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Abstract Upper limb amputees wear an upper limb prosthesis for both aesthetic purposes and functional
necessity, and in particular, in the case of amputee with both hands, it is essential to wear a myoelectric
prosthetic hand capable of gripping action. The prosthetic hand operated by the EMG signal of the remaining
muscles is a public insurance benefit item of the Industrial Accident Compensation Insurance, and test method
standards are needed to be developed for the safety of the user and the effectiveness of the product
performance. In this study, we developed systems for measuring the gripping force of myoelectric hand
prosthesis by a load cell and for durability test of the prosthesis over repeated use with a proximity sensor, and
propose a test method standard. Since the international test method standard has not yet been established, it is
expected that Korea will be able to play a leading role in this standardization field in the future.
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E 1. ISO/TC 168 7|=2Hsl MY =H 2=
Table 1. international standards published by ISO/TC168 Technical committee

Standard No. Title A
ISO 8548 Prosthetics and orthotics — Limb deficiencies Agofel s $13 9% BRE7|d ddideg =S
71€37] 9% §oi5 AHA e, A A
SHA Ak, Acke] 91, A4 43 T 57 ok
i
ISO 8549 Prosthetics and orthotics — Vocabulary oA wz7ld o & TS FY
A K x7], AR Z7] Zgaf, oA, Aotk e
5 47] WoF ¥+
ISO 8551:2020 | Prosthetics and orthotics — Functional oA Bzx7l - 7eHE I Hx 4
deficiencies — Description of the person to be |99 7|52 QA3
treated with an orthosis, clinical objectives of
treatment, and functional requirements of the
orthosis
ISO 10328:2016 | Prosthetics — Structural testing of lower-limb | 9A - &FA 2x¢9 F+x Ad - A3}
prostheses — Requirements and test methods Al & B
ISO 13404:2007 | Prosthetics and orthotics — Categorization and | 2J#] ¥ B Z7] - 3 HZx7] 9 HZEV]
description of external orthoses and orthotic TAEY EF 9 AW
components
ISO 13405-1: Prosthetics and orthotics — Classification and | 9% @ B %x7] - o x] RFo] Bx o
2015 description of prosthetic components — Part 1: | 7] H-A1% @ x] {LEo BHF
Classification of prosthetic components
ISO 13405-2: Prosthetics and orthotics — Classification and | ¢/* @ B %x7] - o x] FEFo] BF 2 744y
2015 description of prosthetic components — Part 20 |- A|2%- : 8% #] F3E o] 7]<ubd
Description of lower limb prosthetic components
ISO 13405-3: Prosthetics and orthotics — Classification and | 9% @ B Zx7] - o x] FEFo] BF 2 744y
2015 description of prosthetic components — Part 3: |- A|3% @ Ax] x| R3E o] 7] <Lubd
Description of upper limb prosthetic components
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Standard No. Title

= O
ISO 15032 Prostheses — Structural testing of hip units oA - IT/HA FY FERAY
2000
ISO/TS 16955: | Prosthetics — Quantification of physical o] oA g W E= WE FX o] B
2016 parameters of ankle foot devices and foot units | 4=% 9] A 23}
ISO 21063 Prosthetics and orthotics — Soft orthoses — A Hd Hx7] - AA oA - &% s, BF
2017 Uses, functions, classification and description 2 A
ISO 21064: Prosthetics and orthotics — Foot orthotics — oz ¢ Hxy] - W oF - &% V|, BF
2017 Uses, functions classification and description G
ISO 21065: Prosthetics and orthotics — Terms relating to | 21# 2 Bx7] - 3% Ao X759 A&o|
2017 the treatment and rehabilitation of persons TAH 8o

having a lower limb amputation

ISO 22523:

External limb prostheses and external orthoses

A3y Zoe 2REV)e 9R - LAY
2006 — Requirements and test methods Al
ISO 22675: Prosthetics — Testing of ankle-foot devices oA - AE W EE BE A9 Y —
2016 and foot units — Requirements and test Q AN I A
methods
ISO/TR 22676: | Prosthetics — Testing of ankle—foot devices oz - A& W EE WE A9 AlY
2006 and foot units — Guidance on the application of

the design of appropriate test equipment

the test loading conditions of ISO 22675 and on

ISO 24562:2022 | Prosthetics — Geometrical aspects of lower

limb prosthetic adapters

ISO 29781:2008 | Prostheses and orthoses — Factors to be o= — x| |
included when describing physical activity of a | F%(E)o] A3 H Ao 214

person who has had a lower limb amputation(s) | 3%+

or who has a deficiency of a lower limb

segment(s) present at birth

ISO 29782: Prostheses and orthoses — Factors to be 97 @ By — A AdS 3 AMES 93

2022 considered when specifying a prosthesis for a Bz7] 288 A o mHsof & 24
person who has had a lower limb amputation

ISO 29783-1: Prosthetics and orthotics — Vocabulary — Part | 2]*] % ®B%7] — £o]: 4 13

2008 1: Normal gait

ISO 29783-2: Prosthetics and orthotics — Vocabulary — Part | 2]#] % ®HZ7] — &0 o= H 3

2015 2. Prosthetic gait

ISO 29783-3: Prosthetics and orthotics — Vocabulary — Part | 2]#] % ®H%7] — £of: 23 13

2016 3: Pathological gait

GE DollM Bz wpe) 2ol o] % Bx
8ol Tl @%—El ek &0 3

ToE+= SO 8551:2020

oA BES

ol QAN HE %
- Prosthetics and orthotics; Functional deficiencies;
Description of the person to be treated with an
orthosis, clinical objectives of treatment,
functional requirements of the orthosis®] %}
Z7EE BRI 7=
B3, 19a 89
A 2 BE7Ie] A& Fagt g AoEE ISO
22523: 2006 External limb prostheses and external

N

Hx71¢ 75

T

M

A9 4, 93 A%
= s, o

orthoses - Requirements and test methodsollA] A&
o] AAHTA, A7|A kA, Ay A, AAH &
AR, B L, 28, Y, A, D0 5 87
AR TrAEkaL Sltk

oA Bxrle] A #dE #FoEE IS0
ISO 10328:2016, ISO 15032: 2000, ISO 22675 2016
5 Al ZEA7E dth ISO 103282016 Prosthetics -
Structural testing of lower-limb prostheses -
Requirements and test methodsol A dH#A] 2Jx]e] %
of g e AR AlHE A B3 IS0
15032: 2000 Prostheses - Structural testing of hip
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¥ 2. ISOTC 168 7|=21d3 A s =M EE

Table 2. international standards under development by ISO/TC168 Technical committee

Standard No. Title

g

ISO/DTS 4549

of ankle—foot orthoses

Orthotics — Method for testing the reliability SHA] WE G| o] wlolaR Z 2 AA AlF]A
of microprocessor—controlled ankle moment units | A] &

ISO/DIS 8548-3

amputation stumps

Prosthetics and orthotics — Limb deficiencies BAAD AJH 71E 8o
Part 3: Method of describing upper limb

ISO/DIS 8549-2

Prosthetics and orthotics — Vocabulary — Part
2. Terms relating to external limb prostheses

ISO/CD 10328

Prosthetics — Structural testing of lower-limb | 8t% gA ¢ +% A¥
prostheses — Requirements and test methods

limb

ISO/DIS 13404-1 | Prosthetics and orthotics — External orthoses oA} HE7] - FE BHExy] HE 59
and orthotic components — Uses, functions, 7ls &5
classification and description — Part 1: Lower

ISO/AWI 16955

Prosthetics — Quantification of physical
parameters of ankle foot devices and foot units |4 %3}

ISO/DIS 22523
— Requirements and test methods

External limb prostheses and external orthoses |38 9Jx]¢} Bx7] - QFAFSY AlgHH
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methods

Prosthetics — Testing of ankle—foot devices oz - wrEmAxel Wb o]x] o] Q@ FALE T}
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Figure 1. Gripping force measurement system
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Figure 2. Schematics of the durability test system
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Figure 3. Durability test system of a myoelectric hand
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