= S e

.' “m\

Study on Exoskeletal Microrobots
-Part 2: Fabrication of Microarms by Stacked Microassembly Process (STAMP)-
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Endoscopical tool to manipulate and peel tumor skin in ESD (Endoscopic Submucosal Dissection) is proposed. This microarm will come
out from the tip of an endoscope to help grip the skin and cut underneath. The arm is fabricated by photolithography and electroplating and
assembled by stacking up the layer of electroplated parts (STAMP: Stacked Microassembly Process), thus mass-production with low cost is

possible. The actuation of the arm is done by wire.
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Problems: Peeling procedure is very difficult and takes long time

To fabricate a wire-actuated
articulated microarm

SMA actuated microarm <

Concept:

Fabrication and Experiment:

I Easy assembly by STAMP I

IFabrication of layer parts by photolithography and electroplatingl

Stacked Microassembly Process (STAMP) enable the fast assembly
of the microarm with angle sensor. Alignment is done by stacking the
layer parts onto the pins.

8th: Top (Ni)
7th: Wire
6th: Top side (Ni)

5th: Strain gauge

4th: Spring (Cu)
3rd: Wire

2nd: Bottom side (Ni)

1st: Base (Ni)
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The structural aiagram and its cross-section. Two FEM Analysis
wires bends the arm bilaterally using a spring layer at

the center.
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| Actuation using two servos |
Wire: Servo:

Size:39.5X20X39.6 mm
Torque:7.2e3 N*m

Material : Nylon
Diameter:0.104mm
Pulling strength:4.5N  Speed:0.27sec/60°
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Bends 30° bilaterally

Metal Box

Conclusions:

-Proposed a tool to improve the process of peeling the tumor during
the ESD surgery.

*Fabricated an articulated microarm for ESD using STAMP assembly.
- Actuated the arm using two servos and confirmed the arm bends
30° both ways.

Reference:

Daisaku AZUMA, Keisuke NARUMI, Fumihito ARAI, “Exoskeletal
Mirorobots: Part 2 Fabrication of Microarms by Stacked
Microassembly Process (STAMP)-", Proc. 2008 JEMS Conf. on
Robotics and Mechatronics (Robomech2008), 2P2-F15, Nagano,
2008




