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CELLEN EN CHIPS

DR. IR. WOLFGANG EBERLE

SYMPOSIUM DUURZAME ONTWIKKELING IN ZIEKENHUIZEN

EN WOON- EN ZORGCENTRA, 11 JUNI 2010
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WHAT IS THE RIGHT LEVEL FOR UNDERSTANDING

BRAIN BEHAVIOR AND CURING NEUROLOGICAL

DISORDERS?
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TECHNOLOGY OPORTUNITY: MICRO- AND 

NANOTECHNOLOGIES MEET CELLULAR SCALE
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WHAT AND HOW TO CONTACT?

cap

In vitro:

Cell cultures

Ex vivo:

Tissue slices

In vivo:

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
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R&D CHAINS IN LIFE SCIENCE AND HEALTHCARE RELY ON 

A LARGE VARIETY OF BIOLOGICAL ‘PLATFORMS’

.
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BIOMEDICAL R&D CHAIN LEVERAGES 

MULTIPLE TECHNOLOGIES

Technology programs Integration Prototype

50μm

25μm

C-shape

4μm

Validation
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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
Buiten beschouw hier: Klinische evaluatie

Labotesten: in vitro

1
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IN VITRO DRUG SCREENING & DEVELOPMENT

STEPS TOWARDS AN AUTOMATED LAB SYSTEM

syringeneedle
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Transducers:

Above-IC processing

Transducer heterogenity

Chip design

CMOS electronics design

Wafer-scale 

processing

-

Dicing

-

Biocompatible

packaging

Setup integration
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INTERACTION AT NETWORK SCALE WITH 

SINGLE-CELL RESOLUTION

Massively parallel

interaction with cells

Engulfment:

Single-cell

addressability

W=1.6,S=1.6

Cell taxis:

guidance of network growth
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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
▸ Ontwerp elektronica voor stimulatie en monitoring
▸ Studie actie-reactie in in vivo experimenten
▸ Ontwikkeling controlestrategie (-> therapie)

Eindpunt = demonstratie van het principe
Buiten beschouw hier: Klinische evaluatie

4 elektrodes

Implantaat
(borstkas)

Implantaat
(hersenen)

3
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IMPLANTS: CLOSING THE LOOP FOR 

MORE EFFICIENT THERAPIES
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Need for micro-/nanotechnologies,

microelectronics, wireless, ...
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FROM ELECTRODE TO MICROSYSTEM
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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? 

… in three nanodomains

Bio-on-chip
(or biosensors): creation of interactions between 

biological material (“soft”) and micro-electronic 

components (“hard”). 

Main technological challenge: combine the 

biological and micro-electronic components at the 

micro and nanoscale. 

Smart environment
Fixed, mobile and nomadic services converge in a 

single terminal and new services are created in the 

field of entertainment, health, sport and business.

Nanotechnology brings smaller and faster chips 

but the design of the "Anything Anywhere" device 

brings challenges in battery life time, cost, 

complexity, user experience.

New Materials
Mesoporous materials and nanoparticles provide 

new, specific characteristics that can lead to the 

technical development of a wide range of 

applications

gold particle 

(2nm) on MgO

Meso-porous 

Structure of SiO2

[IWT SBO NanoSoc 2006-2010]
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