ULTRAHIGH SPEED CELL MANIPULATION BY ROBOT ON A CHIP:
A Levitated Structure with Three-Dimensionally Patterned Surface
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What’s New ? : Fluid friction reduction of microrobot by riblet surface

1. Background
Cell Manipulation by On-chip Robot
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Design Optimization

Maximize \
h, (lubrican thickness)

Design Variables

h, (depth), B (width)
Constraints
F gravity” Fmagnet* Frivia = 9

h, take 2.7 zm
ath;=8 pm

h; (m)

4. Analysis of optimum riblet effect

Optimum riblet keeps down fluid
friction in high speed region

Drag force: DU)= DpU A
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. Drive speed ability
improved 10 times
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5. Fabrication 6. Experiments
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7. Conclusions

1. Comprehensive analysis of riblet surface effect and optimum design to minimize fluid friction were achieved

2. Composite fabrication of Si and Ni by wet and dry etching was achieved 3. Drive speed ability improved 10 times by optimum riblet surface
4. High speed spheroid assembly was achieved
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