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Biorobotics

Cellular Force Measurement by Width Tunable Microchannel & @ ¢
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obochip: Robot integrated microfluidic chip This mechanism utilizes the serially-connected springs with different stiffness

: — 200 Measurement of cellular mechanical parameter (Young’'s module)
5. Experimental result E
= Z 35 Yoctomaion ! )
A ¢ 160 Actuati = 30 J[w1s% H st o
(a) Fabrication of cover layer Cover layer £ ctuation 1 8 200 | New (2day) ! Old (14day) -
O 120 point \ S 25 250 H @ Transportation
o T 1
m \ — H S 2 ! Applied force
Patterned SU-8 PDMS cover o H i
= 80 & 15 H CelluiaOPE0
. . . [ i i ellulal
(b) Fabrication of device layer = Ma”'pt_"a“{ STD < 0.18 [um] g 10 E @ Force measurement
/ Patterned SU-8 Device layer 3 40 point M X § 5 L I i L "—9._:?'
s =S 2 ’ x 1 =0 LI i~
— = 0
Device pattern a 0 0.1 0.2 03 04 0.5 rozo3 4 Sa?nple el &% 10 @ Release
(c) Fabrication of holder layer Manipulation distance of XY-stage [mm] - = ]
Cage pattern Z 2 < 2
Patterned CriAu é i/Spacer pattern Stage [um] 40 | 60 | 80 | 100 | 200 | 300 | 400 | 500 2% 20 < I I
/ . - Manipulation | AVE | 2.68 | 3.89 | 5.23 | 6.56 | 13.24 | 19.03 | 23.21 | 26.22 Se BE s
1 point[um] | STD | 0.8 | 0.14 [ 0.12 | 0.10 | 0.10 | 0.10 | 0.10 | 0.12 2215 238 [l
foiderlaver Actuation | AVE | 20.8 | 30.0 | 39.8 | 50.8 |100.3 | 147.0 1669 | 178.1 £8 §E10
(d) Assembly and Packaging point[um] | STD | 1.96 | 119 | 1.09 | 1.14 | 1.32 | 1.47 | 1.12 | 1.23 3 2o
Reduction rate 776 | 7.72 | 7.61 | 7.74 | 7.58 | 7.73 | 7.19 | 6.79 5 3
)
0
P NEW (2day) ~ OLD (14day) NEW (2day OLD (14da
o y) (14day)
\Magnet - Ve positioning accura of tunable wall Cellular force measurement Young’s module measurement
- e = . . . . . .
System setup Objective lens. 6 COﬂClUSionS Robochip, which has microfluidic component integrated with
(Sensing part) - robotic sensing unit, was proposed as a disposable part of
T OCIAN for the cellular force measurement. The tunable wall with the displacement reduction
i - mechanism, which is the serially-connected springs with different stiffness, was actuated in
non-contact by the magnetic force. We succeeded in nanometric order tuning of the tunable
wall width.On-chip cellular force measurement of flowing cells was succeeded by in-situ and
- ST pre- tuning of the wall.
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