Innovation for success

Success in
industrial technology

Thin-film substrates for a portable mini-lab
Amphasys AG, Switzerland

«Our mission is to facilitate and miniaturize
complex cell analyses so that they can be
conducted flexibly regardless of location.»
Amphasys AG, Switzerland

Innovative sensor technology
for portable cell analysis
Being able to reliably determine the quality of pollen is a key factor in the success
of seed production. Scientific experiments provide evidence of a clear correlation
between the vitality of the pollen used for pollination and the size of the fruit as well
as the seed yield. External factors such as light, rain, temperature fluctuations or
even chemical factors can greatly affect pollen quality. Which is why it is no surprise
that an innovative method will play an important role in determining pollen quality in
the future in an efficient and reproducible process.
In collaboration with the Cicor Group, the company Amphasys AG has developed a
«lab-on-a-chip» technology which makes it possible to analyze extremely different kinds
of cells. Apart from pollen, this also includes bacteria, algae and plant or animal cells. The
method is also suitable for analyzing human cells such as blood or cancer cells. Not only
can cells be counted with this new thin film-based sensor technology, their size, shape
and vitality can also be determined. The Cicor Group produces the microfluidic chip with
microelectrodes on the basis of thin-film technology.
The device, which is the size of a coffee machine, can be used to perform analyses
anywhere and anytime. It is a powerful instrument that will advance cell research and
optimize production processes.
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Innovative, new type of sensor technology
to analyze individual cells and their properties
Amphasys was founded in 2012 as a spinoff of Axetris AG, a company in the Leister
Group. The company’s activities focus on
developing and marketing a new, chipbased, single cell analysis technology. The
basic technology was developed in 2004
in cooperation with the Swiss Federal
Institute of Technology Lausanne (EPFL).
Several years of research with different
cell types has shown that the technology
is suitable for a wide range of applications.
The solution is already being systematically
used by one of the largest seed producers
in the world. The device can be deployed
just about anywhere that individual cells
and their properties need to be analyzed.
In close cooperation with the Cicor Group,
Amphasys revolutionized impedance-based
cell analysis with a chip-based highfrequency approach. This new method

provides a solution for microfluidic single
cell analysis where the cells do not need to
be labeled with chemical substances.
The origins of cell analysis go back to the
1950s when Wallace Coulter developed
the impedance measurement method, a
method of counting particles by measuring
the change in electrical resistance.
Amphasys improved on and miniaturized
the Coulter Principle with a chip-based
approach by applying alternating current in
the radio frequency range (100 kHz to 30
MHz) and minimizing the detection volume
(«lab-on-a-chip»). This allows for more
accurate cell analysis and provides higher
information content, producing analyses
that are superior to those conducted with
conventional Coulter counters. The main
difference to the Coulter principle is that

«Close cooperation with our customers and our
technological expertise give us the capability to develop
forward-thinking applications.»
Cicor

alternating current is used to measure
across a broad frequency range. The
innovative, new type of sensor technology
measures the impedance of passing cells
with up to four frequencies simultaneously,
which allows a number of cell characteristics like size, viability and cytoplasmic
features to be identified.
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Material and manufacturing
technology challenges
The biggest challenge for this product was
developing a production process designed
to create a microfluidic structure. What
makes this so demanding is the extreme
precision required to position the electrodes within just a few micrometers in
relation to one another to ensure reproducible measurements in the application.
This was achieved by optimizing existing
production processes. Additional require
ments arise from need for different
channel dimensions adjusted to the size
of the measured cells in order to reach
the best possible ratio between cell and

channel dimension. This means that it
must be possible to adapt the production
process accordingly.

methods are integrated into the production
workflow so that systems with a larger
functional range can be implemented.

In the area of microelectronics, we offer
state-of-the-art assembly and inter
connect technologies as well as packaging
technologies, while the manufacture of
highly complex rigid, rigid-flex and flex
circuit boards and thin- and thick-film
interconnect devices is what marks us
out from the competition in the area of
substrate manufacturing and processing.
In addition, mechanical microproduction

Experience, technological capability and
top quality are crucial to sophisticated
solutions. These are the values by which we
stand, as a reliable partner to businesses
such as Amphasys.
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Production expertise for highly
precise structures
The microfluidic chips developed in close
cooperation with the customer are based
on two individual structures that are
manufactured separately and then fused
together.
Thin-film methods are used to coat trans
parent glass substrates with platinum
electrodes that have minimal structural
sizes as small as 10 μm. Highly precise
platinum structuring is essential in the
process to guarantee the required electrical
function; excellent coating quality is clearly

required of the electrodes. For fluidic cell
transport, a conductor system is created on
the chip halves by means of polymer which
is adapted with utmost precision to the
cell species in terms of structure widths
and channel heights. Thin-film production
methods make it possible to exactly align
the channel and associated platinum
electrodes.
The same stringent requirements for precision apply to the interconnect technology
between the two halves of the chip. To

meet these requirements, processes are
adapted on systems that are also used
in semi-conductor production and MEMS
manufacturing, and thus offer the required
level of precision.
Dependable production processes and
maintaining tolerances are both central to
manufacturing the product. Strict process
control ensures production of the highest
caliber for the success of our customers.
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The key to
innovative solutions

The challenge
Reliability and precision
New product development
Miniaturization
Technical requirements

The requirements
Expertise in thin-film technology
Precision
Stable processes
Technology know-how
Microstructuring methods
Quality
Guaranteed product quality
Production process monitoring
Experience
Cutting-edge technologies
Competent personnel
Top development expertise
Process adjustments to meet new requirements

The Cicor solution
Adaption of existing processes to meet customer needs
Use of highly precise structuring methods
Production-oriented process development
Joint new product development

The benefit
for Amphasys AG
Service from a single source
A partner with experience in substrate manufacturing
and microproduction
Exploitation of synergies in product development
State-of-the-art production facilities
Innovative technologies – engineered for top reliability

for the end customer
Precise analysis of cell properties
High information content of the analyses
Device can be used anytime, anywhere
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