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International Symposium of Medical Devices
Current Issues on Medical Robots & Clinical Evaluations

The main auditorium of Yeungnam University Hosipital, Daegu, Korea

September 30, 2011.

Co-sponsored by

Clinical Trial Center for Medical Devices of
~ Yeungnam university Hospital
Dongguk Medical Device Innovation Center
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Program

— e

querator : JoonHa Lee [YU-MDCTC /yi’ce;diréc“torl

09:30 ~ 10:00 - Registration and welcome coffee

S o Sang Ho Ahn/ Clinical Trial Center for Medical Devices(MDCTC) of
Yeungnam University Hospital / Director

 Ha Jung Ok / Vice President for Medical Affairs of Yeungnam
University and Director of Yeungnam University Medical Center
Sang Gil Lee / Director General of High-tech Medical Cluster
Promotion Bureau

10:00 ~ 10:10 - Openingaddress

10:10 ~ 10:15 - Welcome address

10:15 ~ 10:20 - Congratulatory address

- Therole of YU-MDCTC insupporting clinical

trials for medical devices Sang Ho Ahn/MDCTC of Yeungnam University Hospital / Director

10:20 ~ 10:40

Sung Min Kim / Dongguk Univ. Medical Device Innovation

10:40 ~ 11:00 - Strategies of Medical Device Innovation on DMIC Center / Director

rehabilitation robotics and
clinical oitcome meastires.

o Outcomne measure of cognitive function and Allen W. Heinemann
11:00 ~ 11:50  performance in individuals with stroke, spinal  (Center for Rehabilitation Outcomes Research of RIC / Director]
cord injury and traumatic brain injury
» Hopes and issues of robotic devices in Toru Ogata
11:50 ~ 12:40  rehabilitation for motor functions [National Rehabilitation Center in Japan / Director of
' . Department of Rehabilitation for the Movement Functions)
12:40 ~ 13:30_Lunch Break

_ SungMin Kim / Dongguk Univ. Medical Device Innovation

13:30 ~ 14:00  ~ Robotic Surgery, Present and Future Young Woo Kim / National Cancer Center(Center for Gastric
_Cancer)/ Head
14:00 ~ 14:30 - Research and Development of Rehabilitation Jei Cheong Ryu / Korea Orthopedics & Rehabilitation

medical devices in KOREC Engineering Center(KOREC)/ Research Director

14:30 ~ 14:50 Coffee Break o

14:50 ~ 15:20  « Promotional Strategies & perspectives of Woo Jin Hyung / Yonsei Univ. College of Medicine / Associate
Korean Medical Robot ' Professor

15:20 ~ 15:50 - Currentand Future Issues on Elderly-Friendly ~ Bufn Sun Kwon/
Rehabilitation Medical Device Dongguk Univ. Medical Center / Professor

15:50 ~ 16:00  « Group Photo & Closing Remark Sung Min Kim / Dongguk Univ. Medical Device Innovation Center

/ Director
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Daegu, Korea National Rehabilitation Center
for Persons with Disabilities

Research Institute Hospital

Hopes and issues of robotic devices in
rehabilitation for motor functions

Applied and basic research of

rehabilitation medicine h &
‘*‘ ~‘

Toru Ogata Department of Rehabilitation for
Department of Rehabilitation for Movement Functions ] Movement Fuons

Research Institute, National Rehabilitation Center

Robot technology in rehabilitation field Care robot Motorized wheel chair  Driven Robotic Gait

P “assistive device for training
assist for caretaker” mobility” “fraining device for

. . I tion”
As assistive devices for people work in welfare field ccometion

Prevent work-related disorders
. As assistive devices for persons with disabilities
Replace the lost functions

As fraining devices

Facilitate the recovery of damaged functions

Japan LogitecMachine Independence Technology

One of the most successful device in medical field Social systems in Japan

assisti . .
Respirtor As assistive devices for people in welfare
)

Prevent work-related disorders

As assistive devices

Replace the lost functions Geriatric Elder care insuranc,

Persons with disabilities Welfare
Supporting system|
As training devices
For those who lost respiratory functions, such as ALS patients Facilitate the recovery of damaged functions medical treatment
The machine replace the respiratory function. : "Volume control mode”

For those who are in recovery phase after respiratory failure due to pneumonia

The machine trains respiratory function : “Pressure support mode”




Possibility and requirement for robotic devices

Commercial Supported by
s ;fepr?guct Risk for government
Geriatric The company
Persons with
Disabilities

medical treatment

What is risk for the company to make robotic device in welfare field

1. The product does not make good sales.
The outcomes of the device is not satisfactory for users.
Too expensive.

2. The accidents related to the device.

The reputation of the company would be damaged.

The compensatory payment.

Issues in how to make “profitable devices”

The outcomes of the device is not satisfactory for users.

Because....
Many high-tech machines missed the chance to be commercialized because of
the mismatch of needs and technology.

wakamaru; Mitsubishi Heavy Industry
Home-use robot which can do things we expect for future.

Successful robot (not in welfare field)

Cleaning machine for buildings

T

RFS1: Fuji Heavy industry, $200,000

g 10 individuals and give infc ion via network.
Keeping eyes on elderiy persons. Specific marketing strategy.
House keaping. The company surveyed the conditions of buildings,
On sale from 2005 at $20,000. which can get benefit from RFS1.
.........but not prevailed in personal houses. M

Safety issues in robotic devices

Product Liability Law :

To establish the standard for safety to be achieved (now on going)

To restrict the occasion of usage. Under supervision by experts.

To make the products presciibed by hospital or authorities.

The company is responsible for their products.

What about assistive device for locomotion

devices
; i

10




Weight bearing support

-
Rhythm assist HONDA

Humanoid robot: ASIMO

Hybrid Assistive Limb (HAL)

Robot suit developed by Dr. Sankai, Tsukuba Univ..
Dr. Sankai founded Cyberdyne to produce HAL for commercial,

Basic function

Present situation of HAL

Robot suit HAL for Well-being

One Leg type or Two Leg type

Three sizes, 12 kg

Introduced into institute, not to individuals, for rent.
Cost 2,000 US$ per month

More than 200 HAL are now used in Japan

Types of institute : R

Hospital : about 50 (including several university hospital)
Nursing home : about 10

Hospital pay the cost

Commercial Supported by
product government
Geriatric
Safety
Persons with HAL
Disabilities

\ Disease specific

ical
medical treatment Effectiveness

What is required for HAL to be medical device ?

HAL in medical treatment

Targeted disease : stroke, spinal cord injury,
degenerative disease of muscle and nerves

Positive opinion: HAL inspires the motivation for ambulation
HAL reminds how to walk.

Negative opinion: For patients in recovery phase, assist is not always beneficial
It could deprive the chance of spontaneous motor recovery.
No evidence for the effect on neurological functions.

Possible clinical trial to prove effectiveness of HAL

1) Subjects would be (stroke) patients in chronic phase, who have finished standard
rehabilitation.

2) Selected patients who are in recovery phase. The choice would be based on the
knowiedge from the previous step.

3) Retrospective study

4) Randomized clinical trail for patients in recovery phase

The functional results do not have to be better than standard rehabilitation,
if HAL provide some other benefit.

Such as

Reduce hospitalization period
Save man-power

Reduce total cost




Contribution of medical staff
Not only medical doctor, but also physiotherapist and coordinatog

Need theoretical reasoning to use the device

I Engineer who make the device |————{ Company who sell it ‘

Theory of Gait training

Basic components
of locomotion

Voluntary movement]

f Reflex | I Coordinaﬁoﬂ

Physiological parts

Gait in incomplete spinal cord
injury patients

From home page of Hocoma

Body Weight Supported Treadmill (BWST) Training

Body Weight Supported Treadmill (BWST) Training

From e page of ocoma

Background of BWSTT
“Central Pattern Genrator”

Spinal cord

12



Approach to facilitate CPG activation

Driven Gait Orthosis (DGO)

“Lokomat”

Lokomat (Hocoma AG, Switzerland)

Advantages of the Lokomiat System compared with manually assisted freadmill training

- Longer traiting sessions; fof move repid progress
- Physiotogical gait patterns thet can be montored

-+ Physical strain on therapisis is refleved

= Effective for patients whio have suifered s1mke traumatic bram Wy and

paralysis due to spinal-cord injury

Kinematic patterns and lsvels of assistance are adiustable mswdmg justas

much agsistance as reeded

Lokomat in our institute

After 3 month trainng

Clinical report about Lokomat

Wirz et al., Arch Phys Med Rehabil, 2005

Effectiveness of Automated Locomotor Training in Patients
With Chronic Incomplete Spinal Cord Injury:

A Multicenter Trial

Markns Wire,
Volker Dicts, MD, T. Geaorge Hornby, PT. PhD

ABSTRACT. Wirr M. Zemon DH. Rupp R. Seheel A
Calombo G5, Diets V. Hesmby TG. Effectivencss of astomated
Tocomotes irsiveng i paticats with chromic icomplete spimal
cond mjery; & melticenter trial Arch Phys Med Rehabil 2005
86,672.86,

Objective: To deteamine whether avtomated loeomotor
usining with & driven-gait orthesis (RGO) can inceeare fun-
tinal mobitity ip people with chronic, awtor incrmplete gpinal
cord ingury «Sch

en: Repeated avsexsment of the same patiests of single
e experimicial At dmrn
22 Reseausch onits of rehsbifiation hospitals in Chicagn:

Hc-klk«xw Geensty: Aadkx« a0d Zosich, Swateordand.

W Tweoty s it with ut-m.c 22y posin-
ot incomphete by the American Spinal
1nj ,\wmmt’\ﬁlm Swmu Scafe with ASIA grades
€ (n=) and D th=11) injury. Most paticns {m= 16) were
ambalatory before kocomotor training.

h-knmlw Lovometor usining ws provided m; oo

o o irsising sesions
10 45 minues of weal walking e, wih gai spoed beteen
Wy e

e e e

T, David H. Zemoa, MSPT, Fncn‘mer Rupp. PiD, Anke Scheel. PT, Gery Colosbo, PRD.

fation besween improvesicats in vmﬂmxg speed o charges in
souscte stesagzh ar spatic moks bebavi

Concasions: Intemive focometar umnm; o trewdmitl
with the ssntance of a DGO resuits in improved svergroend

walkiog.

Koy Words: Lovomotion; Paralysiv: Physical therapy, Re-
fsbiliation.

© 2005 by American Congress of Rehobiisation Medicine
and the Americun Acodem of Physicel Modicire asd
Rehabilitaton

‘ORE THAN 8000 PEOPLE suffer a woematic spinal
cord iajury (9C1) cach year in the United States.' * Re-
cent satistis indicate that more than 0% of people with SCI
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Back to HAL

Basic components|
of locomotion

Physiological parts

Voluntary movement |

l Reflex ] [ Coordination ]

HAL not for locomotion but for muscle function alone

Clinical trial of robot suit HAL technol
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Summarize about Locomotion assistive devices

The device have to fulfill the general requirement for
devices in welfare

Safety

Cost

To prevail the device in medial market

It should be recognized as “therapeutic device” with price to
use it in hospital.

The therapeutic target (neural component) should be clarified
for clinician to persuade them to use the device

On going project : training experiments using Lokomat

Kinematic & physiological examination
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follow up period
Lokomat training period
30 min / session |
3 sessions / wk )

3 months

Gathering data pre- and post- training
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Aiming to find which component of locomotion is fo be -
trained by Lokomat

Atfter Lokomat... for future vision
Identify good application of this approach

Use combination of some devices which are not so expensive

: + simple device
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Summary 1 Summary 2

As for locomotion

General concemn about development of robotic devices in
rehabilitation field

Either high-tech oriented or user oriented

Devices are used to complete the purpose.
Flexible usability will be important.

Take home message

Thank you for your support

Robotic devices may not only replace the function of human,

But also change the endogenous functions.
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In the attempt to use devices in medical treatment, such
effects have to be considered in disease specific (not
disability specific) context.
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Molecular and Electrophysiological
Approaches for Functional Recovery
in Patients with Injured Spinal Cord

Toru Ogata, Noritaka Kawashima, Kimitaka Nakazawa, and Masami Akai

Abstract Because patients with an injured spinal cord face severe functional
deficits, novel therapeutic approaches are required to treat this traumatic disorder.
Recent advances in molecular biology and electrophysiology have rendered
approaches based on these two subjects important in this field. A molecular approach
involving tissue engineering is beneficial for preserving or restoring the neural
circuit, i.e., the so-called “hardware” of the spinal cord. On the other hand, the
electrophysiological approach has advantages such as modulation and analysis of
use-dependent plastic changes in neural functioning of human subjects, which
corresponds to the “software” of the spinal cord. Because varied biological pro-
cesses are triggered after spinal cord injury, we should use either approach, or both,
depending on the clinical problem that needs to be solved.

Hardware and Software of Spinal Cord Injury

In Japan, about 4,000 new cases of spinal cord injury (SCI) have been reported.
Because of advances in medical treatment for the acute and chronic phase of this
traumatic disorder, the mortality rate among patients with SCI has declined. However,
there are increasing numbers of patients with SCI who face severe sensory and motor
functional deficits for the rest of their lives. Therefore, the development of novel
therapeutic approaches for functional recovery of patients with SCI is essential for
not only the patients and their families but also for socio-economic reasons.
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