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Work-related Musculoskeletal Disorders (WRMSDs)

Organization

Of people across
the globe!"
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(1) World Health Organization- Data on Musculoskeletan Conditions - hitps://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
(2) The Impact of Musculoskeletal Disorders on Americans — Opportunities for Action http://www.boneandjointburden.org/docs/BMUSExecutiveSummary201é.pdf
(3) Estimated value from http://www.hse.gov.uk/statistics/causdis/msd.pdf
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https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
http://www.boneandjointburden.org/docs/BMUSExecutiveSummary2016.pdf

Case Study : Cost to Employers of WRMSDs in UK

MSDs

[[e](c|Nefe}iiq = DIRECT COST + INDIRECT COST + INTANGIBLE COST =

WORK REORGANIZATION

 Labor turnover;
« Abseenteism;

to Employers
in UK

MEDICAL&LEGAL EXPENCES

Sickness Payments

Costs of Employers’ Liability Compulsory Insurance (ELCI)

Legal&Administration

http://www.hse.gov.uk/statistics/adhoc-analysis/esau-costs-to-britain-supplementary.pdf2 pdf=esau-costs-to-britain-supplementary

* Considering 170,000 workers

£ 500 M

per year*

HUMAN COSTS

« Decreased quality of life (pain or disability)
* Adverse impacts on labor relations.
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Current Solutions-
Tackling MSDs means taking actions in the workplace

COST EEFFICIENCY SCALABILITY

Workplace Design

« Automation ‘ ‘ ‘
. Adjustable Workplace |

____________________________________________________________________________________________________________________________________________________

Organizational Design | ‘ . §
- Job/Task Rotation .

« Rest periods

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

AR Tools&Equipment Design ‘ ‘ ‘

?h * Exoskeleton for work

___________________________________________________________________________________________________________________________________________________

-:.I ﬁ‘ B
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Hypothesis driven product Design

Intense Muscular Effort is a severe
occupational risk factor for MSDs

ERGONOMICS ||| o] (o=
RISK FACTORS

HYPOTHESIS

Over time, exposure to Risk factors leads to

MUSCULAR ~
EFFORT‘ @

INDIVIDUAL
RISK FACTORS

RISK FACTORS
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MATE works just the way you do

- A4 -

FIT FOR WORKERS

HOW DOES IT WORK? LIKE YOU DO.

MATE is the only exoskeleton able to fully reproduce the physiological movement of your shoulder

. . . ASSISTANCE REGULATIONS &.}_ 2 AVAILABLE
. LEVELS MECHANISM # SIZES

CERTIFIERy . g marked (2006/42/EC)
BY T . |50 13482:2014
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Multi-Competence Collaborations

THE BIOROBOTICS Mission: improve people mobility

INSTITUTE Soft Robotfics
I . Founded in 1971 in Iceland
ant’Anna Neuro robotics

+ 3000 employee

sensor signal and information processing World leader in the field of industrial
Translational neural engineering automation

®e
Surgical robotics Artificial Hands )
. Lean Manufacturing ' . OSSU R
| U v O Humanufacturin approach world market technology

Experts on Wearable and ngineering and Industrialization Ietﬁder oi;on |m.,¢1$|ve’r
exclusive IP licensing orfhopaedic equipmen

[f6ssur

Bebe Vio

Ossur Ambassador
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Development Process-
From workers to workers: a bottom-up approach

°Worl<shop

Mirafiori Plant
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What is MATE?

MATE is is an upper-limb exoskeleton
totally passive (w/o motors).

MATE is designed to assist the user during
flexo-extension movements of the shoulder.

@ Garment interface

All parts in direct contact with the user’s body

€) Mechanical shoulder chain

Structure that facilitate the free movement of

the user, such as sliding and rotational joints

€© Torque generator box

Core mechanism that store and transform
potential mechanical energy of order to

create an adjustable assistive torque (7 levels)

Where to adjust MATE

Shoulder n%ular
regulatio

S eonul er
adjusg'nent

Sliding cuffs

As ies:rlae ce
adjustment

Shoulder strap
regulation
Adjystable
w&?s’r ge"r
Trunk height
regulation
system
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How does it work

Generation of an assistance proportional to the
torque generated by the upper-limb weight

during shoulder flexion/extension movements:

» Zero forque at elevation angle 0°
* Max torque at elevation angle 90°
« No discontinuities during elevation

« Possibility of tuning the amount of assistance

The device reproduces all the passive degrees of freedom at the shoulder

allowing the arm to perform its physiological movements such as:

« Abduction- adduction (sagittal plane)
» Flexion-extension (coronal plane)

« Rotational (transverse plane)
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How MATE will help your business

96% 27% '10% '30%

STATIC TIME PRECISION & FASTER MUSCOLAR EFFORT
ENDURANCE QUALITY PERFORMANCE REDUCTION

(1)«Passive Upper Limb Exoskeletons: an Experimental Campaign with Workersy, Stefania Spada (FCA), Lidia Ghibaudo (FCA), Chiara Carnazzo (FCA), Laura Gastaldi Maria Pia Cavatorta.
(2) Estimated KPI from (1)
(3) [EEE Robotics and Automation Magazine, 2019, Pacifico et al., under review
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FCA Studies”

Q@ FCA ErgoLab

FIAT CHRYSLER AUTOMOBILES

‘C{" Objecﬁves » Evaluate benefits in terms of performances (time of execution, precision, fatigue)

Meihodology « Task Execution with and without the usage of the exoskeleton

Task

Results

"56%

STATIC TIME
ENDURANCE

"10%

FASTER
PERFORMANCE

PRECISION &
QUALITY

(1) Passive Upper Limb Exoskeletons: an Experimental Campaign with Workers, Stefania Spada (FCA), Lidia Ghibaudo (FCA), Chiara Carnazzo (FCA), Laura Gastaldi Maria Pia Cavatorta.
(2) Estimated KPI from (1)
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CONGREGAZIONE DELLE SUORE
INFERMIERE DELL'ADDOLORATA
OSPEDALE VALDUCE

To test upper limb muscle activation in the targeted tasks
To test whether the device alters the shoulder kinematics

@ Objectives

Methodology

Task

«  Non-functional
movements

«  Functional
movements

Conclusion

Clinical Studies”

EMG recording by means of BTS FREEMG 1000, 1000 Hz
Motion tracking by means of BTS (SMART DX 7000) at 250 Hz, 8 cameras

Main Results

60

o g Vet
[=l=lelelelelelelelelele]
T T T el T k1 T

iIEMG Variation [%)]
Shbhdos sppwbsor

"30%

MUSCOLAR FATIGUE
REDUCTION

« The device reduces the physical workload of agonist and antagonist muscles involved in
shoulder flexion-extension and abdo-adduction

The shoulder joint kinematics is not significantly altered by the exoskeleton

« The pHMI is stable and well-coupled with the body segments during the execution of the tasks

(1) IEEE Robotics and Automation Magazine, 2019, Pacifico et al., under review
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Collaboration with Fondazione Ergo

Action Forces
ergo Manual Materials Handling

* UPPER LIMBS

1B el & — b i S
II [ AiIn [

«  MACHINERY \WHITEGOODS  MINING EQUIPMENT TEXTILE
APPLIANCE TRAINS AUTOMOTIVE  AEREOSPACE&DEFENCE

EAWS It is a Ergonomic Assessment Work-Sheet with full coverage of all RISK AREAS
* Body Postures

New EAWS Release,
including Exo section for
Upper Limbs

@ uvo | @

Ziihilas Jan 2020

https://www.fondazionergo.it/
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https://www.fondazionergo.it/

Features and Benefits at a glance

BENEFITS

Reduced Muscular  Higher performances, by  Improved job quality Working Posture
Effort increasing precision and work excellence Improved

FEATURES

| o - - - .

D

100% comfortable, by 7 levels of assistance:  Designed in collaboration  Fast donning and Reproducing all possible
reproducing your natural adjustable by yourself! with factory workers doffing levels of freedom
shoulder movement
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Get in touch with our MATE Specialist team

Cayla
Zielinski

N

Sulanio
Soares

O EMEA MATE Specidalist

O NORTH AMERICA MATE Specialist )

© LATAM MATE Specialist
APAC MATE Specialist

= \ Oezkan
) ¥4

Yildiz
Joshua .
Poolton

£\

Maria Elena IBR  Ferruccio

Ortolani 4 ,‘ Marconcini

Marta
Barbero

-CONTACT Us-

marta.barbero@comau.com
mariaelena.ortolani@comau.com
ferrucciogiovannialdo.marconcini@comau.com
cayla.zielinski@comau.com
oezkan.yildiz@comau.com
burcu.kueruekcue@comau.com
sulanio.soares@comau.com
joshua.poolton@external.comau.com
[lao.xiao@comau.com.cn
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Awards & Recognition

| "

. = ’ j

INDUSTRY

‘ r of
Burcu Kueruekcue, MATE Specialist, Germany
Christoph Anding, Couniry Sales Manager Germany

MATE won «Best of Indusiry Award 2019»
from Magazine «MaschinenMarkiy.

MaschinenMarkt
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Via Rivalta, 30 - 10095 Grugliasco — Turin, ITALY - www.comau.com



