














CYBERHAND Project: Development of a CYBERnetic HAND prosthesis

















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 
quadriplegia using signals recorded 
from motor cortexmotor cortex and the 
BrainGate System to control a 
computer, environmental controls 
and a robotic limb. 
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Neurobotics - The fusion of Neuroscience and Robotics, FP6-IST-001917 
(www.neurobotics.info). A project funded by the Future and Emerging 
Technologies arm of the IST programmeFuture and Emerging 

Technologies

Information Society 
Technologies

NEUROBOTICS ethical 
events

NEUROBOTICS proposal

(ethical aspects covered 
in section B.9)

NEUROBOTICS 
proposal submission 
(April 24, 2003)

Request of an ethical 
review by the Unit C3, 
Ethics and Science of EU 
(August 6, 2003) 

Ethical review 
(Leuven, September 9, 
2003) 

Comments from the 
Ethical Panel

Ethical Issues Raised
� Respect for human dignity
� Respect for dignity of other animals in particular 

primates
� Potential misuse of the technology e.g. warfare 

Recommendations by the Ethical Panel

Modification of the Modification of the 

NEUROBOTICS Annex INEUROBOTICS Annex I

� Identification of countries where research will be carried out
� identification of any important national regulations relating to the research and confirmation that the 

national regulations in those countries will be observed
� confirmation that the Commission will be informed of local or national ethics approval being obtained 

before relevant research is carried out. 
� identification of relevant EU and International legislation and confirmation that this will be observed. 
� identification of research on humans or their tissues for which informed consent will be required 

together with details of the information that will be provided to those taking part and any provision 
made for their support and welfare. 

� indication of how data storage and handling processes will ensure patient data protection and 
confidentiality

� justification for use of animals especially where this relates to non-human primates and transgenic 
animals - this should include justification of numbers and species and indicate clearly how the 
principles of reduction, refinement and replacement have been employed. 

� further information on any ethics component in the proposal, including details of those involved and 
clarification of the role, remit and integration of that element.













  

• 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

CyberHand



  

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

� 2 patients, to start in JUNE 2007

� UCBM multi-disciplinary equipe including neurologists, orthopaedic 
surgery, hand microsurgery, neurorehabilitation, radiology, brain imaging, 
neuropsychology, bioengineering:

o Prof. Paolo Maria Rossini, Prof. Vincenzo Denaro, Prof.ssa Silvia 
Sterzi, Prof. Bruno Beomonte Zobel, Dr. Luca Denaro, Dr. Mario 
Tombini, Dr. Franca Tecchio, Dr. Paola Chiovenda, Dr. Giuseppe 
Curcio

o Eugenio Guglielmelli, Loredana Zollo, Giovanni Di Pino

CyberHand



  

• 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)

CyberHand Phase 1 Trials



  

• In order to preliminarly assess the cortical response during 
imagination of movements of the missing limb and the level 
of cortical representation of the distal upper limb areas close 
to the amputation, both recruited subjects will undergo:

• high resolution electroencephalogram = hrEEG 

• 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

CyberHand Phase 1 Trials



  

• 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 

CyberHand Phase 1 Trials



  

CyberHand Phase 1 Trials

• 3-step incremental approach for clinical trials:

� Initial verification and basic training of the patient 
for characterization of the interfaces:

o efferent signals classification

o afferent channels stimulation with 
programmable signals for evoking tactile 
sensations

o 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 of the level 
of cortical representation of the distal upper limb areas close 
to the amputation:

• high resolution electroencephalogram = hrEEG 

• magnetoencephalography = MEG

• fuctional Magnetic Resonance Imaging = fMRI 

• Transcranial Magnetic Stimulation = TMS

• Comparative analysis with the preliminary assessment 
results

BEYOND PROSTHESES

CyberHand Phase 1 Trials





 


