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ACTIVITIES

» Electrical conductance transducers;
» Electrochemical transducers;

» Optical transduction;

» MEMS transducers.

In recent years low-cost rapid point-
of-care diagnostics has emerged as a
major new thrust area in lab-on-a-chip
technology and several commercial
devices are currently available in the
market. Nevertheless, portable devices
capable of measuring chemical markers

in external bodily fluids such as sweat
(electrolytes, metabolic waste, etc), saliva
(electrolytes, antibacterial compounds,
etc), and breath (nitrogen, oxygen, acetone,
ammonia, etc) have only recently started
to attract attention. Imec develops several
transducer concepts that provide low
power alternatives to (or modifications of)
existing technologies.

POTENTIAL PARTNERS

» Medical device manufacturors;

» Diagnostic companies;

» Component suppliers with focus on
medical applications.
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ULTRA-LOW-POWER
SENSORS AND
ACTUATORS

Next generation medical devices will enable monitoring of human
metabolites and the personal environment for real-time risk
assessment. In this context, imec is developing novel small form-
factor ultra-low-power sensor technologies.

SCOPE

Wireless bio and chemical sensors for
wellness, lifestyle and medical diagnostics
are an essential interface for personalized
healthcare. Ideally, the required devices
need to be autonomous, portable and/or
wearable. Consequently, they should have

a small form factor and limited power con-
sumption whilst maintaining high selectivity
and sensitivity.

The ultimate objective is the implemeta-
tion in small wireless mobile point of care
applications for real-time monitoring of
human metabolites and toxic environmen-
tal volatile organic compounds (VOC).The
ability of such systems to monitor medical
conditions in a non-invasive and potentially
inexpensive way is a new frontier in medi-
cal diagnostics.

Reduction of the overall power consump-
tion of the sensor system is instrumental in
enabling many applications in this domain.
This extends the lifetime of the system
when operated on a primary battery, or in-
creases the range of sensor functionalities
that can be implemented on a harvester-
limited power budget.
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0l Design and implementation of a MEMS resonator array with electric actaution and read-out.The use of several selective polymer coatings allows for e.g a ‘fingerprint’ approach to sensing.

MORE INFORMATION
For more information, please contact:

Philippe Mattelaer
Philippe.Mattelaer@imec-nl.nl
Phone: +31 40 277 40 05

www.humanplusplus.com

This research is carried out in the
framework of Holst Centre, an open
innovation initiative set-up by imec and
the Dutch research institute TNO.

olst Centre

Open Innovation by IMEC and TNO.

ACTIVITIES

» ELECTRICAL CONDUCTANCE TRANSDU-
CERS

Sensors based on changes in electrical
conductance provide easy interfacing with
read-out circuitry. Here the challenge is in
finding low-power systems with a strong
response to specific gas molecules in breath
or the personal environment. In this context,
low power room temperature approaches
based on functionalized vertical nanowires
and room temperature metal-oxide thin film
FETs are shown to enable ppb-level NOx and
ppm-level CO2 monitoring.

» ELECTROCHEMICAL TRANSDUCERS
Electrochemical detection systems are of
special interest due to their good detection
limits, wide linearity, quick response and low
cost which open the possibility of mass pro-
duction. Electrochemical sensors are amongst
the transducers with lowest power budget
and are presently being implemented for pH
sensing in bodily fluids and nitric oxide (NO)
sensing for asthma monitoring.

Furthermore, imec is testing novel designs for
a miniaturized reference electrode, which is
an indispensable part of an electrochemical
cell, thus helping to enable scalable sensors
for sweat and saliva analysis.
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» OPTICALTRANSDUCTION

Optical sensors are well known for high
selectivity and sensitivity. However, light
sources and detection instruments are
typically bulky, high-power, and difficult to
miniaturize. Today, state of the art (bio-)
diagnostics requires tedious molecular
labeling or bulky instrumentation (e.g. surface
plasmon resonance (SPR) or spectrometers).

Imec develops low power approaches that
tackle these issues. These include label free
sensing through the use of nanoparticles and
miniaturized SPR-based systems without the
need for a bulky prism.

» MEMS TRANSDUCERS

Micromechanical systems, such as cantilevers
and doubly clamped beams are an ideal
technology for the fabrication of miniaturized
sensor arrays. Traditionally, mass-increase
induced resonance shifts in cantilevers

are employed for bio-molecule detection.
The same effect, however, is not directly
transferable to sensing of volatile organic
compounds where the target molecules

are significantly smaller.To tackle this more
challenging objective, imec has developed an
array of doubly clamped beams that will be
individually integrated with read-out/driver
circuitry and are functionalized by ink-jet
printing of a number of different sensitive
coatings.
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