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Edible Actuator 4th Report — Constitution of the Balloon Mechanism with Sheep Intestine
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Abstract: This paper discusses about measurement of mechanical characteristics of the edible actuator which is mainly made
of gelatin and proposes the edible sucker which is one of the edible mechanical components. First, relationship between input
air pressure and output force of the edible actuator is measured by the experiment. Then the edible sucker is developed and

its basic adsorption capability is confirmed by the suction experiment.
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Remote radio contral of insect flight [8]

A Radio-Telemetry System With a Shape
Memory Alloy Microelectrode for Neural
Recording of Freely Moving Insects [9]

Ingestible, Controllable, and Degradable
Origami Robot for Patching Stomach Wounds [5]
Demonstration of a PDMS-based
bio-microactuator using cultured cardiomyocytes
to drive pelymer micropillars[10]

X3 : £ %xFRTZ0KRT 49 AAELITHIZHITHS,
AEDEEDIT. (EARBEER (RAT—229)
#RAW5.]



CFE (RRT—LU0) #AVWET O Fa
—4

HN

: ARIERE DR
S A B ORRRS L7oAE T, b 0 iR RN (R &
EVIAL T ORE 2R L THOIMEL AT .
2. 2 Xo¥—RpEROD
FOVY—IZT7 V Faz—2 2 FRT H7-011E, —
B R 05 Obith & fifks Lo EpT 2 UL LT, EALEL
KONEAT LT 2a—7IZH LT, 77Faxz—F0D
WM ORSIZHI D —EEMCRRr — 7 &
S, SUCNEZIC TR T 2 & W) HEREZ LR
B - B B EA 7R EOEREN KRR — v
TN FET B2, RZEITKT D RPIEITAS % O
eI D,

\G)
—

3. RS IUBRER

3. 1 FEHERIE
AT E CTHALIZRRS—v 7 L LTOER%
MAWieT 7 Faxz—22E Lz, BRIEEONE %X
21T, Fo, ZOEERE LT, EAREIZHEK TR 20
mm, #J7EE S 100mm TH 5. FBEEIEK 0.05m
mT, EEKL LTOEL X B, HED S OOME
%ﬁbk%@ﬂi@%%i’ﬂ#%@&%k&é
[E0E, F£PREBRAIC, R &SRRy —v v 7%
ﬂ%b\‘(ﬂﬁuf“i@éiﬂ, F72, MEORFFR ERAIRETH

LINDMER DT, HHTILH D703, AIEE AR L,

FBRIC K0 AR AR - IR EZ AT 20 E 50

DHERZAT > T, KA AT OT 7 F 22— Z OH)
TEORET, X512, MiRFFEIEORRT, 7z, X6 —8
\CHALE ORET-, ZHAVERAE DT 7 F 2= — X OB, B
K OEEDORRTFZ TN ERT.

4 4 : edhiZe LR OBIEDRR T, 2 BeREEXE)

15 : BARIDT 2 F 2w 217 L B PO,

3. 2 FEREEME
K 5IZR_RT LI, OOV Faxz—2%

BECTHDLHI EaMR L. N
B8 L Tixs

AL, REFT 5 2 &30
D L RFF ORISR &, SR Rt
BOIEHMEFH L TV FETH .

B4 6 - 4l X 22 okkF

Edible Tube

N A, e

AA-Battery for Size Comparision

B 7 e DT 7 F 2= —Z 518l

ik,ﬂﬁﬁ®@%m%%@%éﬁ,m%mﬁ%ﬁ®
WARZEEATHZEICEY, (RNIREICE U CBRENS
DAL IV T HEERDENTEDLT V Fax—H4 %
AT 5 Z L NAREL 72 .

S%IE, Fa—THEZEIRVAICTLHZ LT
EET 7 F 2z —Z O, WEICHhEEZSDTY
¥ X UG L0 ARV T S EEEIPE S D
B2 G OMEE, BIO, AL D 30— N



IbERABZLICEBEEELYE L TOEAR, &0
EHWD Z LIC KD REEREEOMA &R
AFVTHFZEBAFEICHL Y i Te.

4. F&OH

ARETIE, 7, RBRTr—v 7L LTOERERAN
TerSNV— BT 7 Fax—2 ZLTERL, EHx
RIEL CZORERARNZHEZHERICLVER L. h—
7 AR DOREEIT K 0 807 M O R EE D% (2 2
EZAT O LD 2 BERSEEEN DT 7 Faxm— 2 L
52 LG, DEMETEZRN DS, ZRRZ2ENE
DRSS,

Bt
ARWFGEIIRRTEEE e vation 71 7T ADOXE A
TIFbhELE. ZZICHELRLET.

SE Xk

[1]S. Hirose et. al, “The Development of Soft Gripper for the
Versatile Robot Hand”, Mechanism and Machine Theory, Vol.13.
No.3, pp.351-359, 1978.

RIEHZELS, TBRLEEET 7 F2=—¥ OB FFEHE
PEDFHI & REBVNHEEDOBHFE) ", HAR AR v F 753, Vols,
No.2, pp.87-101, 1987.
BIEARE—O, “WERS) Y 7 N A =X A0, BARR
A FEEEEE, Vol29, No.6, pp.484-487, 2011.

[4L. D. Chambers et.al, “Biodegradable and edible gelatin actuators
for use as artificial muscles”, Proc. of SPIE, Vol.9056, 2014.

[5]S. Miyashita et.al, “Ingestible, Controllable, and Degradable
Origami Robot for Patching Stomach Wounds”, IEEE Int. Conf. on
Robotics and Automation, 2016.

[6]J. C. Breger etal, “Self-Folding Thermo-Magnetically
Responsive Soft Microgrippers”, ACS Appl. Mater. Interfaces, Vol.7,
No.5, pp.3398-3405, 2015.

[TVIMATES, EAREH, FEEBCR, BABA, ZHERE
HS, EMHES], W, “WRT 7 Fax—Xx7, H34HEH
AuRy MERPHGEES TRE, 1X1-01, 2016.

[8]H.Sato et al,“Remote radio contral of insect flight”, Frontiers in
Integrative Neuroscience, 5, October, 2009.

[9]S.Takeuchi et.al, “A radio-telemetry system with a shape
memory alloy microelectrode for neural recording of freely moving
insects”, IEEE Transactions on Biomedical Engineering ,Volume
51, Issue 1, January 2004.

[10]Y.Tanaka et.al, “Demonstration of a PDMS-based bio-
microactuator using cultured cardiomyocytes to drive polymer
micropillars”, Lab Chip, 6, pp.230-235, 2006.

[LfH S, “[HEEl~A 27 a7 7 Fax—2 DR
1E7, BRI EEHT3 ilERSERSm g (V)
pp67-68, 1997.

[12]H 6, “EihRA TR SN LERNT 7 F2x—
H DRME”, T I— RN — AT LA T SCE,
pp-94-96, 2014.

(3] 6, “@EXmE s~ CRIRMRERY 7 Faxz—XF
IR A 2 —T 2 A AR Ry FOFRIE”, fHEL
MR RERE, 4ZA-04, 2017.



