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THE LINK




* Involves risks of infections and bleedings

* Removal or repair requires another surgery
*Does not scale

- Malnly mterestmg for 24/7 assistive BCIs

Fernandez et al. 2014, Front Neuroeng; Bublitz, Gilbert & Soekadar 2023, Nature Medicine
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Colucci et al. 2025, Stroke



Summary |

* Implantable BCls are relevant for 24/7 assistive systems
in groups that cannot achieve comparable assistance
otherwise

* Repeated use of brain/neural exoskeletons can lead to
neuroplasticity triggering neurological recovery

*There's no reason to doubt that such plasticity extends
beyond the motor domain; it likely also applies to other
brain functions, such as cognitive control and emotion
regulation



»(...) the emotions and the darkness
were overwhelming”

“At first, within a few weeks, the suicidal
thoughts just disappeared. Then it was just
a gradual process. It was like my lens on the
world changed”

Scangos et al. 2021, Nature Medicine



Temporal Interference Magnetic Stimulation (TIMS)

SPARK

BIH

no implantation
mme-precise modulation
of the deep brain
flexible targeting

no sensory confound

(muscle/nerve stimulation or
clicking)

Nasr et al. 2023, Brain Stim Conf.



EEG: very limited spatial precision, 5 - 25 Hz
MEG: best noninvasive imaging tool, 0 - 250 Hz
but: helium-cooled, static
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Soekadar et al. 2015, Cereb Cortex Zerfowski et al. 2022, BioMag
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Closed-loop tACS to enhance working memory function
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Haslacher et al. 2024, Brain Stimulation



Neuroethics und Neurori
Science..
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New Era of Human-Machine Interaction

before: Human decides, machine/tool follows

now: Machine/Al decides autonomously, or
Human decides, machine finds best solution
(collaborative interaction)

future: scenario 1: fusion of brain/mind and machine
(transhumanism, tech extends and sets the limits)

scenario 2: humanistic augmentation
— Technology augments human capabilities, but
remains a tool at service to the human user



European NeuroTech Innovation Ecosystems

Open Innovation Hub: Academic-Industrial Partnership
& Clinician Innovators

«" Regulation: NeuroTech Sherpas & Simplification
& Financial Support: VC-Funds >15 Mio. €

Harmonization: Simplification of reimbursement across
health care systems

€ Entrepreneurship: Education & Support



Summary

Neurotechnology improves quality of life in various
conditions (stroke, SCI, ALS etc.)

For 24/7 assistive and bidirectional BCl technologies, a
Mental Impact Assessment (MIA) is essential

The combination of BCl with neuromodulation and Al
extends applicability towards mental health

NeuroTech innovation ecosystems for human-centred
technological sovereignty
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