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Kazuhiro Kobayashi, Hiroaki Onoe, “Microfluidic-based water/oil droplets-train
display,” microTAS 2017.
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(1) Copper foil with graphene
was floated on Cu etching
solution (45°C)

Copper 'Veraphens

Graphene - Extreme sensitivity and thinness ‘EXthing soluton

) « Electric resistance changes caused (2) Thehczpfpergil was
by mechanical deformation etched for 10 minutes
s (GF: 6.1 (Y.Le t.al., Nano Lett. vol.10)
{ 12.1 (V- Eowaraiah ot al Nanoscalo ol ) >
151 (X.W.Fu et.al. Appl.Phys.Lett. vol.99)
Our proposed sensor i
= (3) PDMS tube was dipped

Flow > into the so\u%n

PDMS tube ~,

General pressure sensor
branched charinel i
‘=‘ 3 . X Branched flow path required

g X Large liquid volume required
SYNG® pressure Microfluidic
sensor device

PDMS tube Graphene Conductive adhesive
------------------ (4) Graphene was transferred
» - e e
T— Pl Y
Syringe Flow pressure Lung. (5) The tube was washed
sensor Microfluidic device with pure water

. _ex. organ-on-a-chip device
O No branched flow path requlreé o " ‘
O No pressure and volume loss

Before etching Graphene on PDMS tube

After etching

copper foil

-

~ PDMStube

Graphene
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Nagisa Inoue, Hiroaki Onoe, "Graphene-based inline pressure sensor integrated
with elastic microfluidic tube," J. Micromech. Microeng., 2018.

LYVHENS
RASEETI7O07 74\

mE - pH ISEET IV AW o007 7 1) WEEEi

(b) PH -]
6

-
Ca-alginate

Caz\‘

N Temperature’
Shrink ! and/or pH i Swell
Temperature [°C]

JRE - pH IS

-
.-

500 pm

1 mm

Temperature
and/or pH

I mm

500 pm
—

VD hORY bOF7OF1T—4 - BEEFEINrO0OR>T

Shunsuke Nakajima, et al., “Stimuli-responsive hydrogel microfibers with controlled
anisotropic shrinkage and cross-sectional geometries,” Soft Matter, 2017.
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Kenta Niibe, Hiroaki Onoe, "Multiple structural color hydrogel array
integrated with microfluidic chip for biochemical sensor," Transducers 2017.
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Concept : Double-layer perfusable collagen microtube device

Silicone tube Collagen tube
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Pumping tube ells
»casy to connect » culture 3 types of cells
p sy in 1 tube
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a) Assemble parts for mo| nject collagen pre-ge
(a) A ble parts fi Id  (b) Inj llagen pre-gel

glass capillary solution and put into medium i
,' =3 — i
{ silicone tube F! 5: 100 um
: @glucose(}m o T

tungsten wire collagen pre-gel solution

(c) Incubatc to solidify collagen and
to melt glucose

(d) Remove the mold

tungsten wire

space” il
» casy to remove tungsten wire
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Shun Itai, Hiroaki Onoe, "Double-layer collagen microtube for perfusable
heterogeneous culture," MicroTAS 2017.
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Neural stem cell

Agarose cover
= Cell culture

Agarose microchamber Shape controlled tissue
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Yuki Matsushiro, et al., "Differentiation of neural stem cells regulated by three-
dimensional tissue shape," Transducers 2017.
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Core: Collagen gel - \
containing cells @ Blood vessel networks
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Ryo Sato, Hiroaki Onoe, "Fiber-shaped artificial tissue with microvascular networks for
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(a) Poly-L-lysine 2 types of
ECM hydrogel
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Satoru Yoshida, et al., “Compartmentalized spherical collagen microparticles for
anisotropic cell culture microenvironments,” Advanced Healthcare Materials, 2017.
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