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PROJECTS

Chromatin Organization Profiling with
High-throughput Super-resolution
Microscopy on a Chip
Understanding 3D-organization of cancer-associated chromatin domains should help
to unravel tumor heterogeneities and develop targeted therapies. As no microscopic
techniques are currently available to characterize chromatin structures at single cell level,
the PROCHIP project aims to develop a high-throughput super-resolution microscope to
analyse chromatin quickly in a large amount of cells.
Imaging will be performed in a 1cm² microfluidic glass chip in which the cells will flow and
each single cell will be scanned automatically. All optical components necessary for the
observation will be integrated into the microfluidic chip.
In this European consortium, Elvesys will bring its expertise on fluid handling for microfluidics
to acquire precise data for flow velocities corresponding to 100 cells/min.

Our activity on the project:
Flow control & instrumentation for low flow rate
Elvesys contact: aurelie.vigne@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 801336

3

Personalized and/or Generalized Integrated
Biomaterial Risk Assessment
Lots of medical devices, such as implants, coronary stents or fracture pins, are made
of biomaterials.
The biological evaluation of new biomaterials are currently time and resource consuming.
Moreover, once implanted, biomaterial devices often lead to complications such as
inflammation or infections, showing the difficulty to assess their innocuity and the
importance of developing new tools for personalised pre-implantation diagnostics.
The goal of PANBioRA is to provide a set of tools to standardize evaluation of new
biomaterials. The same platform should also allow personal testing of different materials to
assess the risks and choose the most appropriate for each patient.

Our activity on the project:
Flow control & instrumentation for cell culture
Elvesys contact: julia.sepulveda@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 760921-2
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Additive Manufacturing of 3D Microfluidic
MEMS for Lab-on-a-Chip applications
Microfluidic lab-on-a-chip, allowing the reduction of volume samples and analysis time as
well as improving the sensitivity, is a promising technology for the development of efficient
and portable diagnostic devices. However, the upscaling of lab-on-a-chip technology
remains challenging. 3D-printing facilitates the production of microfluidics devices, offering
an affordable and easy alternative to produce labs-on-chip in a reproducible way.
M3D-LoC consortium goal is to develop the next generation of 3D-printed microfluidic
devices for diagnosis. A pilot line combining different manufacturing techniques to
produce microfluidic chips with a good resolution and a low rugosity will be built, and the
performance of this new manufacturing platform will be evaluated by designing novel labon-chip devices for the detection of three diseases: tuberculosis, HIV and lung cancer.

Our activity on the project:
Chip design & Prototype optimization
Elvesys contact: alan.morin@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 760662-2
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Artificial Cells with Distributed Cores to
Decipher Protein Function
This project aims at developing a new technology for the creation of simple artificial
cells made of liquid-based capsules. These artificial cells will contain interactive and
multifunctional cores (including sensing, actuating, reporting, energization and barcoding
functions) and will act as communicating micro-laboratories. This new technology
reproducing living cells will help to identify new targets for future drugs and to conduct
drugs screening against the identified proteins.
The capsules will be made using microfluidics technologies, and in particular droplets
generators based either on flow-focusing geometries to obtain the cores of the future
capsule, or on an innovative bat-wing junction to encapsulate these cores into the capsule.
The new generation of microfluidic devices designed for this purpose will be made by
3D-printing, allowing the construction of 3D structures to produce artificial cells in a more
effective way.

Our activity on the project:
Flow control & Instrumentation for
capsule production
Elvesys contact: aurelie.vigne@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No SEP-210507451
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Electrochemically-enabled
High-throughput Peptidomics for
Next-generation Precision Medicine
The uptake of proteomics for precision or personalised medicine applications requires
the development of an effective screening instrument, capable of detecting proteins at the
low concentrations they are found in biological conditions, while addressing their large
chemical variability.
The goal of the ElectroMed project is to build and validate a proof-of-concept prototype
of a programmable high-throughput peptide microarray technology. It is based on the
radical vision of integrating electrochemical synthesis of peptide bioreceptors to enable
programmable in situ protein detection, with nano-functionalised FinFET sensors for
high-performance data acquisition, within a microfluidic-driven multiplexed platform for
parallel screening.

Our activity on the project:
User-friendly microfluidic setup for flow control
Elvesys contact: marine.daieff@elvesys.com &
		
Julia.sepulveda@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 862539
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Scale-up of our isruptive antibody analytical platform based
on flow-induced dispersion analysis(FIDA) to increase
efficiency in the research of new antibodies and vaccines

Antibodies are important in the R&D of new vaccines. To test vaccines, we must follow
the generation of autoantibodies to verify that the vaccine is working well. This analysis
is performed with the same tools used in the antibodies research, and with the same
drawbacks: artificial assays based on non-native sample materials. In addition, vaccine
R&D is immensely costly.
FIDA is a patented solution that simplifies and standardises immunological measurements
under native conditions. Current platforms require 15 treatment steps, when FIDA only
requires a single step. FIDA focuses on both the global research antibodies market and
vaccine R&D market at pre-clinical phase (in which certification as a diagnostic/prognostic
device is not needed). In this project, we will further develop and scale up our analytical
platform to engineer a product that can be commercialized.

Our activity on the project:
OEM (Original Equipment Manufacturer) for flow control
Elvesys contact: alan.morin@elvesys.com &
		
Julia.sepulveda@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No SEP-210595008
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Organ-on-chip: Multicellular organoids for
modeling, mechanisms and therapy development
for neurodegenerative diseases
The delivery of therapeutic agents to the central nervous system remains a major challenge,
especially in the case of neurodegenerative diseases like amyotrophic lateral sclerosis
and frontotemporal dementia. No satisfying treatment is available for these diseases,
first because of the poor understanding of disease mechanisms and the lack of relevant
organoids models to study them, but also because of the inefficient and non-selective
delivery of the current therapeutics.
The aim of the Orgtherapy project is to use organ-on-chip technology as a basis to develop
multicellular organoids models from iPSCs, mimicking spinal cord function. These spinal
cord organoids will then be integrated in a microfluidic device to explore the mechanistic
pathways occurring in neurodegenerative diseases, and to screen new potential
therapeutics.

Our activity on the project:
Chip design & microfluidic setup for long-term perfusion
Elvesys contact: benjamin.garlan@elvesys.com
This is an EU Joint Programme - Neurodegenerative Disease Research (JPND) project. The project is supported through the following funding organisations under
the aegis of JPND - www.jpnd.eu (list of national/regional organisations who are funding project, by country, in alphabetical order) e.g. France, Agence National de
la Recherche; United Kingdom, Medical Research Council.
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Tumor on chip technology for cancer
studies (Tumor-LN-oC)
Lymphatic vessels are often used by cancer cells to spread and colonize lymph nodes
located downstream. The aim of this project is to develop a robust, automated tumor-onchip platform that will connect primary surgically removed human tumors with lymph node
tissue from the same cancer patient. That way, the interaction between primary tumors
and lymph nodes can be studied. Identifying the chemical clues which are responsible
for cell migration and thus the formation of metastases, can help to develop personalized
treatments relying on the molecular signature of cancer cells.
The development of the tumor-on-chip platform will require a combination of skills in
the fields of microfluidics, cell biology, cancer biology, physics, computer programming
and software development. Together, they will allow to construct a system consisting
of novel microfluidic chips for co-culture and crosstalk between two different tissue
types, the identification of chemical compounds through IR spectroscopy, the molecular
characterization of both the migrating tumor-derived cells attracted to the lymph node and
the soluble cues driving migration and real-time monitoring of the process of cell migration.

Our activity on the project:
Microfluidic platform for long term cell culture
Elvesys contact: christa.ivanova@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 953234
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Environmental toxicology assessment via a
cardiac tissue model (ALTERNATIVE)

Environmental toxicology plays a role in many aspects of our lives. Recently, an increase
in cardiovascular diseases has been observed, with ischaemic heart disease and
stroke representing, in 2019, the top-ranked causes of death among mature and aged
populations. One hypothesis is, that this increase is related to the exposure to toxic
chemicals in the environment. Multiple chemical components have been shown to have
cardiotoxic properties, for example cleaning products, plastic food containers, primary and
secondary tobacco smoke and fuel combustion. A combination of these chemicals with
pharmaceuticals could even worsen the effects.
Therefore, a standardised model for environmental toxicology assessment is needed,
and will be developed during project ALTERNATIVE.

Our activity on the project:
Microfluidic cell platform for organ-on-chip model
Elvesys contact: benjamin.garlan@elvesys.com &
		
christa.ivanova@elvesys.com
This project has received funding from the European Union under H2020-LC-GD-2020-3, grant agreement No. 101037090 (ALTERNATIVE)
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Pharmacological risk assessment using a
bio-digital twin (LIFESAVER)

Pregnant women can suffer from a variety of conditions requiring medical treatment.
Untreated, they can pose a threat not only to the mother, but also to the unborn child,
ultimately resulting in premature birth or complications in the future life. In addition to
medical conditions, pregnant women are also continuously exposed to environmental
pollutants such as chemicals, human-made endocrine-disrupting hormone contaminations,
antibiotic residues and antibacterial substances, found, for example, in cosmetics and food.
Measuring the effects of environmental pollution and pharmacological risk assessment are
already very difficult tasks, but they are impossible to perform on the population of pregnant
women, which are protected from invasive tests. This paradigm has lead to a dilemma in
pharmacology, where new drugs cannot be tested during pregnancy, but therefore also no
drus can be approved for use by pregnant women, denying them treatment options. A
majority of 90% of approved drugs lack informaiton on efficacy and safety in pregnancy.
Project LIFESAVER aims to offer a solution to this dilemma by constructing a bio-digital
twin, a platform modeling placental tissue that allows the pharmacological risk assessment
of drugs and chemicals during pregnancy.

Our activity on the project:
User friendly microfluidic setup for flow control
Elvesys contact: aurelie.vigne@elvesys.com &
		
christa.ivanova@elvesys.com
This project has received funding from the European Union under H2020-LC-GD-2020-3, grant agreement No. 101036702 (LIFESAVER).
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MSCA INNOVATIVE
TRAINING NETWORK
PROJECTS

Protometabolic Pathways: Exploring the
Chemical Roots of Systems Biology
Understanding how prebiotic chemistry gave rise to life as we know it represents one of
the greatest enduring mysteries. The complete absence of a historical record requires the
collaboration of scientists from different disciplines with access to advanced tools in order
to make any meaningful progress.
To better understand the origin of life, the partners of the project will develop together a
reconstituted protometabolism within compartments consisting of coacervates, vesicles,
coacervate containing vesicles, and compartments etched into microfluidic chips.

Keywords: droplets; pH control on chip; gas control on
chip; protometabolism.
Elvesys contact: camila.betterelli@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 813873
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A microfluidic system for oocyte maturation
and in vitro fertilization: Project EUROVA
An oocyte is a female germ cell involved in the process of reproduction. In the natural
environment, the oocyte in young females before their puberty is arrested at the first
meiotic division as primary oocyte within the ovary. After reaching puberty, the lutenizing
hormone (LH) surge leads to the resumption of the arrested meiotic division and the
pituitary gonadotropin stimulates the completion of the first stage of oocyte maturation
right before the ovulation.
To conduct deeper study of oocyte maturation to improve the efficiency rates of the in vitro
maturation and in vitro fertilization processes, the accurate natural oocyte environment
is required to be maintained for longer periods of time during the study. Microfluidics is a
perfect fit for studying oocyte maturation as it gives exact control over the oocyte culture
environment to the user by controlling the microfluidic channel environment.

Keywords: Oocyte, reproduction, maturation,
fertilization
Elvesys contact: aaditya.venkatesha@elvesys.com
This project has received funding from the European Union’s Horizon 2020 Marie Sklodowska-Curie Innovative Training Networks programme under grant
agreement No 860960 (EUROVA).
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Microfluidic soil-on-chip devices in the study
of microbial communities: Active Matter
Soil-on-chip devices will have many applications. Soil is a complex environment defined
by a main characteristic: heterogeneity. The conditions of this system, such as topography
and composition, are highly irregular and often prone to changes, which in return, lead to
the development of diverse and interlinked microbial communities with a broad set of
requirements for their survival. Many of these requirements can be challenging to control
artificially, namely the communication and interactions between different microbial
species. For that reason, even to this day, very few of the soil-dwelling microorganisms
can be cultured in a laboratory and be properly studied. Since direct monitoring of real soil
samples often imply a fundamental alteration of the medium to the extent where the natural
properties and original behaviour are lost, the need arises for a device able to recreate such
specific conditions while allowing analysis.
At Elvesys, this project aims to overcome many of the obstacles in microbial monitoring
through microfluidics, where some of the general advantages like the transparency, the
tailored shape of microfluidic chips and the possibility to establish chemical gradients are
particularly interesting.

Keywords: Active matter, active Brownian particles,
physics far from equilibrium.
Elvesys contact: jesus.dominguez@elvesys.com
This soil-on-chip project has received funding from the European Union’s Horizon research and innovation program under the Marie Sklodowska-Curie grant
agreement No 812780 (ActiveMatter project).
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Development of a platform to engineer and
optimize the behavior of biohybrid Active Matter

Many different propulsions mechanisms exist and are studied to reproduce the behavior
of active matter. Most of the time it involves the catalytic degradation of a fuel (i.e.
hydrogen peroxide) that creates a local electrolyte gradient that drives the particles. In
other systems, the propulsion is initiated by living cells such as bacteria or sperm cells that
can be conjugated with inorganic particles. In any case, many challenges remain before
including these systems into real applications. For example, avoid the use of toxic fuels and
increase the biocompatibility. What is also lacking in most experiments is the presence of
an external flow and boundaries around the particles that can affect the behavior of the
active matter.
Microfluidic systems are very powerful tools for performing flow and chemistry experiments.
With its precise pressure controllers and flow sensors, Elvesys has the perfect set up to
develop a microfluidic platform for the study and characterization of biohybrid active
matter.

Keywords: Active matter, active Brownian particles,
physics far from equilibrium
Elvesys contact: audrey.nsamela@elvesys.com
This project has received funding from the European Union’s Horizon research and innovation program under the Marie Sklodowska-Curie grant agreement No
812780 (ActiveMatter project).

17

Microfluidic systems for the study of
neurotransmitters: Project NeuroTrans
Neurons interact and propagate signals by releasing small molecules called
neurotransmitters, into the synaptic cleft. The reuptake of these molecule is very fast
(milliseconds) and is carried out by membrane proteins called neurotransporters.
Understanding how these membrane proteins interact with neurotransmitters and
recreational drugs or new psychoactive substances (NPS), and also how their malfunction
can be linked to doseases like Parkinson, epilepsy or seizures, is a highly interesting and
challenging task to scientists and biologists.
In the ITN consortium NeuroTrans, Elvesys will bring its entrepreneurial and microfluidic
expertise to develop a user-friendly microfluidic platform for cell culture on chip, that will
allow multiple substrates to be tested simultaneously and offer real-time optical monitoring
of cells in biocompatible conditions to elucidate neurotransmitter function. Using the
Elveflow product range of microfluidic instruments, including the OB1 flow controller and
the MUX Injection valve, the perfusion system will provide temperature control, precise
compound delivery, cell perfusion and optical monitoring of cell growth.

Keywords: neurotransmitters, NPS, Parkinson, epilepsy
Elvesys contact: francesca.brugnoli@elvesys.com
This project has received funding from the European Union’s Horizon research and innovation program under the Marie Skłodowska-Curie grant agreement No
860954 (NeuroTrans project).
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Molecular Basis of Human Enhanceropathies

Mutations within coding genes have traditionally been considered the major genetic
cause of human diseases. However, it is becoming increasingly clear that the genetic,
structural and/or epigenetic disruption of enhancers and enhancer landscapes represent
major etiological factors in numerous human diseases (i.e. enhanceropathies), ranging
from rare congenital disorders to common diseases associated with ageing (e.g. cancer,
diabetes).
A comprehensive understanding of the diverse means by which enhancer activity is altered
in human disease should improve personalised diagnosis and direct the discovery and
development of new classes of therapeutics designed to target vulnerabilities of defined
disease subgroups (e.g., by the use of specific epidrugs).

Keywords: Enhancer, epigenetics; genomics, single cell
analysis, droplet generation
Elvesys contact: robert.baber@elvesys.com
This project has received funding from the European Union’s Horizon research and innovation program under the Marie Skłodowska-Curie grant agreement No
860002 (ENHPATHY project).
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RESEARCH AND
INNOVATION STAFF
EXCHANGE

Cost-Effective Microfluidic Electronic Devices
for Pptimal Drug Administration Based on
FractionalPharmacokinetics for Leukemia Treatments
Leukemia is a group of cancers that start in blood-forming tissue and cause large numbers of
abnormal blood cells to be produced and enter the bloodstream. Worldwide, over 250,000
people are diagnosed with leukemia every year, accounting for 2.5% of all cancers.
Implementation of the MEDLEM Project will help in both detection of high risk patients,
especially children, and general improvement of the human condition during invasive
treatment, what chemotherapy definitely is. Its overall goal is to increase five and ten-year
survival rates of patients with leukemia, in Europe and globally.

The main concept of the MEDLEM project proposal

Keywords: rapid prototyping, fractional
pharmacokinetic, leukemia treatment, lab-on-chip,
drug delivery
Elvesys contact: velvecasquillas@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 690876
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Towards Early Molecular Diagnostics of
Schizophrenia
The chronic nature and the high degree of patient disability make schizophrenia the fourth
leading cause of disease burden across the globe with the management costs making up
~3% of the total healthcare budget in Western countries. Unfortunately, poorly understood
aetiology and limited diagnostic arsenal make it difficult to detect and treat schizophrenia
in a timely and efficient manner.
This underscores a critical need for better understanding of the mechanisms underlying
this disease and development of new diagnostic possibilities allowing its early detection,
ideally prior to the onset of psychosis. The overarching hypothesis underlying our work is
that genetic vulnerabilities, neurodevelopmental defects, exposure to pathogens, immune
system status and specific lifestyle choices may compound the risk of schizophrenia
and that a systematic multivariate analysis of these factors should result in substantially
improved diagnostic tools.

Image credit: vector designed by Rawpixel – fr.freepik.com

Keywords: Schizophrenia, biomarkers, early detection,
cell culture on chip, diagnosis.
Elvesys contact: jeux.lydie@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 734791
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Smart Thermal Management of High-Power
Microprocessors Using Phase-Change
Microprocessors are the basis of all electronical devices, but a constant cooling is necessary
to durably maintain their speed. Microprocessor cooling can be achieved by using phasechange systems in which the condensation of a liquid leads to the production of cold.
Ideally, the produced heat must be dissipated as fast as it was generated, but the current
air-cooling systems are only 60% effective.
Elvesys will transfer its knowledge of microfluidics, microfabrication and entrepreneurship
to the other members of the consortium in the frame of workshops and trainings. Our
expertise in fluid handling, based on our fast and precise OB1 flow controller, as well as our
experience in microfabrication, will be leveraged for designing the cooling microdevice.

Image credits: Vector designed by freepik fr.freepik.com

Keywords: Boiling, Evaporation, Wetting, Phase change
cooling
Elvesys contact: julia.sepulveda@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 778104
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Automated Functional Screening of IgGs for
Ddiagnostics of Neurodegenerative Diseases
Immunoglobulins (IgGs) are the key players of immune response neutralizing pathogens.
In the AUTOIGG project we are recruiting IgGs, derived from patients suffering from
neurodegenerative diseases, particularly amyotrophic lateral sclerosis, to study their
effects on neurons and glial cells. The project aims to produce an innovative automated
device for diagnostics of neurodegenerative diseases. One of our goals is a small-scale
perfusion system with micro chambers on a chip suitable for fluorescent live imaging in
individual cells or cell groups.
The first problem to solve is shear stress induced by normal work of the application
system. This shear stress activates mechanosensitive receptors, thus inducing unwanted
“artificial” responses that can totally overwhelm signals from compounds of interest.
These artifacts become especially detrimental, when the studied compound, such as IgGs,
induces comparably small responses that need to be carefully analysed. Secondly, existing
perfusion chambers have rather big volumes, and require an unacceptably large amount of
studying solution, while in the case of IgGs derived from patients, sample volumes are very
limited. Thirdly, the design features of the existing macro-scale perfusion chambers and
application systems require readjustments before each experiment, that lead to variation
in spatial configuration and hence difference in final concentration and delivery time of
applying solution.

Keywords: Amyotrophic lateral sclerosis, ROS,
immunoglobulin, live imaging, diagnosis, lab-on-chip
Elvesys contact: jeux.lydie@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 778405
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Volatolomics Test for the Diagnosis of Bovine
Tuberculosis
Bovine tuberculosis can be transmitted to humans through milk or meat and is therefore
a public health issue. Standard tuberculosis testing is efficient and sensitive, but also
logistically challenging, and time and resource consuming. In this project, a simpler and
non-invasive method of detection will be developed on the basis of metabolomics
research. Metabolites, small-molecule compounds found in body fluids, reflect indeed
changes in the blood chemistry induced by a disease. Analysis of metabolite types and
concentrations may allow the early detection of a disease. We aim to identify the signature
of the specific metabolites of bovine tuberculosis, and to develop a standardized testing
procedure to detect these biomarkers. We will focus on the detection and analysis of
volatile organic compounds,

Keywords: Diagnosis, electronic nose, bovine
tuberculosis, lab-on-chip.
Elvesys contact: jeux.lydie@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 777832
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Heart on Chip Based on Induced Pluripotent
Stem Cell Technology for Personalized Medicine
Duchenne muscular dystrophy occurs in 1/3,500 children, and leads for 60% of patients
to the development of cardiomyopathy, a heart dysfunction, in the second decade of life.
This rare pathology is still poorly understood and no efficient treatment is available. This
project aiming to develop more precise and personalized organs-on-chips, humaninduced pluripotent stem cells will be derived in a patient-matched manner in a microfluidic
device. This system will allow a precise control of shear stress and electrical stimulation,
mechanical strain and surface morphology.

Keywords: Organ on chip, rare diseases, iPSCs,
microfluidic, cell differentiation.
Elvesys contact: jeux.lydie@elvesys.com
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 778354
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