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=prEL The Growing Burden of Neurological Disease RO

Neurological disorders are the world's #1 cause of overall disease burden — ahead of cardiovascular disease
3.4 billion people affected (43% of the global population) - 443 million DALYs lost in 2021 (GBD 2021 / Lancet Neurology 2024)

Stroke Traumatic Brain Injury Parkinson's Disease Alzheimer's & Other
Dementias
people living with stroke world wide new TBl cases every year worldwide people living with PD worldwide (2021) people living with dementia worldwide
= 11.9Mnew cases/yr - 1in4 = | eading cause of death & disability = Fastest-growing neurological disorder = ~10M new cases/yr - 78M by
lifetime risk - #3 cause of death & in people under age 40 - 25.2M projected by 2050 2030 - 139M by 2050
disability = Cost: >US$40B/yr direct (US) - = Cost: US$82B/yr (US, 2024) - 71% = Cost: US$1.3T/yr - >US$2.8T/yr
= Cost: >USS$S700B/yr > >USS1T/yr ~USS$760B lifetime/cohort indirect/caregiving by 2030 (~50% informal care)

by 2030

Allbrain disorders: ~€800B/yr in Europe (EBC) - Dementia alone: ~CHF

@ Global burden: >USS$2 trillion/yr today
11.8B/yr, ~128,000 people in Switzerland (Alzheimer Schweiz, 2020)

@ European & Swiss context
Stroke + dementia alone — set to exceed USS$3.8 trillion/yr by 2030

Sources: WHO Stroke & Dementia Fact Sheets (2024); GBD 2021 / The Lancet Neurology (2024); World Stroke Organization Global Stroke Fact Sheet 2025; Dewan et al., J Neurosurg 2018 (TBI); GBD 2021 PD projections, BMJ 2025;
Parkinson’s Foundation Economic Burden of PD 2024; Alzheimer’s Disease International, World Alzheimer Report (2018/2024); Eur opean Brain Council, Cost of Disorders of the Brain in Europe (2010); Alzheimer Schweiz (2020)
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Neuroprosthetics & Motor . Computational & Al
. Personalized Recovery .
Restoration Neuroscience
Reading & writing the CNS: soft bioelectronic Spinal stimulation, rehab robotics, sensory- Individualized neuromodulation for stroke, TBI & Markerless motion tracking, brain-inspired
implants, closed-loop brain-computer interfaces feedback hand prostheses neurodegenerative disorders computing & Al models
Neuroimaging & Brain Embodiment & Fundamental & Molecular Gene Therapy & Molecular
Networks Consciousness Neuroscience Tools
fMRI network modeling, connectomics, imaging VR/robotic body-perception research; cognitive Circuits, memory formation, brain organoids, Viral vector platform enabling gene-therapy

biomarkers for diagnosis neuro prosthetics for pain & psychiatric disorders perception — molecules to behavior research across neuroscience




eprL Road to Clinical Translation -

Neuro-Lemanic Ecosystem
Convergence of neuroscience,
neuroengineering, neuroAl, and innovation
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Clinical Neuro-Lemanic Ecosystem
Convergence of neuroscience, neuroengineering,
neuroAl, medicine and innovation
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@ Neural Interfaces
Neuroprosthetics & Motor
Restoration

e Personalized Recovery
Fundamental & Molecular
Neuroscience

Computational & Al
Neuroscience

Orchestrated Neuromodulation

Neuroprosthetics/ Bionic limbs

Cell reprogramming

Characterization of patients
using neurotechnology/Al



® Functional network dynamics captured by transient activity
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Orchestrated Neuromodulation - invasive ;Q‘ b& .
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Scafa, de Seta et al., Nature Medicine, 2026




Orchestrated Neuromodulation - invasive
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Chips that decode speech and movement on the implant
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NeuralTree MiBMI Digital Bridge

Closed-Loop Al-Enabled
Stimulation for Epilepsy & PD

Brain-to-Text Decoding for
Speech Restoration

Brain-Spine Decoder for
Movement Recovery

NeuralTree: ISSCC'22/JSSC'22 - MiBMI: ISSCC'24/JSSC'24 - Brain-Spine: VLSI'26

Electrocorticograph
recording

Digital bridge

Y

Targeted

epidural
electrical

stimulation

Selective activation :
of muscles

Lorach etal., Nature, 2023
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Orchestrated Neuromodulation — noninvasive DBS ﬁ el

transcranial Temporal Interference Stimulation
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Novel interventional options to address
Dementia

Recovery after brain damage
Movement disorders

Apathy

AnX|ety Vassiliadis et al.,, Nature BME, 2026
Nencha et al.. JAMA Netw Open, 2026
Rektorova etal., Nature Rev Neurol, 2025
Wessel et al., Nature Neurosci, 2023



cpeL Reprogramming for cognitive rejuvenation
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THE TARGET:
MEMORY ENGRAMS

Memories are stored in specific groups of
brain cells that lose flexibility as we age.

Lost Flexibility
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THE PRECISION KEY:
SMART TAGGING

Instead of treating the whole brain, we tag
only the specific cells active during learning.

Precision Tagging
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THE RESET BUTTON:
PARTIAL REPROGRAMMING

A gentle gene pulse acts as a “biological reset
button,” refreshing cells to a younger state.

% freezing

Gene Pulse Reset
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THE RESULT:
RESTORED MEMORY

Rejuvenated cells regain youthful flexibility,
allowing them to fire and connect easily
once again
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Youthful Flexibility & Connection

Berdugo-Vega et al., Neuron, 2026
Delamare etal.. Brain, 2026



Towards Bionic Limbs % REURO
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Peripheral neural interfaces for
tactile feedback
R — Enhancing functional abilities and cognitive integration

‘ ;?h\\ﬁ ‘t of the lower limb prosthesis
="n

Thermal non-invasive
feedback

Artificial skin

Movie S2:

Neuroprosthesis working
principle and active tasks

Caution: Investigational device

Iberite et al., Science, 2023
Shokur etal., The Lancet Neurology, 2026
Micera et al., Nature, in press




Characterization of patients: The EPFL Smart Kitchen & RO
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Movement quality

Clinical assessments
Compensation / Restitution

Clinical survey ——» Clinical score —>»  Functional Assessment Bimanual interactions ...
Ecological Assessment 1
Multiview calibrated and =p Deep Learning based 3D pose estimation =p Kinematic and
synchronized recording platform and Object reconstruction behavior analysis
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