
PROCESS

Simulation of the customer chip design including material
properties of the different channel and embedded sensor
materials is used to identify critical areas of bubble
formation to be surface modified, and target surface
energies for such modifications.

OVERVIEW
Customer challenge: Adhesion of gas bubbles to blood analyzer microfluidic device
The customer is developing a novel clinical device for blood analysis by flowing low volume blood samples
through a microfluidic channel containing numerous sensors. The differences in surface energies between the
materials present in the channel, in combination with the sampling and washing protocols used for blood sample
measurements, give rise to the formation and adhesion of gas bubbles on the channel and sensor surfaces which
interfere with measurement.

MIH Solution: Localized surface modification strategies to prevent gas bubble adhesion
NGM partners have come together with the customer to develop a strategy to ensure bubble-free flow of blood
samples through the microfluidic measurement channel. Computational Fluid Dynamics (CFD) simulations are
used to identify areas where gas bubbles form and adhere. The simulations will inform the development of
surface modification strategies compatible with the channel and sensor surfaces, and areas within the channel
and sensor surfaces to locally apply the tailored surface modification chemistries via microspotting.
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PROJECT

Budget:   126,294 €  
Funding Rate: 83% (104,720 €)
Duration:  6 months
NGM Partners: Biomedical Research
Foundation of the Academy of Athens,
bionic surface technologies GmbH,
Joanneum Research Forschungsgesellschaft
mbH, Fundacion Tecnalia Research &
Innovation

Scope:
Technical consulting: The MIH offers access to an established
network of experts along our entire value chain of
microfluidics systems towards offering solutions to
customers’ technical challenges.
Project co-ordination and management: The MIH offers
implementation of technical solutions as identified by
technical consulting, by co-ordinating and managing cohesive
projects based on multiple services from our established
network of partners.

MIH Benefits:

The Microfluidics Innovation Hub (MIH) is the single entry point of the European project NextGenMicrofluidcs (NGM) which has
received funding from the European Union’s HORIZON 2020 research & innovation programme under grant agreement no. 862092.
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Computation Flow Dynamics
(CFD) Simulations

Surface Modification: Channel

Zwitterionic polymers in conjunction with catechol- or
diazonium- based compounds exhibiting a range of
surface energies will be used to modify critical channel
areas as identified by simulations, in a single step process
via localized microspotting.

Localized Spotting of reagents

A reagent spotter will be used to deliver micro-droplets of
surface modification reagents to specific channel and
sensor areas, with control over spotting density
parameters, and micrometer accuracy.

Surface Modification: Sensor

Non-interfering sensor coatings based on natural
compounds and UV-polymerizable hydrogels exhibiting a
range of surface energies will be used to modify critical
sensor areas as identified by simulations, in a single step
process via localized microspotting.
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