








What Is a Collaborative Coommunity?
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Please visit CDRH website (https://www.fda.gov/about-fda/cdrh-strateqic-
priorities-and-updates/collaborative-communities-addressing-health-care-
challenges-together) for a Collaborative Communities ToolKkit.
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CONTACT INFORMATION

* David McMullen, MD David.McMullen@fda.hhs.gov

* Director, Office of Neurological and Physical Medicine Devices, Office of
Product Evaluation and Quality

* Heather Dean, PhD Heather.Dean@fda.hhs.gov

* Assistant Director, Physical Medicine — Acute Injury Devices Team, Division
Neuromodulation and Physical Medicine Devices

e Julia Slocomb, PhDJulia.Slocomb@fda.hhs.gov
* Lead Reviewer, Physical Medicine — Acute Injury Devices Team, Division of
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A Patients are at the Heart of What We Do

CDRH Vision
Patients in the U.S. have access to high-quality, safe, and effective
medical devices of public health importance first in the world
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WHAT STARTS HERE CHANGES THE WORLD

Brain-Computer Interfaces:
A Collaborative, International Enterprise

José del R. Millan
Dept of Electrical and Computer Engineering
Dept of Neurology

University of Texas at Austin
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* Multidisciplinary
* P| of several projects: 15t BCl, largest BCl (13 partners)
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Joint Research Centre of
the EU, Italy

E%Q@FéYﬁ@ﬂ@jX@@[%cluding industry partners

TiD
~

User
Intentions

+ Environment

EEG
Manual |
| Control Sigr
Ser
Biosigr alsl—'

User Driven
Input Signals

e
- Weighted
1 1 Classes

Applications

Shared

-

~

.| Featy L] Cla :
cessing[ ™| Extr n[™ fication H
X Feat ; Classi- ;
+ | Extr n[ ™ fication > . T
v ' : [Fusion] : ¢
L] Classi- :
n[™ ficati ™
' e
' ‘e
1y L
' e
' e
d ' ' ' o
3 '
. . . '
TiA TiB TiCl:

-

Swiss Federal Institute of
Technology, Lausanne
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'BClI

SOCIETY

International BCl Society
> 500 members

> 40 countries

Board member since inception in 2015, current Past-President

8t |nt. BCl Meeting, June 7-9, 2021 (virtual):
395 delegates, 271 labs, 41 countries



Cybathlon: Mutual Learning

@ ~ * first competition for disabled individuals in
e g ) <l g control of bionic assistive technologies

* 2 tetraplegic pilots
* 7/3 months of training
* Gold medal, race time record

e 1

TIME: 19.8s

(Perdikis et al., IEEE Spectrum 2017; PLoS Biol 2018)



Brain-Controlled Wheelchair: Clinical Evaluation

Patient P1

*Age: 25

*Pathology: Complete tetraplegia sub C3
*Assisted ventilation

Universitatsklinikum
Bergmannsheail
Bochum, Germany

(Tonin et al., iIScience 2022)



Motor Rehabilitation: Stroke

* BCl + Neuromuscular electrical stimulation (NMES)

Promoting brain plasticity by closing the loop between motor
intention and proprioceptive feedback

BCI
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(Biasiucci et al., Nature Comm 2018)



BCI: Participants
> 1,300 subjects

> 200 subjects with severe motor disabilities

increase this figure
expand to cognitive disabilities

open collaborations foster innovation

BCl field & Society: young, dynamic, friendly!

accelerate translation

strong, multidisciplinary ecosystem
academia, industry, healthcare
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