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What’s New ? : Cell aspiration by on-chip micro-robot.
Background

. . . Required functions of the micro-pipette
On-chip micro-pipette
for cell investigation technology.
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Single cell manipulation had an enormous demand
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Disturbed by mechanical manipulator
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-Confirmation of moving and pumping
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3 When p is 995.76 kg/m3, Ais 7.5 X 1010 m2,(15um x 50 um),
Qis 30.7 x10°1, and tis 0.1 sec,
B F=3.21 uN.

l Comparison of the aspiration force F and fluid resistance F; . . ’ (.
a0 g

)
F; = 6mnalj F; :Force of the fluid resistance : -

n: fluid viscosity

im V, :Moving velocity of the cell

1imm

2[mm]

»  1lmm

a :Radius of the cell

[ When 7 is 0.01 Ns/m?, a is 100 um, and V; is 1 mm/s,

SU-8 Young's modulus: 4.3GPa F, =1.89 nN. F>F Micro-pipette assembled

Load force: 25mN neodymium magnet(¢1lmmxlmm)
Displacement: 30.5um SU-8 pump actuated by permanent magnet was enough and Ni plates(¢1mmx0.15mm)
Pumping quantity: 30.7nl for cell aspiration and manipulation.
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Experimental set up
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(b) Swinging the tip of the micro-pipette

Neodymium magnets

No.1:¢1[mm] x 2[mm], 23.8[mT]

No.2:¢2[mm] X 4[mm], 87.2[mT]

No.3:¢3[mm] X 5[mm], 162.3[mT]
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Maximum velocity: about 1.0 mm/s \ \Cell aspiration and manipulation are succeeded.

Conclusions & Future work

-We proposed novel micro-tool which had the function of aspiration, and established the fabrication process.
-We succeeded in the position control of the micro-pipette and the manipulation of the single cell.
-The problem of this micro-pipette was that the permanent magnets of the pumping were attracted by the magnet for the positioning. In the future,
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‘ Maximum quantity: 34.1 nl ‘ we will solve this problem, and then realize the simultaneous control between the pumping and the positioning.
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