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APPLICATION FIELDS

> Pre-symptomatic screening and detection
of disease;

» Point-of-care and point-of-need diagnostics;

> Sensors for companion diagnostics and
therapy follow-up;

> Smart miniaturized systems.

POTENTIAL PARTNERS

» Diagnostic companies;
> Medical system builders;
> High-tech companies interested to

develop biomedical activities.

ACTIVITIES

» Biosensors;

» Nanobiosensor arrays (multiplexing
through CMOS integration);

> Heterogenous integration technologies;

> Lab-on-chip system integration from clinical

sample to detection.
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BIOSENSORS AND LAB-
ON-CHIP TECHNOLOGIES

Miniaturizing and integrating laboratory operations onto a single

compact lab-on-chip device paves the way towards fast, easy-to-

use and cost-effective diagnostic systems that can be used at the

point of need, in the hospital, at the doctor’s office. Imec develops

technologies for sensitive and true multifunctional lab-on-chip

systems.

SCOPE

The clinical diagnosis of disease is currently
based on post-symptomatic testing in
centralized laboratories. Driven by the
need to meet changing societal demands
and reduce rising healthcare costs,a more
proactive approach is envisaged.As such,
predisposition testing, targeted monitoring,
individual therapy selection and follow-up
will likely become key activities in future

diagnostics.

Novel technologies are required to cater to

the shifting paradigms of health management.

Propelled by continuous innovation and the
introduction of new technologies, smart
miniaturized systems are being developed
for fast, accurate and user-friendly tests.
Such systems are capable of carrying out
entire analytical tests in a self-contained
and compact unit, enabling earlier and
decentralized testing. “Lab-on-chip” devices
will therefore integrate sample pretreatment
together with detection technologies and
provide a means of reliably and directly
measuring the presence of molecules of

clinical significance.

Imec develops and holds expertise in the
technologies and processes needed to

develop lab-on-chip devices.

ACTIVITIES

> BIOSENSORS

Biosensors convert the binding events

of biological molecules into measurable
electrical signals. Imec develops affinity-based
sensors, in which the bio-electrical conversion
is mediated by magnetic, electrical, plasmonic

or nano-optical transduction principles.

> Magnetic detection:

Magnetic sensors produce measurable
changes when brought in proximity with
magnetic labels. These labels may be used

for actuation on -chip or can improve the
diagnostic sensitivity and specificity by
enriching the target of interest directly from
complex sample matrices. Imec develops
magnetic labels, magnetofluidic technologies,
and giant magnetoresistive (GMR) sensors for

magnetic detection.

» Plasmonic detection:

Plasmonic sensors rely on changes in

the optical properties of nanostructured
materials to detect biological binding events.
These biosensors offer an easy and cost-
effective, potentially label-free alternative to
conventional biosensing techniques. Imec
develops the sensor platforms, bio-interfaces
and read-out equipment for plasmonic

detection.
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01 Imec is involved in a lab-on-chip project developing an optical sensor that can diagnose cancers (i.e. breast cancer) based on plasmonic of nanoparticles. The system integrates the transducer,
sample/waste reservoirs, valves and fluidic channels into a 75 mm*25 mm plastic device.

MORE INFORMATION

For more information, please contact:

Liesbet Lagae
Liesbet.Lagae@imec.be
Phone: +32 16 28 82 87

www.humanplusplus.com

» Electrical detection: Electrical sensors
measure changes in electrical charge
distribution produced by biological or
electrochemical events via impedance-based
(capacitive, resistive, FET gate based) detection
methods. In this case no external optical or
magnetic components are required so that
this system is most suitable to miniaturization.
Imec develops impedance-based sensors and

bio-functionalization technologies

» NANOBIOSENSOR ARRAYS

Biosensors can be combined with
microelectronic components, such as CMOS
circuitry, for signal amplification and read-out.
CMOS circuitry offers large scale integration,
enhanced read-out functionality and enables
parallel measurements using a single detection

platform.

» Sample processing units :

Full automation and standardization of
laboratory functions in lab-on-chip systems is
made possible by implementing and combining
specific technology units that purify, isolate
and characterize patient samples. Microfluidic
networks provide the means of connecting the
separate processing units, moving nanoliter
volumes of the analyte to the next step in

the process. Imec designs and develops

the required assay units and the connecting

microfluidic systems.

» Example:
Single-cell detection and analysis from blood is

achieved using a magnetism-based lab-on-chip.
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More specifically, a system has been developed
leveraging imec technologies, which is capable
of isolating, enriching, counting and genetically
characterizing circulating tumor cells. The cell
separation unit propels magnetic beads, which
are immuno-specifically bound to tumor cells,
towards a magnetic sensor, where the cells are

being counted.

» HETEROGENEOUS INTEGRATION

The creation of a lab-on-chip device
necessitates the integration of various

largely different heterogeneous materials and
components in a functional self-contained
system. Integration technologies are needed
to ensure the compatibility of the individual
components; providing viable electronic and
fluidic interfaces between the electronic
components, the microfluidic systems and the
biological molecules. Imec holds expertise

in the integration of sensor and actuator
chips with microfluidic channels in body fluid

compatible sealed packages.

» Example:

A disposable point-of-care diagnostic device
for the detection of biomolecular binding
events was developed based on the localized
surface plasmon resonance (LSPR) of gold
nanoparticles. Compared to commercial
surface plasmon resonance instruments,
this local molecular sensing method is more
easily amenable to miniaturization and densely
packed multiplexed arrays while keeping the
advantages of having a real-time detection

method.
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