ip on Roboethics
April 2007

Biorobotics:
Discussion of Case Studies

Paolo Dario, Cecilia Laschi,
Pericle Salvini

481\ Scuola Superiore
7% )Sant’ Anna

di Studi Universitari e di Perfezionamento

Polo
Sant’Anna
Valdera






















N

























Cyberkinetics Neurotechnology
Systems, Inc. presented some
preliminary findings of the
BrainGate(TM) Neural Interface
System pilot clinical study in
humans at the annual meeting of the
Society for Neuroscience in San
Diego, California.

The presentation included a
discussion of the scientific,
mathematical and practical
observations that lead to the first
demonstration of a person with
guadriplegia using signals recorded
from motor cortex and the
BrainGate System to control a
computer, environmental controls
and a robotic limb.
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* Clinical trials will be performed in two
steps:

Phase 1: Acute implant of new
generation (8-contact) tf-LIFE
Interfaces

Phase 2: Chronic implant of the full
CyberHand/Beyond Prostheses
platform



* Phase 1: Acute implant of new generation (8-contact)-LIFE interfaces:

2 patients, to start IBUNE 2007

UCBM multi-disciplinary equipe including neurologiststhopaedic
surgery, hand microsurgery, neurorehabilitation,atadyy, brain imaging,
neuropsychology, bioengineering:

0 Prof. Paolo Maria Rossini, Prof. Vincenzo Denaro, Prof.sdadbi
Sterzi, Prof. Bruno Beomonte Zobel, Dr. Luca Denaro, Dariivl
Tombini, Dr. Franca Tecchio, Dr. Paola Chiovenda, Diuseppe
Curcio

0 Eugenio Guglielmelli, Loredana Zollo, Giovanni Dine



 Patient selection criteria:

Up to 2 chronic subjects (>2 years from the
amputation); volunteers

Both subjects clearly unsatisfied from the
previous clinical application of cosmetic
and/or myoelectric hand prostheses

Strong motivation

No other significant cognitive or physical
problems (WAIS-R, MMPI-2)



* In order to preliminarly assess the cortical responsaglur
Imagination of movements of the missing limb and dwel
of cortical representation of the distal upper liméas close
to the amputation, both recruited subjects will ugder

* high resolution electroencephalogram = hrEgG
* magnetoencephalography = MEG

* fuctional Magnetic Resonance Imaging = fMRI
* Transcranial Magnetic Stimulation = TMS

* In monolateral amputees comparative analysis with the
controlateral limb will be also carried out



Two tf-LIFE electrodes will be implanted in
the distal part of the median and ulnar nerve
(30 — 80 mm from the amputation)

Local anesthesia
Transcutaneous connector

Typical duration of the implant before
surgical removal of the electrodes: 2 months



3-step incremental approach for clinical trials

Initial verification and basic training of the patte
for characterization of the interfaces:

0 efferent signals classification

0 afferent channels stimulation with
programmable signals for evoking tactile
sensations

0 afferent channels stimulation with artificial
tactile sensors

Trials for controlling a virtual hand set-up

Trials for controlling a real prosthetic hand desktop
set-up (not implanted)



* New assessment of the cortical response during control of
movements of the desktop prosthetic set-up and ottles |
of cortical representation of the distal upper limgas close

to the amputation:
* high resolution electroencephalogram = hrEgG
* magnetoencephalography = MEG
* fuctional Magnetic Resonance Imaging = fMRI
* Transcranial Magnetic Stimulation = TMS

* Comparative analysis with the preliminary assessment
results









