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CSEM – Swiss 
Technology Innovation 
Center

Technology Transfer to Industry
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TECH TRANSFER

Valorization through direct industry mandates 
following a full cost model (time and material)

APPLIED RESEARCH
Development of deep technology bricks through public 

funding
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CSEM AT A GLANCE

4

100.4 
MIO TURNOVER
in 2022

1984 
FOUNDED

> 50 
VENTURES
since 1984

600 
SPECIALISTS
in 2023

We are a public-private, non-profit Swiss 
technology innovation center

We enable competitiveness by developing and 
transferring world-class technologies to the 
industrial sector
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TECHNOLOGIES IN FOCUS AT CSEM

Sustainable EnergiesDigital Technologies Precision Manufacturing
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TOOLS FOR LIFE SCIENCES
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LIVING???
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SENSING???
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SENSING???PIC INTEGRATION



ELECTROCHEMICAL 
SENSING FOR 
QUANTITATIVE URINALYSIS

Glucose pH Sodium

• Urine analysis at the point-of-care

• Glucose, pH and Sodium simultaneously 
measured

• Easily accessible body fluids: up to 0.6 to 2.6 
L of urine a day

• Diagnose and/or monitor several conditions 
such as pregnancy, kidney 
disorders, or urinary tract infections



INTEGRATION OF ELECTRO
CHEMICAL SENSORS

Screen printed electrode sheets
Bio-functionalized sensor spots

Structured adhesive (tape)
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SENSECARD
LONG TERM METABOLISM 
MONITORING FOR 3D 
TISSUES

• Microfluidic sampling

• Small volume sampling

• Compatible with 96-SBS format

• Electrochemical sensing for glucose 
concentration (0 – 5mM, tunable on request)

• 8 sensor parallel measurement



3D CELL CULTURE
MONITORING USING
FLEXIBLE MEMBRANE
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COMPLEMENTARY 
DIAGNOSTICS PHOTONICS 
PLATFORM

• Protein signature detection

• Use case: Breast and prostate cancer

• Functionalized PIC integrated in microfluidic 
sample preparation cartridge

• Integrated sample preparation

• Liquid stored on cartridge

• On cartridge valving



• Pathogen detection

• Reduction of antibiotics by correct treatment

• Liquid stored on cartridge

• Hybrid PIC with only electrical interface to
instrument

• On cartridge heating

AQUA CULTURE
PATHOGEN DETECTION
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PIC INTEGRATION METHODS

On-Channel method

• Simple bonding

• Waste of chip area

• Flow profile not ideal

In-PCB method

• Challenging bonding

• Smallest chip possible

• Ideal flow profile

PIC

Fluidic part

Connectors No ideal flow profile

PIC
PCB

Critical zone for leakage

Adhesive or double-sided tape
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Bond material

• Epoxy

• Acrylate

• Silicone

• Cyanoacrylate

Curing mechanisms

• UV exposure

• RTV

• moisture

• UV pre-exposure for opaque 
components

ADHESIVE BONDING APPROACHES

UV pre-exposure

Adhesive dispensing UV exposure Bonding
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• Bond material

• Epoxy, acrylate, silicone, cyanoacrylate

• Curing mechanisms

• UV exposure, RTV, moisture, UV pre-
exposure for opaque components

ADHESIVE BONDING APPROACHES

UV pre-exposure

Adhesive dispensing UV exposure Bonding
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DISPOSABLE           VS            RE-USABLE

• Single sterilisation cycle

• and/or single cleaning cycle

• Short term exposure to test fluid

• Toxicity

• Impact on signal through leaching

• Leak tight

• Multiple sterilisation cycles

• Steam!

• Multiple cleaning cycles

• Multiple exposures to test fluid

• Repeated mechanical loading

• Leak-tight or hermetic
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STERILISATION / AUTOCLAVING

• Leak tightness, mechanical function and non-toxicity might be compromised by repeated 
sterilisation

• Leaks may endanger the operator, the instrument and the electronics

Diluted 
NaOH

Alcohol 
cleaning

Corrosive 
environment

Single EtOMany EtOFew autoclave 
cycles (2-5)

Many 
Autoclave 
cycles (>10)

Encapsulation

UnknownLow riskLow riskLow riskHigh riskXTape bonding

UnknownLow riskHigh riskXAdhesive bonding

High riskLow riskMetal soldering

Low risk
Diffusion bonding 
(Thermocompression, 
laser assisted 
diffusion)

UnknownUnknownUnknownUnknownUnknownUnknownGlass soldering*

*Used to create hermetic seals in long-term medical implants (pacemakers etc.)
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STANDARDISATION

• Standardised methods for 

• Leak-tightness testing of assembly (mechanical integrity)

• Cleaning

• Measurement of leachates –> polymer trays, adhesive tapes and adhesives

• Toxicity/cell viability

• Test fluid
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CSEM =  ONE STOP SHOP

Idea Prototyping Validation

Concept 
development Packaging Tech Transfer

Up to BSL2

partialy

Clean room

Workshop
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SOCIETAL AND ECONOMIC IMPACT

…
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November 29 – 2023November 19 - 2024



Discover our Life Science 
Brochure

https://www.csem.ch/pdf/157550




