved by combining developed three technical elements. With
this device, observation of beads fluidic behaviors around the villi was achieved under the dynamic deformation
of small intestinal tissue. In the future, more informative insight to the mechanisms of fluidic dynamics can be
observed by mimicking the device setup to the real circumstance of small intestinal lumen.
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