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* Available technology
* Fast growing
* Home use (ambulatory use, 10T)

Technological drivers

14 « Unused recovery potential
» Evidence-based med. knowledge
» Translation medicine

New technologies for enhanced and effective therapy and assessing recovery progress.
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Clinicians design assessments and treatment programs ﬁﬁ;}u

using the technologies to improve patient’s rehabilitation. o [N
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IISART is dedicated to advance and promote modern healthcare technology
in rehabilitation for the benefit of the patient and society at large.

{ Q’S Neuroplasticity
/'~ .4 Motor Learning
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Fyziologie, lekarska biofyzika, fyzikalni lekarstvi, rehabilitace
a lékarskeé pristroje v Cechach, na Moravé a Slovensku:

Prof. Jan Srinci Prof. Jan Ev. Purkyné Pprof. PhDr. Viktor Teissler Prof. MUDr. et RNDr.
(1697 — 1773), (1787- 1869) (1883 — 1962). Ferdinand Heréik (1905-1966)
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Prof. Guth MUDr. Podébradsky MUDr. Vacek Prof. Rosina Prof. Kolar Prof. Navratil



Cévni mozkové ptihody (CMP) predstavuji spole¢né s infarktem myokardu (pomér zhruba
1:1) nejcastéjsi kardiovaskularni pti¢iny umrti a vyrazné se podileji na nemocnosti a invali-
dizaci populace.

Co prednostné resit ?

Ptitom prevalence (pocet existujicich ptipadi na urCity pocet obyvatel) CMP ve vétSiné
vyspélych zemi svéta az do konce minulého stoleti stoupala a poté se jiz vyraznéji neménila,
typicky &ini 20 osob na 1 000 obyvatel, pro Ceskou republiku se zhruba 10ti milionovou
populaci je to 190 000 az 200 000 pacientt.

Incidence CMP piedstavuje 2 — 5 piipady na 1 000 obyvatel roéné, v Ceské republice je
incidence kolem 40 000 piipadii ro¢n¢, viz nasledujici graf, a vyrazné€ se neméni:
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Incidence CMP v CR v letech 1986 - 2007
Prevzato z casopisu Remedia on-line, 2/2009, MUDr. Jan Bruthans, CSc., FESC



Srovnani specifické hospitalizovanosti na Cévni nemoci mozku
(160-169) podle vékovych skupin za roky 2003 a 2010

7000

6000 4

5000 H

4000 4

3000 4

Pfipadd na 100 000 muZd, Zen

2000 -~ === === mmmmmmmmmm oo -4 I - -

1000 -~ mmmmm oo SRR ——

043 30-59 60-69 70-79 B0+ celkem

vEkoveé kategorie

02003 zeny B 2010 Zeny O2003 musi B 2010 musi

UZIS CR, Aktualni informace &. 3/2012
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Letalita CMP v CR v letech 1989 - 2007
Prevzato z ¢asopisu Remedia on-line, 2/2009, MUDr. Jan Bruthans, CSc., FESC

Tento eticky pozitivné vnimany efekt v§ak produkuje vysoky pocet pacienti, ktefi nesou
nasledky CMP v podobé rizné rozsahlé a intenzivni ztratové poruchy hybnosti koncetin.



Neurofyziologicky zaklad restituce pohybovych funkci:

Short-term long-term

@

Externalizace AMPA receptoru, LTP, zvySeni senzitivity a riist nové synapse Internalizace AMPA receptoru a LTD

Na principu LTP a LTD jsou pravdépodobné zalozeny veskeré typy motorického uceni
a na tomto principu jsou zalozeny procesy spontanni i indukované restituce
motorickych funkci.

AMPA receptory (alfa-amino-3-hydroxy-5-methyl-4-isoxalon),
tyto receptory tvofi podstatu vétSiny rychlych excitacnich synapsi v mozku.

NMDA receptory — (N-metyl-D-asparat),
tyto receptory se vyznamné podili napf. na procesech paméti a ucent,
vyskytuji se nicméné na témér vSech nervovych bunkach v mozku a mise.



New Technologies in Rehabilitation

shoulder massage (relief)

practice of daily tasks

~2000 years old present
Technologies Part 3
Part 2 N\
_\ 2014
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Robotic Rehabilitation — bipedal locomotion

e

1971 e
. Hardiman
Robotics First robotic exoskeleton carly dh\?eﬁogr;}taotrthosis
Rehabilitation ~1995

Manual treadmill
training




Lower Limbs Therapeutic Robots

- u o S . L
~1999 ~1999 ~2002 ~2008 ~2008

Lokomat Gait Trainer GT-1 Reo/AutoAmbulator Lopes Haptic Walker

(Hocoma) (Reha Stim) (Health South, Motorika)  (van Asseldonk et al.) (Hussein et al.)

S i R |
2009 ~2009 ~2010 ~2010
PowerKnee ALEX Anklebot G-EO-System
Tibion PK 100 (University of Delaware) (Khanna) (Health South, Motorika)

(Horst)
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LOKOMAT (Hocoma AG, Volketswill, Svycarsko)



OVERVIEW OF THE FIRST PROTOTYPE OF LOPES WITH 8 ACTUATED DEGREES
OF FREEDOM BY MEANS OF SERIES ELASTIC ACTUATION.

Schematic overview of Schematic overview of View from above, showing the

degrees of freedom bowden cable driven actuated pelvic Degrees of

series elastic actuator Freedom

Subject's leq strapped to Realisation of Series LOPES undressed
LOPES exoskeleton elastic actuator atthe knee

Prof. dr. ir. Herman van der Kooij ,
Department of Biomechanical Engineering - University of Twente



Zafizeni firmy ReWalk Robotics (dfive Argo Medical Technologies).

Vedle ministerského predsedy lzraele Benjamina Netanjahu na obrazku veteran Radi Kaiuf,
ktery je po vale€ném Grazu postizen totalni paraplegii dolnich koncetin,

avsak ktery s timto technickym zafizenim Gspésné absolvoval cely Maraton.

Exoskelet pro ndhradu a reedukaci
bipedalniho pohybu EKSO GT firmy EKSO BIONICS (USA)

| 1 ~

Lékarsky exoskeleton dolnich koncetin ,,Robot Suit Hal*
japonske egoticke firmy Cyberdyne's CEO Yoshiyuki Sankci




End effector sxstem
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Robotic Rehabilitation

_ 1991
RObOtICS 1.954 1975 Programmable . First thMeIr;rp-eI\:Itir:rjr: robot
Unimate Universal 1979 Selective
First robotic arm Manipulation Arm Compliant
(PUMA) Articulated Robot Arm
(SCARA)
- 1920
Rehabilitation Movement therapy

Occupational arm training
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PFistroj ARMEO svycarske spole¢nosti HOCOMA
pro roboticky asistovanou rehabilitaci pohybu horni koncetiny
s motivacni zpétnou vazbou

PFistroj Diego Robotic Arm Rehbilitation
od rakouské firmy Tyromotion

PFistroj Drogo americké firmy Motorika Medical
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... jak dale postupovat ?

»,Fide, sed cui fidas, vide*
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