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K1 EBEREIHEMBOLLR

Electrodes Subjects A B C
Conditions Ci| C2 | C3 | C4 Cl C2 C3 C4 | C1 C2 C3 C4
Ch.1 Mean[mVmsec] | 58.3| 57.6| 70.8| 84.0( 5141052 | 99.8| 99.9| 49.1| 923 | 91.3 |120.2
SD 3.3 4.9 52| 14.3 50| 84 9.5 9.0 4.5 7.8 91| 122
Ch2 Mean[mVmsec] | 31.4| 34.4| 426 | 68.3| 42.3| 43.8| 65.4| 88.2| 228| 305 31.9| 389
SD 2.9 2.1 49| 6.0 3.8 4.8 4.6 6.5 14 1.6 2.0 5.2
Ch.3 Mean[mVmsec] | 29.4| 30.6 | 38.3| 627 36.0| 347| 40.7| 50.7| 58.1| 63.0| 65.1| 67.8
SD 2.7 2.5 4.3 3.9 3.2 3.0 2.9 2.7 3.1 5.6 3.5 3.4
Ch.4 Mean[mVmsec] | 23.6| 18.2| 21.5| 268 224 | 253 | 251 247| 17.4| 297 | 198 | 27.2
SD 30| 12| 11| 23| 18| 17| 26| 24| 23| 19| 19| 31
Ch.5 Mean[mVmsec] | 39.8| 23.9| 227| 294 115 86| 11.8| 17.8| 10.5| 148 | 16.6| 16.8
SD 9.5 5.7 2.7 4.5 1.3 0.8 0.6 11 0.5 15 2.3 6.4
Ch6  |Mean[mVmsec] | 9.8| 100| 98| 175| 106| 90| 181 | 208| 282| 17.2| 280 185
SD 1.2 0.9 1.0 1.8 11 0.4 2.3 3.1 2.9 3.0 3.0 3.1
Ch.7 Mean[mVmsec] 99| 89| 104| 11.3| 148| 1.7 | 165| 17.0| 11.5| 23.2| 14.2 MZ‘G‘B-
SD 12 11 11 19 13 0.7 17 12 1.5 4.1 2.8 5.3
Total Mean[mVmsec] | 202.2 | 183.5 | 216.1 | 299.9 | 189.1 | 238.4 | 277.4 | 319.1 | 197.6 | 270.8 | 266.9 | 316.2
SD 238 | 184| 203 | 34.8| 174 197| 242 260| 16.2| 255| 24.6| 387

Ch.1, trapeziusu (upper fibers) ; Ch.2, deltoid (anterior fivers) ; Ch.3, deltoid (middle fibers) ;
Ch.4, biceps brachii ; Ch.5, triceps brachii ; Ch.6, wrist extensors ; Ch.7, wrist flexors.

¥z, FFC2ELC3DfERIKTDE, FHEC2D
BE DTG BIBEAE S OFAENPR/NS WEE D
HAONTz. TOTENE, WIEOEENRT Y —Th 5
BOHMNFEGN 7)) —THHH5E5L0BHIORE
MEREL THRSTIVIEEZEHRL TWS,

DI, BF v ORI TOREEITD &, THEGE
FD1~3Fv>rx)hicBnT, #@FC1, C2, C
3, C4DIETHTEBIBEM DFAENKE 2B EAN
WOLNELE, 2O &EF, MEOEEN T Y —T
B ENEFRHBIOEEHOEEAHZBET S
RNENZ EZRL TS,

2) BF (BAERAE) fRth (R2)

Z I T, BHBRENMEYZERES LT ERRTO,
BT ONWTHN Tz, MRENEMEL, fiEL, A
e L7ens 68 A2 1 U, JEBEEIAY i3 2 EIm
13C1, C2, C3, CADIATHLIBEDZENIHD
THholz, HHRITK D EI D AERET D EEATD
INBABHRERTH %,

R2 MRYERKFLLITRORE (BE) Zit

Joints | Subjects A B c o
Conditions | C1 c2 c3 c4 c | o c3 c4 c1 c2 [ s | o |

01 Meanldeg] | -127 | -161 | -147 | -165 | -121 | -125 | -140 [ -146 74 9.8 94 | 147
SD 18 24 09 23 12| 16 20 16 0.8 21 19 3.9

02 |Meanldegl| 17 | 247 | 373 | 389 | 219 | 317 | 385 | 410 | 208 | 249 | 211 | -306
sD 14 18 32 17 24| 19 20| 36 21 3.4 34 49

03 Meanldeg.] -2.6 4.2 5.4 13.3 7.2 15.7 15.4 22.0 -8.3 6.2 8.2 125
N 15 15 15 14 23 21 14 17 21 24

04 |Moanldeg) | 143 | 144 | 179 | 265 | 48| 95| 55| 22| 23| 95| 19| 187
SD 18 18 13 17 13 05 22 3.7 0.8 15 14 13

65 |Meanldeg)| 789 723| 67.7| 661| 841| 929| 820| 790| OL7| 928| 934 900
sD 17 22 14| 16| o8| 16| 37 50| 16| 21| 19| a1

06  |Meanldegl| 205| 187| 52| 18| 67| -131| 201 | -223| 82| 43| ‘10| -19
SD 20 27 18 24 33 14 21 21 33 38 21 29

07 |Meanldeg) | 404 02| 416| 04| 49| 284| 204 166| 298| 237 21| 159
sD 42 52| 29 3.0 16 19 33 24 3.0 48 35 35

08 |Moanldeg)| ©09| 061| 767| 786| 455| 817| 492| 669| 450| 863| 366| 434
s 36 29| 43 24 19| 29 1| 33 45| a2 5.1

015 RIEATINAR, 025 RGN, 035 (RMRAIEE, 045 AIBIIINGG, 055 ) 065 KM 07 IR,

TR 2, BRI 3, MW, 4, LBETEAMN BN 5, BRI RARAE & R
o i MP MG ; 7, SR 8, .

i :
ESTRE

3) BAFEDFHE (FHRIEIEAE ML)
EREFICBNTETFOMECLSEZ EOREHBMIZ
HIETE DM END KIS, BEERTORmVWET Z2RE
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N ERFE BRATIR B R A ORI AR A B

T2 ETEEINESHEERRI > FO—DTH2,
T, EEENAEAN S BIEEEERIET B0
12, ATRIEVERE M B KO ERIEE 2R E L T2,

AIEEEREM &%, BIETEEEAWTEBELASF
HOEEDITRTERLEZDBDOTHD, ML, Fik
HEOHNBEORGEEZRTHOTHD, HHOE
AN EEZFRE L LT W L2 EIKT 5,

B 12 12# B CICBIT 5 MM 2R, &
BME, 3 RICEMNOHE LM C 1 ~C 4 DESFM:
To, HEWrm, KKmE, migEmchPwTERERN, L
Hms, MhEMS, Bhhe R-HERTH D, 1P
WITN BN RY &R U RS a E TRES BT 2RO
LBBICBVWTEHELEZDDT, SilfT0OFEEEERL
T3,

2
)
(r( _ \\

[

J

I
|
|
I
|
Side view } —~ Side view
| Top view -

o ) Back view | __) Back view
~ - ~
N D
SIS )
i / N

Side view ! - Side view
i
| Top view A
|
Back view i Back view
|

- Conditions:

( ] > C1. Free wrist joint and free thumb movement C2. Fixed wrist joint and free thumb movement
9? /'~ C3. Free wrist joint and fixed thumb movement  C4. Fixed wrist joint and fixed thumb movement

B 12 AREMAE MR

BRI D FrE RO EWATNE, KER
FhlEEZEZH LT WAMZ, BOHMIT/NS RFE
HELMHERWARZRLTWS, £z, MW
OWMENFENSBEAETO3Y > 7 7THHEEST
IWEFHLU CEHELUZERE, REWHOEMANFE
MEEMETHOS Y > 7 11 BHEETILZM-> T
BLEREZRLTNS,

FIRGEHELDC 1 &EC 2~C 4 DEMHEIRZ g
5L, WTHOEFTIDEED EAFMS RZKICH
W, HREMNA D OBA TIIREHOR RN E < s
% & EBITKIFEIAMNCREEY 2 EANA S NS, &
<IZ, CATIRZEDMERPMNBNZ ENFED N5,

F 7z, [FRFICEITE 0 S B 7= KR 50 5 72K T
TNEIAREHANTIER - fi/hL TWd, fiRGMtE
MABZET, FROEEZEFEAEL LT VHMNEK
WL TRIDICHEWTLEY, LADBZTDORES B
INT B DITEREENE< 72> T L £ D T &R S
N7z,

424 IBEHREBOER

AN XD ET OBEBEEIC KL 2108 - BEBIE/N

& — 2 DHHTHERMN S, FRBIDAH 2 WIEIRED A

15(1) 1-—13 2015

IEEE 5 A G, FRESBIUHEO R %
EE Lz Gia & i U TR - BEhEhEH O BAIEMED
mEd %, £, BFOHERNT, RENZHIKD
EEBMAZ SN D T ENHSNTR> 7=, LAL,
FREE B &F, ANHTIETIE, Hl#E BN TD
B EICBWTHERBICHENH D, HKAAHFEITBN
TREINDZHDTHD, I T, SEIOHEHFETN
> ROBFEIZBWTIE, FRIETHE B OB & FE D
EMEZ AT HIEOAEHICEMT DN RE2LK -
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M - BEASMEO RN ICHELS B TH S, MAT,
N ROHIEIEEIZV . C . ET5HDTH 5,

PLED2 s, SEOMFELZES (B #F
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N2 R &L,
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MAIZTHIR DN > R OBREIREIIE, U > 7 DR
AENTW5, U1 VIick2WEAHRIE, BhzY >
TRMEFT LN M ERZENSMIL L TRETE
5, Tz, LEEKENCBNTIE, BHEEZEICELT
D2 OBEOHZRBEEOBMELELELLRWVWEZD
12, N\ REEREER O % fEIg b T, BRELEXKS
ZEMTED, LWSFIEERFD, REEL T, 7'—
U7 EE DB T A Y ONREIC X OB HEESR
WCEXT U AMEL D, LhL, HIZTATDINF
HEEFHTSZE2E-5T, E hOFITHAEDES
MEIERDDZEMTEDLENDFENEEN S,
2) ZEAETRESEREMEEE (B 13)

N ROLBEHEE LT, ADOTFIEOBESTH
%, MPHEE &P I PREAAICEHZ 52D 1 PN
BRI E & Uize 1 RO T A 7T 2 BFi % AR
ICEXEN CTE B DB ROFKAD 1 DER 5,

Tabb, FEOMPREHiEP 1 PRESOmEEE Y1
YTHIFEIL, EHEn OBIET D HEIXBEETRITH A
ENLERONRIZEDITONS XL DT =

PIP joint
Ik Springta

T~ MP joint
RIck Spring(B?

B 13 ZEAERRERENEAE
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secondary wire

float pul ley control cable

guide roller

1 3

primary wire
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History of the development of
electric-powered upper-limb prostheses in Japan

Akira OTSUKA

Department of Physical Therapy, Faculty of Health and Welfare,
Prefectural University of Hiroshima

Abstract

Japan’s history of developing electric-powered upper-limb prostheses has its origins in their research and development
for children with upper-limb malformations, which were initiated in the early 1960’s to support children with thalidomide-
related disabilities. Subsequently, some new types of electric-powered upper-limb prosthesis were developed by universities
and research institutions, among which Japan’s first electric-powered upper-limb prosthesis, WIME Hand, was based on that
developed by a study group of Waseda University and placed on the market by Imasen Engineering Corporation in 1979.
However, it was difficult to generalize its use due to problems, such as financial assistance. Even today, a large number of
electric-powered upper-limb prostheses are being developed and studied in domestic universities and research institutions;
for example, those based on myoelectric signal pattern recognition systems and multifunctional or esthetic but functionally

simple prosthetic hands and fingers are representative. This paper reports such novel electric-powered upper-limb prostheses.

Key words : thalidomide-related disabilities, upper-limb amputation, Electric-powered upper-limb prostheses,
Myoelectric signal, human-machine-system



