[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbdgoooobbobbbouooooboboooo

oo
oo
oo

0o:00@O),

oooooo:0o0o0ooo,

0000:0095370,

00000 :20140 30 2600,

ooooo:0ooo,
000:0000,00000,00000,000000,00000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J 0 953701,

Conferred date:2014/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(FHRRER)

Doctoral Program

WXE B

THESIS SUMMARY

B WA (F503ED) - L

< R A T 2
Department of AR =A 7B LS E?j‘( Academic Degree Requested Doctor of (I%)
=z e = >
FERA - REHE () : -
Student’s Name EA R Academic Advisor(main) MR E
?E%%{E (EIJ) . 2 e EH
Academic Advisor(sub) Wil R

#E  (Fo3C 2000 FFEFEE)
Thesis Summary (approx.2000 Japanese Characters )

ARG SO TSRS FAT D 72 D D FoRE TR & W T R IR RS £ Pk s LRgsR OBEgs) LL, IT O 5 mEnbflaEinsd

1 E (iRl T, RimsSCoOWZEl 5 & PO EITIZOW TR S, BEICH UIKRECTH 2 Maess i, fEess Tl
72 EOPREEARI RN, Ftotid L L HICEHICEE L TV AN, fiF iR — b @B el WRIROSBEE2 W TE
WEATH Z LR HIDHTD, IHEOBHBIEMLTWD, BRy N ITEEC L D ST OIS 03 88 AU T, B
VERZEM el T D720 OEERFH CTH O OEHE, 2 B LTE, 2 E CICAIEN TR, BFE1T5 2 8ickb,
IR, ZRAEIE MR T DA SN TV D, RSO IO, D OEIENTHNL, BW AT O JERE, 2 ERERICRE
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In endoscopic surgery, retraction and lifting up of internal organs are important to keep appropriate visibility and space.
Retractors preferably have joints and large area to conform to internal organs. However, conventional instruments are long
and thin to pass through a trocar resulting in the risk of damage to them. To overcome this problem, our laboratory has
developed instruments that can be assembled or transformed in the body cavity. This paper verifies experimentally that the
employment of fluid and flexible elements into assemblable or transformable instruments improves their safety and
performances.

First, this paper proposes an assemblable hand that has hydraulically driven fingertip joints. The hydraulic system can
achieve a high force-transmission ratio unlike cable driven systems, which has considerable friction due to pulleys. In
addition, measuring the water pressure enables us to estimate the load torque applied on the fingers. Experimental results
including in vivo experiments verified the advantageous of the hydraulic driven system.

However, the pistons of the developed hydraulic hand are difficult to sterilize and they should be disposable. This study
proposes two types of fingers with disposable silicone-rubber bellows actuators. One employs a detachable bellows with a
case as a replacement of the piston. The other directly drives its fingertip joint with embedded bellows. Experimental results
show that the friction of the finger with embedded bellows is one tenth compared to the finger with the piston.

I also develop a transformable suction positioner to lift up a liver or a degassed lung. To achieve a sufficient suction
force, the positioner utilizes multiple bellows-shaped suction cups. The suction unit is disposable consisting of
silicone-rubber and polypropylene elements. The developed positioner lifted up the in vitro swine liver that weighs 510 g.
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