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Neuroprotheses avancees

Une prothése de main robotique nouvelle génération permet de recréer la
sensation de proprioception chez le patient amputé (soit la capacité de notre
cerveau a connaitre instantanément et de maniére précise la position dans
I'espace de la main et des doigts, pendant et aprés leur utilisation (méme dans le
noir ou avec les yeux fermeés).

La prothése stimule les nerfs résiduels de la partie restante du membre, ce qui
permet de donner un feedback sensoriel aux patients en temps réel - d'une
maniére comparable a ceux d’'une main naturelle.

Micera lab Science Robotics, 2019
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Dispositifs portables miniaturisés pour la
survelllance de parametres de santé
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Dispositifs implantables

Pacemaker
Stimulation électrique directe des
muscles du coeur.

VNS Vagus Nerve
Stimulation

Non-invasive spinal cord
electrical stimulation for arm and
hand function in chronic tetraplegia

Dual-Chamber Biventricular L-%
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https://www.nature.com/nm
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Dispositifs ingerables

Caméra endoscopique
Doit étre avalée, enregistre des images.
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In vitro/in vivo diagnostics. instruments pour la
recherche

Glucometre et surveillance continue du Tests sur des cellules vivantes basés sur
taux de glucose la spectroscopie d’impédance
Viabilité et motilité des cellules
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Next generation Sequencing

Wafer
juctor Manufact |
] AV TCGTACC..
Single Sensor Millions of Sensors
Chemical to Digital Sequence Semiconductor Design

https://www.thermofisher.com/ch/en/home/
brands/ion-torrent.html
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Infineon technologies.
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In vitro bioanalytics

Analyse AND. Detection des réactions electrochimiques

Microélectrodes integrees
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Interfaces neuronaux

Microélectrodes intégres

Integrated
microsystems

Scalp, Electrode ST
Periosteum\\ : LD .
2011: milestone avec

EEG
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ECoG

HD-USEA (High density
Utah Slanted Electrode
arrays) pour stimulations
et enregistrements
neuronaux in vitro et in
Vivo.

Recording
Neurophysiology
Chemical sensing

Local field potential

AT

Extracellular action potentials

Optical sensing

50 um

e 25 électrodes/mm?

Interface board

lexible PCB
CMOS AsIC

Probes with chann
- and electrodes

el

Recording and stimulating technologies vary across scale and degrees of invasiveness. (a) lllustration of the rodent brain and a variety of
technologies from electroencephalogram (EEG) to intracortical microelectrodes. (b) High-density systems will increasingly require built-in
active electronics to serialize large data streams and reduce the size of the connectors. Sample electrical signals show the amplitudes of
various signal sources. The intracortical arrays are often microelectrodes but may also include chemical and optical sensors. (c) Polyimide
electrocorticogram (ECoG) for large area mappingﬂ. (d) A “Utah array” with 400 um shank spacing and 100 channels has been used in
human studiess—q‘ (e) Close-packed recording sites with 9x9 um area and a pitch of 11 umlzg. (f) MicroLED optoelectrode made from GaN on
siliconﬁ. (g) Parylene ECoG with greatly improved resolution over EEG and even single-cell capabilitiesg. (h) CMOS integration on probe

shaft and backendﬂ. (i) Fluidic probe for drug delivery£4 (j) Active 3D silicon recording system with flexible parylene interconnectMA

https://www.nature.com/articles/micronano201666
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Biophysique
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