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TECHNOLOGY OPORTUNITY: MICRO-AND
NANOTECHNOLOGIES MEET CELLULAR SCALE
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WHAT AND HOW TO CONTACT?

In vitro: Ex vivo: In vivo:
Cell cultures Tissue slices  Implants

Note: see Human++ BAN for wearable non-implantable technology
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http://www.3dscience.com/3D_Images/Biology/Cells/Red_Blood_Cells_II.php
http://www.3dscience.com/3D_Images/Biology/Bacterial/Ecoli/Ecoli_1.php
http://images.google.be/imgres?imgurl=http://www.3dchem.com/imagesofmolecules/Glucose.jpg&imgrefurl=http://www.3dchem.com/molecules.asp?ID=423&usg=__95qqhjlvIItT6tAO347mK3IUF2I=&h=345&w=349&sz=15&hl=nl&start=3&tbnid=A7BR1EpgUZlInM:&tbnh=119&tbnw=120&prev=/images?q=glucose&gbv=2&hl=nl&sa=G

R&D CHAINS IN LIFE SCIENCE AND HEALTHCARE RELY ON
A LARGEVARIETY OF BIOLOGICAL ‘PLATFORMS’

Pathways

Compound analysis Ensemble behavior
/] Toxicity assays Target finding m

Dissociated Cell gltl*g:notyplc Tissue ’
cells (co-) cultures aliues stacks

CeII development Regeneration
Inter-cell behavior Bio-hybrids
Cell type interaction Tissue replacement
Pathways
Ensemble behavior Therapy target finding (Closed-loop) therapy
Therapy target finding Functional correlation Long-term monitoring
CeII type interaction Diagnostic support
Acute Acu_te _(:hr9nic
ph in vivo in vivo
(animal) (animal)
\ Therapy target finding \ Therapy testing
Ensemble behavior Ensemble behavior
Functional correlation Behavioral correlation
Toxicity Biocompatibility
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BIOMEDICAL R&D CHAIN LEVERAGES
MULTIPLETECHNOLOGIES

Technology programs Integration Prototype g
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CHRONISCHE EFFICIENTERE GENEESMIDDELEN
TOEGEDIEND OP KLASSIEKE (ORALE) MANIER

Vertrekpunt

> Zoektocht naar effectievere geneesmiddelen

Achtergrond

> Bestaande geneesmiddelen bestrijden symptomen maar verliezen hun effectiviteit
over tijd

> Nood aan in vitro onderzoek om het gedrag van neuronale netwerken te
bestuderen over langere tijd

> Nood aan in vitro platform om elektrische of scheikundige interacties met
neuronen nauwkeurig (tijd, ruimte) te bestuderen

Ontwikkelingstraject

> Bioelektronische in vitro platform voor labotesten

> Studie biocompatibiliteit (overleven neuronen) van deze platform

> Ontwerp relevante assays (tests) om de effecten van kandidaat-geneesmiddelen op
neuronen te bestuderen

> Optimisatie van geneesmiddelen op basis van deze assays

> Studie invloed van opnamemechanisme

Eindpunt = demonstratie van het principe Labotesten: in vitro

Buiten beschouw hier: Klinische evaluatie
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INVITRO DRUG SCREENING & DEVELOPMENT
STEPSTOWARDS AN A

T

>

& ——Cu/Al

Transducers: Transducer heterogenity
Above-IC processing Chip design

Wafer-scale
processing
Dicing
Biocompatible
packaging

Setup integration

imec in vitro chips
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INTERACTION AT NETWORK SCALEWITH
SINGLE-CELL RESOLUTION

o Massively parallel Cell taxis:

o interaction with cells guidance of network growth

L

Engulfment:
Single-cell
addressability

Joint research with VIB
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ELEKTRISCHE STIMULATIE IN DE HERSENEN
MET FEEDBACK

Vertrekpunt

> Verbeteren van monitoring van de effectiviteit van de behandeling
(stimulatie) en aanpassen van de stimulatie

Achtergrond

» Huidige stimulatiesystemen hebben geen terugkoppeling

» Verhouding gewenst effect vs ongewenste neveneffecten wordt
vandaag niet voldoende opgevolgd
> Ruimtelijke selectiviteit is klein (oorzaak van neveneffecten)

Ontwikkelingstraject
> Ontwerp implantaat met gepaste elektrodetopologie Implantaat
> Ontwerp elektronica voor stimulatie en monitoring (borstkas)
» Studie actie-reactie in in vivo experimenten
> Ontwikkeling controlestrategie (-> therapie) \N‘I\I*FL /
. . o L\/ di
Eindpunt = demonstratie van het principe - \ )
Buiten beschouw hier: Klinische evaluatie /
[+ 4elektrodes \ _* /
L S Implantaat
- \/ (hersenen)
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IMPLANTS: CLOSING THE LOOP FOR
MORE EFFICIENT THERAPIES
Stimulation Phase Measurement Phase
*curing” only the Signal separation
problematic areas Spike paramterer detection
Avoid damage to normal areas
‘ Neurophysiological
Effect
4’:0.
U . . .
st \ W\ 8og Stimulation Recording
([}
() Feedback Acquisition
normal activity
Neuroprobe
Senso:l\s':iam jeccel . Sensor/stimulation
g Analysis Aray
Need for micro-/nanotechnologies,
microelectronics, wireless, ...
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FROM ELECTRODE TO MICROSYSTEM

PowerPerformancg scalable wireless link

Wireless link

Battery (OTS)
Wireless (OTS)
DSPLC (OTS)

Stretchable S ‘ '

interconnect i
Ultrathin_—
chip tech. \
. e *

Implantable Packaging & Interconnect

Flexible
packaging
9
e 1 A
Selective fieldsteered High-density Bi-directional
neuronal stimulation and 2D/2.5D/3D Mixedsignal
recording or flex probe
Activeneuroprobe
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WWW.NANOSOC.BE

How to set-up roadmaps with all
parties information involved in the
decision process?

How to involve citizens in the
process?

How to activate the chain of not
directly involved parties (e.g. in the
medical domain: patients, patient
organizations, regulation bodies,
health insurance)

How to link researcher’s
motivation, innovation, and

roadmaps?
How to involve the citizen in the
researcher?
[IWT SBO NanoSoc 2006-2010]
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