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Developing Nonmagnetic Outer Sheath with Negative
Pneumatic Shape-locking Mechanism to Enable
Novel Minimally Invasive Surgery
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Fig. 1 Bending distal end (A) Kinematics model of bending distal end. (B) Workspace of the
bending distal end P(X,Y,Z).
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Fig. 2 Shape holding mechanism of the outer sheath between flexible and rigid modes; (A) Snake

belly structure. (B) Dragon skin structure.

n’’vm NE AT ik U725 ERIC 350 TSnake bellyB§t&~" v & 1 Z(Fig. 3(A)) & Dragon
skindéfl 7 11 b & A 7(Fig. 3(B)) 2 31 L 7-.

Snake bellyt##& 7' v b ¥ A4 7 : 4MR20mm, £E330mmTH 5. 45O F v o L E L,
F v > VEIETMm, 3mm, 1.9mm, £1.9mmTH 5.

Snake belly##& 7" 1 b Z A 7 : #£20mm, &E575mmTH 5. 52D F ¥ > R/ &4 i L,
F ¥ 2 FVEETmm, 3mm, 3mm, 3mm, £ 1.7mmTH D, TRIZ T A RENICEIEZNZ
HT LT, WK hr— T2 LR TED. A FEOTXTOMEHNLY
TAF v 7 EIWHEMETH Y, MRIFHEEICENS.



o\ ~ Endoscope

Forceps —

el

N

¢ ka% Operating part

For switching

flexibility
Flexible e

instrument

Suction,
Water jet and
insufflation

JB For bending I
4 distal end ‘\

Interface of wire controlling Bending

!
I
1
I
I >
: Primary sh;]m fig
Il F2

1

1

I

I

I

\

Flexible
instrument

Suction,
Water jet and
insufflation

(B)
Fig. 3 Prototype; (A) Snake belly prototype. (B) Dragon skin prototype.
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