
ORCHID (Organ-on-Chip In Development): Achievements and Future Perspectives 
Final Meeting Leiden (The Netherlands), 23 September 2019. 
Johannes Vermeer room (5th floor), Fletcher Hotel Leiden - Bargelaan 180 - 2333 CW LEIDEN – NL 
The hotel is located in the Level Building next to Leiden Central Station and Leiden University 
Medical Center (LUMC). 

8.30-9.00 Arrival and registration 

9.00-9.15 Welcome and introduction 
Chair: Christine Mummery (LUMC, the Netherlands) 

9.15-9.45 Organ-on-Chip Technology: State-of-the-Art 
Christine Mummery (LUMC, the Netherlands) 

9.45-10.15 Building Blocks of the Organ-on-Chip Roadmap 
Role of the European Organ-on-Chip Society (EUROoCS) 
Janny van den Eijnden-van Raaij (hDMT, the Netherlands) 

10.15-10.45 Coffee break 

10.45-11.15 Unmet Needs, Key Challenges and Market Perspectives 
Massimo Mastrangeli (TU Delft, the Netherlands) 
Sylvie Millet (CEA, France) 

11.15-11.45 Standardization, Regulation and Ethics 
Dries Braeken/Wolfgang Eberle (imec, Belgium) 

11.45-12.45 Lunch 

12.45-13.15 Economic Impact and Training 
Madalena Cipriano/Peter Loskill (Fraunhofer IGB, Germany) 

13.15-13.45 Digital Platform and Community Building 
Nathalie Picollet-d’Hahan/Xavier Gidrol (CEA, France) 

13.45-14.15 Awareness and Communication 
Luis Fernandez/Ignacio Ochoa (Univ of Zaragoza, Spain) 

14.15-15.15 Future Perspectives 
Discussion about opportunities to bridge the Valley of Death 
Mart Graef (TU Delft, the Netherlands) 

15.15 Closure and drinks 
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Emerging successes and showcases
Christine Mummery

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 766884”.

WELCOME AND INTRODUCTION 



Introduction OoC technology

• No drugs for many chronic diseases
• Existing drugs do not work in all patients
• Drug side effects are the 4th leading cause of death
• Health risks of environmental factors, food, cosmetics rely on 

animal models

WHY?
• There are few validated models for the human body or tissues
• Poor insight into human disease mechanisms
• Lack of personalized treatment prediction
• Animals are poorly predictive for humans 

THE PROBLEM

heart, immune system, brain, reproductive system, stomach….



Introduction OoC technology

Bellin et al 2012 Nat Rev 

HUMAN PLURIPOTENT STEM CELLS



Introduction OoC technology

EVOLUTION OF hiIPSC IN DISEASE MODELLING



Introduction OoC technology

Organs-on-Chips : microphysiological systems

• Microfluidic devices
• Human- cells and tissues
• Physiological realism

• Design by ‘microenvironment 
engineering’

Courtesy Andries van der Meer



Introduction OoC technology

SHORTCOMINGS OF hiIPSC MODELS

• Differentiated cells are immature so adult 
tissues, organs and diseases are difficult to 
model

• Most high throughput screens are in 2D, not 3D
• Most models lack vascular flow, physiological 

tissue elasticity and mechanical constraints or 
stimuli



ORGANS-ON-CHIP UNDER DEVELOPMENT
• Lung-on-chip

• Alveolus
• Small airway

• Gut-on-chip
• Small intestine
• Colon

• Blood-brain-barrier-on-chip
• Kidney-on-chip

• Proximal tubule
• Glomerulus

• Heart-on-chip
• Liver-on-chip
• Skin-on-chip
• Eye-on-chip

• Cornea
• Retina

• Bone marrow-on-chip
• Pancreas-on-chip
• Cancer-on-chip

Huh, et al. UPenn.

Maoz, Henry, Parker, Ingber, et al.

Lewis, Parker, Ingber, et al.

Van der Helm, Van der Meer, Segerink, et al.Zhou, Lin, et al.
Also: Musah, Ingber, et al.

Courtesy Andries van der Meer

SOLUTIONS 
REQUIRE 
MULTIDISCIPLINARY 
NETWORKS



• Hereditary hemorrhagic telangiectasia (HHT): weak blood vessels

• autosomal dominant mutation in TGFβ- signal transduction genes affecting 1 in 

5,000 individuals

Brouillard, P., & Vikkula, M. 
Human molecular genetics, 2007

Goumans, M.-J. & Dijke, ten, P. 
Cell Research , 2009
nasal telangiectases (courtesy of Dr U Geisthoff)

MODELLING VASCULAR DISEASE USING hiPSC IN ORGAN-ON-CHIP 

Example of why OoC are essential for modelling some diseases
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Orlova et al., ATVB, 2013,   Nat Protocols 2014

CADASIL: genetic disease caused by 
defective Notch signalling
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MONOCYTES from hIPSC

Cao et al, Stem Cell Reports 2019



INFLAMMATORY CYTOKINES: LEUKOCYTE ADHESION UNDER 
FLUID FLOW
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O. Halaidych, V. Orlova et al,Stem Cell Reports 2019

Novel cell culture and transmigration under physiological shear stress 
Toby Paul 1, Dmitry Kashanin 1, Francesco Dicorato1, Ayokunmi Ajetunmobi 1, Jean-François Têtu 2

1 - Cellix Limited, Dublin, Ireland      2 - tebu-bio, Le Perray-en-Yvelines, France

KIMA TM pump
Kima TM Pump is a microfluidic pump designed to aid cell culture (e.g.
endothelial cells) under physiological conditions (shear flow) in
various biochips and flow chambers, including Cellix’s Vena8
Endothelial+ biochips where it is possible to culture 8 cell monolayers
simultaneously over 24-48 hours.  The Kima TM pump is controlled by 
the iKima TM Application for use with the iPod Touch and iPhone. 

The Kima TM pump is placed inside a standard incubator while the iPod
Touch or iPhone, as its controller, sits in the Universal dock outside 
the incubator. The Kima TM pump connects easily to Cellix’s Vena8
Endothelial+ biochip and other manufacturer’s flow chambers via fully
autoclaveable tubing and delivers pulses of fresh media to cells 
seeded inside the microchannels of the biochip.  

How does it work?
Protocol for Coating and Cell seeding in Vena8 Endothelial+ TM Biochips
and perfusion using KIMA pump

Kima TM Controller and Kima TM Pump  

iKima TM App  communicates via WI-FI  

Fig 1: Cellix’s Vena8 Endothelial+ TM

biochips are coated using a standard
pipette tip.  Dispense ~12 µL of protein
(e.g. Fibronectin) into each microchan-
nel.  Note the excess of liquid on the
entrance and exit ports.

Fig 2: The Vena8 Endothelial+ TM biochip
is then placed in a humidified sterile
Petri dish, which should be placed 
at 4oC for overnight coating.

Fig 3: After the incubation period, add
~5 µL of 2 x 10 6 per 100 µl (i.e. 20 x 10
6 cells/mL)* of endothelial cells gently
into each channel.  

* Note: concentration specified is for
primary HUVEC. The biochip is kept
in a sterile Petri dish and in the CO2

incubator for 15-20 minutes.
Observe the biochip under microscope
and top up all the reservoirs with
30 µL of media. Keep the biochip for
1.5-2 hours in the CO2 incubator.

Fig 4: Wash Kima pump with 70% 
ethanol and then with sterile distilled
H2O using a 5 mL sterile syringe 
in the biosafety hood. 

Fig 5: Take the biochip from the incubator
and place in the biosafety hood.  
Before connecting to the biochip, wash
the pump and tubing with media 
for 3 minutes. Start perfusion using
iKima App.
When media droplets form at the pins,
gently connect the 8-way cable to the
biochip to avoid air bubbles.
Connect the outlet pins to the biochip
which is connected to a discard bottle 
or to the same media bottle for recircu-
lation of the same media. 
Transfer Kima platform to CO2 incubator.

Fig 9: Channel of Vena TEM biochip is coated using protein (e.g. rhICAM) and placed
in a humidifed box and placed at 40C for overnight coating. Turn the chip upside
down and add gel (e.g. Collagen). Allow the gel to solidify at 370C. Infuse cells
(e.g T-cells) through the channel. 

Fig 6: Image of HUVEC primary cells seeded in channel of Vena8 Endothelial+ TM

biochip (1.5 hours incubation before perfusion)

Fig 7: Image of HUVEC primary cells after 72 hours of perfusion in channel
of Vena8 Endothelial+ TM biochip by KIMA pump

Applications
k Inflammation:  

Leukocyte Adhesion Studies

k Cardiovascular:
Atherosclerosis, Thrombosis

k Bacteriology: 
E. coli adhesion, bio film formation

k Respiratory: 
Allergy, Asthma

k Oncology:
Melanoma, Metastasis

Transmigration (VENA TEM) Biochip
Transmigration biochip contains one microchannel and one microwell.
The channel and the well are separated by the porous polycarbonate
membrane with pores 3-4 µm. Transmigration biochip (Vena TEM)
developed by Cellix is an efficient model to analyze the ability of leu-
kocytes to migrate through the endothelium under flow conditions.

How does it work?

Fig 11 : Cross section of the microwell of TEM biochip. Cells adhere to the porous
membrane under flow and transmigrate through the membrane to the gel in
the microwell. 

Fig 12: Image of Primary T-cells (DiOC6 stained) adhered to rhICAM coated
microwell of Transmigration Biochip. Image acquired after 5mins of perfusion 
at 0.5 dynes/cm2.

Fig 13: Image of Primary T-cells after 20mins of perfusion. Both images 
acquired at the same position. Reduction in diameter and contrast of the 
cells shows the transmigration through the membrane.

Fig 8: Design (left) of Transmigration biochip and assembled biochip (right).

Fig 10: Enlarged view of the microwell. Cells adhere to the membrane in
the channel under flow and transmigrate through the membrane to the gel 
in the microwell.

Any questions? Drop a line to jean-françois.tetu@tebu-bio.com 
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hiPSC-ECs

hiPSC-Monocytes

TN
Fa

(1
2h

)

hPSC-ECs + hiPSC-Monocytes
0.5dynes/cm2V. Orlova, X. Cao

MODELLING INFLAMMATION WITH HHT1-iPSCs ECs AND 
MONOCYTES



HHT phenotype recapitulated  in 3D in organ-on-chip 

• Abnormal proliferation of mutant hiPSC endothelial cells
• Abnormal interaction between ECs and pericytes/smooth 

muscle cells
• Abnormal behaviour of macrophages
• Only evident in 3D Organ-on-chip formats

ORGAN-ON-CHIP SHOWCASE



Gene Therapy for Catecholaminergic Polymorphic Ventricular Tachycardia by Inhibition of 
Ca2+/Calmodulin-Dependent Kinase II     Lab: W. Pu, Harvard
https://doi.org/10.1161/CIRCULATIONAHA.118.038514
Heart-on-Chip : calcium waves 

Strips of hiPSC-cardiomyocytes

ORGAN-ON-CHIP SHOWCASE

https://doi.org/10.1161/CIRCULATIONAHA.118.038514


A linked organ-on-chip model of the human neurovascular unit reveals the 
metabolic coupling of endothelial and neuronal cells. 
Maoz BM, Herland A…..Ingber DE, Parker KK      Nat Biotechnol. 2018: 36(9):865-874
Increased synapse elimination in schizophrenia patient-derived models of 
synaptic pruning
Sellgren CM, Gracias J...Sheridan SD, Perlis RH  Nat Neurosci. 2019 22(3):374-385.

…microglia in the cell models were 
“treated” with an antibiotic, minocycline, 
which proved to inhibit the synaptic 
pruning. By then using electronic data 
records from more than 20,000 individuals 
who had received either minocycline or 
another antibiotic during adolescence, for 
treatment of acne, they were able to 
demonstrate a clear protective effect from 
minocycline treatment in relation to 
schizophrenia onset.

ORGAN-ON-CHIP SHOWCASE

https://www.ncbi.nlm.nih.gov/pubmed/30125269


Translational Assessment of Drug-Induced Proximal Tubule Injury Using a Kidney 
Microphysiological System. Maass C, Sorensen NB, Himmelfarb J, Kelly EJ, Stokes CL, Cirit M.
CPT Pharmacometrics Syst Pharmacol. 2019;8(5):316-325.

Interconnected Microphysiological Systems for Quantitative Biology and 
Pharmacology Studies. Edington CD, Chen WLK, … Cirit M, Griffith LG. Sci Rep. 2018 14;8(1):4530

Integrated Assessment of Diclofenac Biotransformation, Pharmacokinetics, and Omics-
Based Toxicity in a Three-Dimensional Human Liver-Immunocompetent Coculture 
System. Sarkar U, Ravindra KC, Large E, Young CL, Rivera-Burgos D, Yu J, Cirit M, Hughes DJ, Wishnok JS, 
Lauffenburger DA, Griffith LG, Tannenbaum SR. Drug Metab Dispos. 2017;45(7):855-866.

OTHER ORGAN-ON-CHIP SHOWCASES

https://www.ncbi.nlm.nih.gov/pubmed/30869201
https://www.ncbi.nlm.nih.gov/pubmed/29540740
https://www.ncbi.nlm.nih.gov/pubmed/28450578


IS IT POSSIBLE TO MEASURE PK/PD RELATIONSHIPS?
Physiologically Based Pharmacokinetic and Pharmacodynamic Analysis Enabled by 
Microfluidically Linked Organs-on-Chips. Prantil-Baun R, Novak R, Das D, Somayaji MR, Przekwas A, Ingber DE. 
Annu Rev Pharmacol Toxicol. 2018 58:37-64.

A microfluidic device for a pharmacokinetic-pharmacodynamic (PK-PD) model on a chip.
Sung JH, Kam C, Shuler ML.     Lab Chip. 2010 10(4):446-55.

Multi-functional scaling methodology for translational pharmacokinetic and pharmacodynamic 
applications using integrated microphysiological systems (MPS). Maass C, Stokes CL, Griffith LG, Cirit M.
Integr Biol (Camb). 2017 Apr 18;9(4):290-302.

A pumpless multi-organ-on-a-chip (MOC) combined with a pharmacokinetic-
pharmacodynamic (PK-PD) model. Lee H, Kim DS, Ha SK, Choi I, Lee JM, Sung JH. Biotechnol Bioeng. 
2017;114(2):432-443.

On the potential of in vitro organ-chip models to define temporal pharmacokinetic-
pharmacodynamic relationships. McAleer CW, Pointon A, …, Williams D, Schnepper MT, Roles JL, Shuler ML, 
Hickman JJ, Ewart L. Sci Rep. 2019 ;9(1):9619.

Integrated Gut and Liver Microphysiological Systems for Quantitative In Vitro Pharmacokinetic 
Studies. Tsamandouras N, Chen WLK, Edington CD, Stokes CL, Griffith LG, Cirit M. AAPS J. 2017;19(5):1499

https://www.ncbi.nlm.nih.gov/pubmed/29309256
https://www.ncbi.nlm.nih.gov/pubmed/20126684
https://www.ncbi.nlm.nih.gov/pubmed/28267162
https://www.ncbi.nlm.nih.gov/pubmed/27570096
https://www.ncbi.nlm.nih.gov/pubmed/31270362
https://www.ncbi.nlm.nih.gov/pubmed/28752430


Organ-on-Chip
Roadmap Building blocks

Role of the European Organ-on-Chip Society (EUROoCS)

Janny van den Eijnden-van Raaij
Managing Director hDMT

ORCHID final meeting
Leiden, 23 September 2019



Organ-on-chip Consortium
Bottom-up initiative since 2015

www.hdmt.technology

http://www.hdmt.technology/


hDMT foundation 

Central 
Coordinator

Support
(Grants, funding)

Bundling and exchanging 
expertise, facilities and ideas

Platform function
(Theme groups)

Facilitation/
organization

Communication
(newsletter, website)

Network formation
(Public/private)

hDMT

Project Management
(Coordination and 

Monitoring)

Collaboration
(inter)national

Lobby/Image 
building

(new calls)
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STEM CELLS

Mummery Wijmenga Ferrari Sarro vd BergClevers

NOCI - NETHERLANDS ORGAN-ON-CHIP INITIATIVE

https://noci-organ-on-chip.nl

Kushner

https://noci-organ-on-chip.nl/


H2020 Future and Emerging Technologies  (FET-open-03) program

CSA  Coordination and Support Action (2 yr, 0.52M, start 1 October 2017)

ORCHID - ORgan-on-CHip In Development

Goal:
1. Build a network/community of 

academia, research institutes, 
industry, regulatory bodies, patient 
organizations, ….. 

2. Create a roadmap for Organ-on-Chip 
technology

3. Raise awareness by dissemination 
and communication

This project has received funding from the European Union's Horizon 2020 research and innovation programme
under grant agreement No 766884.

www.H2020-orchid.eu

http://www.h2020-orchid.eu/


Community Building
European Organ-on-Chip network

Partners
Austria (Univ of Technology Graz, Vienna)
Belgium (IMEC)
Denmark (Univ. Kopenhagen)
Finland (BiomediTech Tampere)
France (CEA-LETI, CNRS)
Germany (Fraunhofer, UMC Hamburg, Tissuse,

Jena Univ Hosp, TU Berlin, NMI, U Tübingen)
Greece (Nat. Techn Univ of Athens)
Italy (IMM-CNR, IPN-CNR, IFN-CNR)
Luxembourg (Univ)
Norway (Univ of Oslo)
Portugal (Univ of Coimbra)
Spain (Univ of Zaragoza)
Sweden (Uppsala Univ, Karolinska)
Switzerland (EPFL, Univ of Bern, ETH Zürich)
The Netherlands (hDMT)
United Kingdom (UK Organ-on-a-chip Network)
and more partners to come………

Towards a European Center of Excellence on human Organs-on-Chips
By creating strong research collaborations throughout Europe and beyond



www.euroocs.eu

http://www.euroocs.eu/


.

Stay tuned and join Organ-on-Chip Society

Member benefits
• enjoy discounted registration fee for the Annual 
Conference
• have exclusive access to the digital platform and 
forum
• share latest results and news
• find and connect with experts in the field
• receive regular updates on latest developments
through our newsletter

• profit from the upcoming EUROoCS Journal

JOIN

EUROo
CS

TODAY

www.euroocs.eu

First Board

Since 5 November 2018



Developing the roadmap
A joint effort

ORCHID partners
ORCHID Advisory Board
>30 Experts in interviews and
ORCHID workshops

Awareness
Communication

Building BlocksUnmet needs
Key Challenges
Market Perspectives

Economic Impact
Business Models
Training

Standardization
Regulation
Ethics

Digital Platform
Community Building



ORCHID brochures

Vision workshop Strategy workshop

DOI: 10.14573/altex.1905221DOI: 10.14573/altex.1908271
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Specifications Qualification Standardization
Production & 

Upscaling
Adoption

years

Initial 
development Applications

Academia

OoC
companies

Manufacturing
companies

Pharma

Food

Cosmetics

Environment

Clinic

Academia

Generic and standardized open technology platforms

Ready-to-use OoC devices
Ready-to-use OoC

devices

❑ Modular approach

❑ High throughput

❑ Automation

❑ Long-term
measurements

❑ Characterized
human cells

❑ Multiparametric
assays

❑ Conditions:
• Ease of use
• Convincing & rel iable data
• Qual ified model

❑ Bui ld a community

❑ Encourage global coordination

❑ Bridge the gap between

developers, end users & 
regulators

❑ Conduct showcases

❑ Independent testing
centers

❑ Establishment of an
evolutive, publicly
ava ilable database

❑ Task for OoC
community

❑ Start in early
development

❑ Different layers:
materials, s izes,
cel l input, media,
perfusion, data,
protocols, methods

❑ Prerequisites:

• Robustness
• Reproducibility
• Sustainability

❑ Attention for
industrialisation in
early development

The Building Blocks



Qualification
Bridging the gap between developers and end users

OoC 
developers

End users

Regulatory agencies 
(FDA, EMA)

Testing & Qualification 
infrastructure

Unified qualification requirements

Qualified and
fit-for-purpose
models

All developed models

Stakeholder 
communities
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Protocols (& devices)

Standardized technology transfer:
Data

Activities:
- Standardized testing
- Model analysis
- Qualification 
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Virtual
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Activities:
- Protocol development
- Standard methodology 

development
- Training

Wide variety of protocols, devices, etc.
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Beyond ORCHID
Role of EUROoCS



Future Events
https://www.micronanoconference.org

UPPSALA, SWEDEN 
Early July 2020

2019

Transition Animal-free Innovation

Utrecht, the Netherlands

https://www.micronanoconference.org/


THANKS TO ALL WHO CONTRIBUTED TO 

AND TO ALL WHO WILL CONTRIBUTE TO  

Thank you!
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Unmet needs, key challenges

& market perspectives
in organs-on-chip

Massimo Mastrangeli
Delft University of Technology, NL

Sylvie Millet, CEA, FR

Janny van den Eijnden-van Raaij, hDMT, NL

M. Mastrangeli et al., ALTEX 36 (4), 2019 (in press)
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EXPERT INTERVIEWS
17 KOLs

▪ OoCs global overview

▪ Technological state of the art

▪ Unmet needs & key challenges
▪ Dedicated investments

BIBLIOMETRIC APPROACH MARKET STUDY

▪ Ecosystem overview
▪ Technical aspects

▪ Industrial evolution
▪ Market data & forecasts

Quantitative analysis of patents 
and scientific articles: 

▪ insights into the regional

dynamism within the OOC field
▪ Identify industrial and academic

key players

▪ Quantify their positioning and 
technical strategies

REVIEW ARTICLES

WP 2: Methodology
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3

Year 2015 : latest complete year for patents (18 months are needed to publish the patent application).

Year 2016 : latest complete year for publications (documents were imported in November 2017).
CAGR : Compound Annual Growth Rate.
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Interviewed experts
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Outline

• Definition

• Unmet needs

• Technological challenges
• Key players

• Ethics
• Investments & market analysis

• Public awareness

• Conclusions
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MPS
What is an OOC?

• A subclass of MPS

• Features:

– Recapitulation of (patho)physiology

– Cell engineering

– Controlled microenvironment

– Dynamics 

• Perfusion, stimuli

– Real-time monitoring

OOC

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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What is an OoC?

“a fit-for-purpose microfluidic device, 

containing living engineered organ 

substructures in a controlled 

microenvironment, that recapitulates one or 

more aspects of the organ’s dynamics, 

functionality and (patho) physiological 

response in vivo under real-time monitoring” 

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

• Cells

• Monitoring

• Ease of use

• Qualification

• Standardization

• Drug development

• Accessibility for citizens

• Community

• New science

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Cells

• Abundant source

• Optimal type

– Primary cells

– Cell lines

– stem cells

• Foetal

• Embryonic

• Induced pluripotent

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Monitoring

• Real-time

• Multiple sensor data

• Unsupervised

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Ease of use

• Easy to set up

• Compatibility with laboratory facilities

• Automation

• Easy to interface

• Limited training

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Qualification

• Reproducibility & robustness
– Quality control

• Regulatory guidelines

– Context of use

• Specific to end users

– Reference compounds

– Comparison with prior data

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Standardisation

• Translation across labs

– Robustness, reproducibility

• Cross-platform compatibility

– Plug-and-play

• Guidelines

– Data formats

– Device performance

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Drug development

• Toxicology

• Efficacy

• High-throughput screening

• Clinical-trials-on-chip

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Accessibility for citizens

• Legislative regulation

• Therapeutic acknowledgment

• Cost reimbursement by health system 

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

Community

• Joint international development

– Projects & actions

– Programs & initiatives

– Consortia & institutes

– Non-specialist education

• Dialogue among players

– Multiple disciplines

– Early involvement of regulators

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Unmet needs

New science

• From reductionism to organism

• Tools for discovery

– Physiological mechanisms

• Non-modelled diseases

• Rare diseases

– Scaling laws

• Major long-term societal benefits

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

• Devices

• Cells

• Model complexity

• Drug development

• Qualification

• Personalized medicine

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

Devices

• Beyond PDMS

• Integrated sensors and actuators

• Simple, customized, flexible

• Compatibility with lab equipment

• Multiplexing, simplification of connections

• Upscaling & manufacturability

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

Cells

• Identification

• Differentiation & maturation

• Co-culture conditions

• Viability

• Isogenic lines

• Genetic representativity

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

Model complexity

• Cellular microenvironment
– Multiple cell types & ECM

– Immune & endocrine system

– Microbiome

• Vascularization & barriers

• Innervation

• Multi-organ interactions & scaling

– From single- to multi-OOC to human-on-chip

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

Drug development

• Prioritary diseases

– Efficacy

• Prioritary organs

– Toxicity

• High throughput

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Technological challenges

Qualification

• Availability of reference compounds

• Availability of in vivo dataDefinition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions



25

Technological challenges

Personalized medicine

• Patient-specific assay development
Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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ACADEMICS INDUSTRIES

ACADEMICS INDUSTRIES

ACADEMICS INDUSTRIES

patents publications

*

Key players

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Cell culture / co-
culture 2D/3D

Perfusion
gas / liquids flows

Organ / tissue 
physiological function

Microfluidic chip
+/- biosensors

American pioneers

APAC: historical players & newcomers

Europe: strong history in microfluidics & cell
culture

A
C

A
D

E
M

IA

>650

Key players

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Cell culture / co-
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APAC: historical players & newcomers

Key players

Definition
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Ethics
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Awareness
Conclusions



30

Cell culture / co-
culture 2D/3D

Perfusion
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Cell culture / co-
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Key players

• Dialogue between categories

– Academics: invention

– Industry: upscaling

– Regulators: rules & standards

– Clinicians: diagnostics

– Patients: ease of access

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Ethics

• OoCs solve rather than rise issues

– 3R’s of animal testing

– Clinical trials

• Use of human cells well addressed

• International coordination

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Investments

• Global: ~Human Genome Project (~1B$)
– DARPA+NIH funding: ~225M$ (2012-2022)

– NOCI: ~19M€ (2017-2027)

• From prototype to commercialisation
– Academia needs investors’ money to convince 

investors that their prototypes deserve investments

– Lack of standards may inhibit industry

– IP: freedom to operate study

– Fit for purpose: better and/or cheaper

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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PUBLIC PROGRAMS FUNDRAISING

$57M in 3 years

>$8M since 2014

$9,2M since 2013

$5,2M since 2014

$4,6M since 2015

$2,75M since 2014

OoC program
$70 million

5-year period

>$200 million over 
the past 5 years

Investments

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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OPTIMISTIC SCENARIO REALISTIC SCENARIO

✓ industrial adoption speed up
✓ technical challenges overcome

✓ production upscaling

production of 858k units in 
2022

overall market of $117M

production of 310k units in 
2022

overall market of $59,7M

Market analysis

Forecasts

↓ technical challenges not overcome
↓ Scaling issues unsolved

↓ Industrial adoption slowdown

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Public awareness

• Public mostly unaware, but easy to excite

– Animal testing has emotional & political appeal

• Media coverage small, but rising

– Oversimplification

– Scientific outlets

• Need to avoid hype

– Cautious communication

– Keep realistic

Definition

Unmet needs
Tech challenges

Key players

Ethics
Investments

Awareness
Conclusions
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Conclusions

• A most promising technology

• General excitement

• Multi-disciplinary

• Keep realistic

• Challenging

• High hopes
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BUDGET IMPACT ANALYSIS
Challenge: Exact R&D cost data is not publicly available; Different estimates from multiple sources

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Source: Paul et al, 2010; Prasad et al, 2017; DiMasi et al, 2016

Public 
Citizen

Prasad Paul DiMasi

327 662 2056 2759Total 2018 in 
USD Million

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

HumanPrehuman
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BUDGET IMPACT ANALYSIS
Costs per project, success rate, and cycle length are the most important cost drivers

Source: Paul et al, 2010

Cost drivers

• Cost-per-project refers to the costs-per-project that occur in each phase. 

• Success rate calculates the numbers of projects needed for one launch and accounts for the cost of failed projects.

• Cycle length is used as a time reference for the duration of each phase, and for the process as a whole. This time 
reference is used to estimate the additional capitalized costs of the investment.

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

HumanPrehuman

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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BUDGET IMPACT ANALYSIS
Costs per project describes the direct costs which occur for each project per phase

Source: Paul et al, 2010

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

1.2 2.9 12 5.8 17 46 173 46

HumanPrehuman

305

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Costs per 
project (USD 
Million)
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BUDGET IMPACT ANALYSIS
Success rate describes a project’s likelihood to reach the next phase

Source: Paul et al, 2010

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

80% 75% 85% 69% 54% 34% 70%Success rate

1.2 2.9 12 5.8 17 46 173 46

24 19 15 12 8.6 4.6 1.6 1.1Projects for 
1 launch (n)

HumanPrehuman

305

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Costs per 
project (USD 
Million)

5



© Fraunhofer IGB 

BUDGET IMPACT ANALYSIS
Cycle length describes the time a project takes on average to reach the next phase

Source: Paul et al, 2010

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

80% 75% 85% 69% 54% 34% 70%Success rate

1.2 2.9 12 5.8 17 46 173 46

24 19 15 12 8.6 4.6 1.6 1.1

12 18 24 12 18 30 30 18

Costs per 
project (USD 
Million)

Projects for 
1 launch (n)

Cycle length 
(months)

HumanPrehuman

305

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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BUDGET IMPACT ANALYSIS
Capitalized costs account for the costs of financing the R&D process over time 

Source: Paul et al, 2010

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

80% 75% 85% 69% 54% 34% 70%Success rate

1.2 2.9 12 5.8 17 46 173 46

24 19 15 12 8.6 4.6 1.6 1.1

12 18 24 12 18 30 30 18

109 191 479 174 316 369 363 55

Costs per 
project (USD 
Million)

Projects for 
1 launch (n)

Cycle length 
(months)

Capitalized

(USD Million)
2056

HumanPrehuman

305

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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BUDGET IMPACT ANALYSIS
Challenge: Exact R&D cost data is not publicly available; Different estimates from multiple sources

Source: Paul et al, 2010; Prasad et al, 2017; DiMasi et al, 2016

Target-
to-hit

Hit-to-
lead Lead opt Preclinical Phase I Phase II

Phase III 
Submission to 
launch

HumanPrehuman

Refined hypothesis: Organ-on-a Chip reduces the costs of the R&D process by 

a) acting upon the cost drivers “cost-per-project”, “success rate” and “cycle length” 

b) acting differently in the various R&D phases

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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BUDGET IMPACT ANALYSIS
• Budget impact analysis via expert interviews

• Total of 17 experts: from pharma (n=7), biotechnology (n=3), academia, (n=3), 
Organ-on-a-Chip developer, (n=1) and regulator (n=3)

• Combined results by linear opinion pooling, weighted for experience

N. Franzen et al. Drug Discover Today (2019) 

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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BUDGET IMPACT ANALYSIS
• Budget impact analysis via expert interviews

• Total of 17 experts: from pharma (n=7), biotechnology (n=3), academia, (n=3), 
Organ-on-a-Chip developer, (n=1) and regulator (n=3)

• Combined results by linear opinion pooling, weighted for experience

• Impacted phases:
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3
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4 4 2
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N. Franzen et al. Drug Discover Today (2019) 

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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• Budget impact analysis via expert interviews

• Total of 17 experts: from pharma (n=7), biotechnology (n=3), academia, (n=3), 
Organ-on-a-Chip developer, (n=1) and regulator (n=3)

• Combined results by linear opinion pooling, weighted for experience

• Impact on cost drivers:
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BUDGET IMPACT ANALYSIS

N. Franzen et al. Drug Discover Today (2019) 

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884
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Total R&D
Prasad 
($660)

DiMasi
($2760)

Optimistic - (26 – 35%) - ($169 – $234) - ($706 – $977)

Average - (10 – 26)% - ($66 – $169) - ($276 – $706)

Pessimistic (-10%) – (+5%) (-$66) – (+$30) (-$276) – (+$127)

Prasad et al, 2017 DiMasi et al, 2016

BUDGET IMPACT ANALYSIS

N. Franzen et al. Drug Discover Today (2019) 

Average = (Weighted mean of 75th percentile) - (Weighted mean of 25th percentile) 

Optimistic = (25th percentile) - (2 s tandard errors below lower limit of the distribution) 

Pessimistic = (75th percentile) - (2 s tandard errors above the upper limit of the distribution) 

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

12

• Budget impact analysis via expert interviews

• Total of 17 experts: from pharma (n=7), biotechnology (n=3), academia, (n=3), 
Organ-on-a-Chip developer, (n=1) and regulator (n=3)

• Combined results by linear opinion pooling, weighted for experience

• Overall impact:
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Pharmaceutical 

industry
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Pharmaceutical
industry

Academia

Customer segments

In-vitro
diagnostics

Chemical
industry

Cosmetics
industry

Food
industry

Veterinary
industry

Military

Education
Government

agencies

Transition to a more
diverse market

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

BUSINESS MODELS
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Chip Sales 
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Business models categories

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Hybrid

Chip Sale

Chip &

Instrument Sales
CRO

BUSINESS MODELS
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This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Material 
science

Sensors

Micro-
fabrication

Stem cell 
technology

live cell 
imaging

omics

TRAINING AND EDUCATION

15



© Fraunhofer IGB 

Scientists as developers, 

Scientists as end users (Academia), 

Scientists as end users (Industry), 

Scientists as decision-makers (Regulators / Grant Evaluators / Peer Reviewers), 

Technicians, 

Clinicians, 

Postgraduate Students (Doctorate studies), 

Postgraduate Students (Master's studies), 

Undergraduate Students (Bachelor's Studies)

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

In what?How?

TRAINING AND EDUCATION
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Scientists as developers, 

Scientists as end users (Academia), 

Scientists as end users (Industry), 

Scientists as decision-makers (Regulators / Grant Evaluators / Peer Reviewers), 

Technicians, 

Clinicians, 

Postgraduate Students (Doctorate studies), 

Postgraduate Students (Master's studies), 

Undergraduate Students (Bachelor's Studies)

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

71 experts answered 15 questions

• Professional profile

• Opinion on the state of Organ-on-Chip field development

• Specific training needs

TRAINING AND EDUCATION
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Head of 
Institution/Top 

Management; 14%

Senior Officer/Middle 
Management/Principal 
Investigator/Associate 

Professor; 54%

Technical Officer/Staff 
Scientist/Post-doctoral 

Fellow; 24%

PhD 
Student; 7%

Job Level

Academia; 
51%Industry; 

22%

Governmental; 9%

NGO; 3%

SME; 9%

Hospitals; 
5%

Employer

Basic Research; 
30%

Applied Research; 
42%

Pharmaceutical 
Industry; 20%

Field of Work

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Professional profile

TRAINING AND EDUCATION
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None
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Physics

Medicine
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Bioengineering (Biotechnology, Biomedical)

Engineering (Mechanic, Materials, Chemical)

Biochemistry/ Biology

Field of University education

Doctorate Degree Master's Degree Bachelor's Degree

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

• Initial basic science degree followed 
by a translational field of PhD

• 44% changed the field of studies 
from initial Bachelor Degree to 
Master and/or Doctorate degree

• 88 % hold a Doctorate Degree and 
all at least a Bachelor´s 

Professional profile

TRAINING AND EDUCATION
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This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

Opinion on the state of Organ-on-Chip field development

TRAINING AND EDUCATION

Aspects contributing for development Rank of Importance* Degree of Importance

Definition of specific cell culture standards – function and origin of cells 4,79

Very Important

Usability 4,64

Qualification of the models 4,51

Training 4,51

Sensors integration and real-time monitoring 4,38

High throughput cultivation and endpoint measurements 4,37

Production scale-up of Organ-on-Chip systems 4,28

Microfabrication techniques 4,25

Comparison with clinical data 4,06

Uptake by scientists from other fields 4,00

Somewhat ImportantComparison with animal data 3,48

PKPD modelling 3,35

* The answers were ranked considering by points: Very Important = 5; Somewhat Important = 4; Less Important = 3; Not Important = 1; Not Sure = 0
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This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

TRAINING AND EDUCATION

* The answers were ranked considering by points: Very Important = 5; Somewhat Important = 4; Less Important = 3; Not Important = 1; Not Sure = 0

Key Stakeholders to promote the Organ-on-Chip systems qualification, 

usability, uptake and/or long-term development
Rank of Importance*

Degree of 

Importance

Scientists as end users (Industry) 4,77

Very important

Technicians 4,49

Scientists as end users (Academia) 4,42

Scientists as developers 4,37

Scientists as decision-makers (Regulators/Grant Evaluators/Peer Reviewers) 4,29

Clinicians 3,63
Somewhat 

Important
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This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No 766884

TRAINING AND EDUCATION
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Engineering aspects

Biomaterials 4,43 3,87 3,76 3,20 3,86 2,90

Microfabrication techniques and manufacturability 4,32 3,42 3,32 3,11 3,94 2,47

Microfluidic principles 4,46 3,96 3,72 3,20 3,94 2,90

Monitoring and analyzing (sensors, imaging) 4,46 4,41 4,44 3,73 4,01 3,89

Biological aspects

Cell culture and stem cell technology 4,66 4,58 4,46 3,70 4,47 3,91

Bio banking, Data Management and Protection 3,84 4,00 4,21 3,97 3,47 4,34

Monitoring and analyzing (molecular biology / omics) 4,19 4,42 4,41 3,84 3,99 3,96

PKPD modelling 3,62 3,75 3,96 3,60 2,79 3,43

Pharmacology and Toxicology principles 3,99 4,24 4,56 4,06 3,30 4,26

Translational aspects

Quality Assurance 4,41 3,99 4,51 4,47 4,14 4,11

Science Communication 4,12 4,27 3,85 4,14 2,83 3,86

Regulatory affairs 3,84 3,73 4,47 4,61 2,70 4,09

Ethics 3,84 3,97 4,10 4,54 3,07 4,54

Average of total ranking in all aspects 4,17 4,05 4,14 3,86 3,58 3,74

Data from Table 3 on how important is training 4,37 4,42 4,77 4,29 4,49 3,63
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Deep knowledge/Theoretical and practical skills 96% 46% 33% 13% 13% 10%

Competence/Theoretical skills and Practical skills 0% 12% 10% 7% 9% 12%

Competence/Theoretical skills 4% 22% 26% 54% 7% 25%

Competence/Practical skills 0% 20% 30% 7% 65% 19%

Introductory/Awareness 0% 0% 0% 19% 4% 33%

None 0% 0% 0% 0% 1% 1%
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Seminars/courses integrated in a broader training 

program (1 semester)
8% 49% 42% 31% 41% 24% 39% 53% 28%

Specific postgraduate course (1 to 2 years) 85% 33% 27% 12% 12% 9% 52% 19% 13%

Up to approx. 20 h of non-practical training 2% 1% 2% 41% 6% 36% 2% 4% 16%

Up to approx. 20 h of practical training 5% 16% 28% 11% 40% 27% 7% 24% 39%

None 0% 0% 0% 5% 1% 4% 0% 0% 5%
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Seminars/courses integrated in a broader training 

program (1 semester)
8% 49% 42% 31% 41% 24% 39% 53% 28%

Specific postgraduate course (1 to 2 years) 85% 33% 27% 12% 12% 9% 52% 19% 13%

Up to approx. 20 h of non-practical training 2% 1% 2% 41% 6% 36% 2% 4% 16%

Up to approx. 20 h of practical training 5% 16% 28% 11% 40% 27% 7% 24% 39%

None 0% 0% 0% 5% 1% 4% 0% 0% 5%

Rank of 

Importance*

Degree of 

Importance

Bioengineering (Biotechnology, Biomedical) 4,81

Very important

Pharmacology/ Toxicology 4,73

Biochemistry/ Biology 4,49

Medicine 4,10

Engineering (Mechanic, Materials, Chemical) 4,09

Chemistry 3,44 Somewhat 

ImportantPhysics 3,29
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Budget 
Impact

- Significant benefit (attrition rate reduction)

- Unclear timeline, dependent of investment

Business 
Models

- Muliple models possible and already implemented

- Market diversity

Training

- Need to train technicians and end users

- Need to invest in ERC training
Eg. MSCA EUROoC ITN

How to accelerate the 
adoption of OoC by 

stakeholders?

How can you support us on 
assuring that?



C O O R D I N A T I O N  A N D  S U P P O R T  A C T I O N

Achievements & Future 

Perspectives

23 Septembre 2019, Leiden

Digital Platform & Community Building

N. Picollet-D’hahan, CEA, France



Digital Platform

2
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1

2

o broadcast and share information about OoC

o be established as Europe’s expert platform in this
field of research.

o become a worldwide reference for OoC technology.

o encourage collaborative projects

o create a community of experts

o target a large audience ( )For All



Building a broad Community

3
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General public & Institutions

Research community

Medical Centers

Industrials
(OoC developers, end-users)

Patients’ associations

Regulatory Agencies



Phasing

Digital Platformwww.euroocs.eu

Oct. 2017 Nov. 2018 March 2019

Pilot groupPilot group ▪ Pilot version 

▪ 162 Members



10-1-2020

5

Connexion to the website (as a non member)   

• Global architecture 
• About
• Timeline
• News
• Events

+ introduction to a dedicated access



P
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3

A dedicated access for members

This dedicated access :
▪ will serve as the central point to gather all information & to

boost the OoC dissemination @ EU and international levels

▪ offers a ‘marketplace’ for interdisciplinary experience sharing

and specific working groups.

▪ ensures higher visibility to European research teams

▪ allows to position those as key leaders in the field of OoC.

As a main achievement, the newborn EUROoCS and its support 
website is now including a Digital Platform for Members.



Becoming a member…

 Gives you access to forum of discussion (updated topics) 

and to specific reports

 Helps you to find new academic/industrial partners

 Gives you contacts for participating in emerging projects 

(e.g. H2020)

 Allows you to highlight your expertise 

 Gives you projects details and experts profiles

 Allows you to post job offers, Events, News, special 

announcements (Website administrator)

 Offers you discounts to conferences (e.g. EUROoCS Graz, 2019)

7



10-1-2020

8

Connexion to the website (as a member):   

• Members profiles and mapping
• Projects details and mapping
• Forum



4

Beyond ORCHID…

❑ A Business model: evaluated to generate financial resources
through membership fees and advertisements.

❑ A management structure: EUROoCS proposed as the driver of 
the DP, supporting its update and maintenance. 
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4
Key challenges for the future 

of the EUROoCS website ? 

❑A flexible and evolving tool: EUROoCS website will be enriched 
with relevant new content coming from new members (Events, News, 

Expertise, job offers, special announcements…)

❑ A dissemination strategy: how to invite more people to
become a member ? Networking ? Other European Societies ?
Newsletter ? Press release ? Conferences mailing list ?? …others
????



EUROoCS website incl. a Digital Platform

5
ORCHID members involved in the DP & its integration

you All for your attention & your participation !

the Pilot Group !   

Nathalie 



ORCHID final meeting

WP5 – Regulation, Standardization and ethics

Dries Braeken/Wolfgang Eberle

This project has received funding from the European Union’s Horizon 2020 research and 
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WP5: standardization, regulation, ethics

State of the art – SWOT analysis

Outlook on 
regulatory 
pathway

White paper on 
standardization

Societal primer 
on ethics

Policy paper

OoC in drug 
discovery

Primer on OoC

Guideline for the 
research 

community



ETHICS/COMMUNICATION

• OoC as an alternative to animal studies – a great opportunity filling 
the gap on missing test methods

• Ethical debate is more shifted to handling informed consent from the 
donor
• Complexity of OoC model poses the challenge of describing all purposes of 

experimentation upfront

• Development of a broad and enduring consent

• Connect to other debates 

• Largely positive bias today but take caution to overpromising



ETHICS/COMMUNICATION

• The window of opportunity for communicating to the public at large 
is now: We are only at the beginning of a roadmap for OoC and 
hence ideally positioned to enter a fruitful dialogue with the public at 
large with realistic expectations.

• The general public will not value OoC from a technology point of view 
but will embrace it or reject it from a personal or societal benefit.

• Recommendations:
• Explain the impact of OoC with respect to a concrete need. E.g. faster 

availability of drugs.
• Use case should be central, not the technology
• Perspective of impact in time – expectation management
• Cultural and value difference may influence perspectives 

• The definition
• Reduce or translate to understandable concepts
• Explain!!

• Use the EUROoCS society to enable efficient communication



A reach out to the policy makers…

Policy question: How does OoC

technology needs to be 

communicated in the future to 

the general public?

Policy choice A: active EU 

or national programs to 

disseminate OoC

Policy choice B: leave 

(academic) community to 

take the lead

Policy choice C: no 

communication

Criteria 1: legality Yes Yes Yes

Criteria 2: cost effectiveness No Neutral Yes 

Criteria 3: inclusiveness Yes Yes, but less probable Probably not

Criteria 4: impact Yes Yes, but less probable No



REGULATION

• Regulatory acceptance of 3R’s testing approaches:
1. Availability of the defined test methodology

2. Relevance – relation of the test to the effect of interest

3. Context of use: does the new data fill a gap

4. Reliable/robust

• The validation process (EURL-ECVAM)
• Evaluation

• Pre-validation

• Validation

• Independent peer review

• Recommendation for consideration in a regulatory context

OECD (2005). Guidance document on the va lidation and international acceptance of new or 
updated test methods for hazard assessment. OECD Testing Series and Assessment Number 34. 
ENV/JM/MONO(2005)14, pp 96, Paris, France: OECD.



Examples – ongoing efforts - outlook

• NCATS (NIH) testing centers / FDA / DARPA

Human tissue chips program – Tissue Chip testing centers

1. development of in vitro disease models

2. determine disease relevance

3. test effectiveness of candidate drugs

• EU programs (EU-ToxRisk – SEURAT-1, eTox, etc.)

• CIPA initiative 

• EU based testing centers will be crucial for EU OoC technology 
adoption

• Qualification in specific context of use / EU frameworks

• Collaboration with all stakeholders



A reach out to the policy makers…

Policy question: How 

can OoC technology be 

implemented in the 

regulatory pathway?

Policy choice A: 

Follow current 

guidelines for 

qualification, in 

concert with original 

methods (e.g., animal 

testing)

Policy choice B: 

Policy maker creates 

an instrument or 

framework

Policy choice C: Policy 

makes pilot lines for 

consortia that include 

relevant stakeholders 

and is actively involved

Criteria 1: legality Yes Not at this moment Not at this moment

Criteria 2: cost 

effectiveness

Yes No Yes

Criteria 3: inclusiveness No Yes Yes

Criteria 4: impact Yes, to a lesser extent Yes Yes



STANDARDIZATION

• Definition: Standardization is the process of developing and 
implementing specifications based on the consensus of the views of 
firms, users, interest groups and governments

• A technology standard represents the collective choice resulting 
from a balance between utility, technical possibilities and the cost 
structure of manufacturers on the one hand, and constraints of 
political, social and economic institutions on the other

• Friend or foe?
• Can have a positive impact on innovation, can make industries much more 

efficient and fuel progress

• Might constrain innovation by hampering creativity and delaying 
commercialization of inventions



Development of standards

• ISO: independent, non-
governmental organization with 
members in 162 countries

• 20,000 standards been set up 
since 1926

• Others: IEEE, IETF, 3GPP, SEMI, 
...



The key principles in standard development

• ISO standards respond to a need in the market

The request to develop a new standard always comes from industry or other 
stakeholders. In the process, a member of the stakeholder group contacts the 
national member of ISO, who then contacts ISO. 

• ISO standards are based on global expert opinion

ISO standards are developed by groups of experts from all over the world, that 
are part of larger groups called technical committees. These experts negotiate 
all aspects of the standard, including its scope, key definitions and content.

• ISO standards are developed through a multi-stakeholder process

The technical committees are made up of experts from the relevant industry 
but also from consumer associations, academia, NGOs and government.

• ISO standards are based on a consensus

Developing ISO standards is a consensus-based approach and comments from 
all stakeholders are considered. 



Standardization for OoC…

• Lab on chip technology standardization efforts:
• Working group in ISO, CEN/TC 332 (WG 7 micro process engineering) - ISO 

10991 2009 working document

• DIN (Deutsches Institut für Normung) standardization group on 
characterization for microreactors

• Microfluidics Consortium and consortium partners of EU Mfmanufacturing
project
• Standard pitch spacing dimension

• Connectors

• Cell culture good practices



A reach out to policy makers...

Policy question: How 

can standardization be 

implemented in OoC

technologies?

Policy choice A: 

Bottom up, i.e., 

spontaneous and 

without active role of 

the policy maker

Policy choice B: Top 

down approach 

facilitated by the policy 

maker

Policy choice C: Top 

down approach with 

a strong direction of 

the policy maker and 

influenced by 

regulatory 

stakeholders

Criteria 1: legality Yes No No

Criteria 2: cost 

effectiveness

Yes Yes Yes

Criteria 3: 

inclusiveness

No Yes Yes

Criteria 4: impact Uncertain Yes Yes





Awareness and communication

Luis J Fernandez / UNIZAR
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Communication and 
dissemination strategy

Informing about the project

Project Website

Press release

Brochure

Articles in magazines

Open days / Guided visits

Informing about results

Project Website

Brochures

Social media

Newsletter

Conference presentation

Open days / Guided visits

Provide results for their use

Scientific publications 

Roadmap

Training / Workshops

Brochures

Available repository of 
public deliverables

Organ on 
Chip

Scientific 
community

General
public

Industrial 
stakeholders



Website and Logo



Newsletters: https://h2020-orchid.eu/newsletter/

https://h2020-orchid.eu/newsletter/


Brochures



Social media



Social media



Social media
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Social media
According to twitter analytics,
Some of our principal followers during this period



ORCHID vision workshop

Aims 

Most relevant goals achieved

Establish the roadmap vision, including

definition of the concrete desired and feasible

short-term, mid-term and long-term goals for

growth and deployment of the Organ-on-Chip

technology.

• Organ-on-Chip (OoC) consensual definition

• Kick off meeting of the future European Organ on Chip Society

• Identification of the most relevant aspects related with:

✓ Unmeet needs

✓ Technological challenges

✓ Qualification and validation

Stuttgart 23-5-2018



ORCHID strategy workshop

Aims Most relevant goals achieved

• Establish a European OoC roadmap

through expert discussions, conclusions

and recommendations.

• Six specific building blocks were identified:

• General consensus on the potential

contribution of the European Organ-

on-Chip Society (EUROoCS)

• EUROoCS will initiate and catalyze

dialogue between OoC developers,

end users and regulators

Leiden 17-1-2019

(1) Application

(2) Specification

(3) Qualification

(4) Standardization

(5) Production/upscaling

(6) Adoption.



ORCHID strategy workshop
Leiden 17-1-2019



Participation in conferences

Aims 

Some numbers

• Attract the attention of the scientific community

about the benefits of the Organ-on-Chip technology

• Increase the interest of young researcher in order to

incorporate this technology into their laboratories.

• 36 conferences with a total of 8.000 attendees

• Different topics: Organ on Chip and others (toxicology, cancer, etc.)

• Partners involved in the organization of EurOoC 2018



Industrial Stakeholders

Aims 

Most relevant goals achieved

• Experts interviews to define unmeet needs, technological challenges and

commercial and cost issues

• Bilateral meetings to promote collaboration between the academic and industrial

sector.

• Establishment of a European research network to promote organ-on-a-chip

technology. H2020 Innovative TrainingNetworks (EurOoC)

Mobilize the European industrial stakeholders to 

promote the development and innovation of 

this technology



General Public

Aim

Highlighted activities

• European researchers night

• Pint of Science

• Open doors and visits to Primary

schools, High-Schools

• TV shows, radio, etc….

Communicate to the European citizens

the main goals of the ORCHID project and

also disseminate the results obtained in

the frame of this project



Summary: 
Dissemination activities



Summary



Targets
GENERAL PUBLIC

PATIENTSSCIENTISTS

CLINICIANSREGULATORY AGENTS END USERS

3

POLITICIANS

Most Remarkable Future Actions 



Targets
GENERAL PUBLIC

PATIENTSSCIENTISTS

CLINICIANSREGULATORY AGENTS END USERS

3

POLITICIANS

Most Remarkable Future Actions 



Patients
Who are they?

Associations of patients of different pathologies at
European level.

What is the message?

Let the patient see the benefits and possibilit ies of OoC
technology to im prove the qualityof life.

Tiny technology helping bring safe new drugs to
patients faster.

7



HOW TO REACH THEM 

• An explanatory, illustrative docum ent should be prepared, with specific inform ationfor the patient association.
• Draw up a list of 20 m ost important patient associations in Europe. (see annex 1).

• Contact the president of the patient association for an interview.
• Give a presentation about the technology (personally) and the roadm ap of ORCHID focusing on their needs.

Patients

8



FOLLOW UP INITIATIVES 

• Invite a patients’ association each year to take part in a round table at
the EUROOCS congress to explain their problem s and / or needs.

• Maintain regular contact through newsletters or events.
• Each year select new patient associations to contact with in order to

obtain feedback on OoC´s application priorities.

Patients

9



Clinicians

Medical staff.

Let them know the concept and what is the
possibility they have to im ply it in the clinic and at the

sam e time get information from them.

16

Who are they?

What is the message?



HOW TO REACH THEM

• Try to reach them inm edical conference, setting up a stand.
• Draw up a list with the m ost relevant Health Research Institutes in Europe (annex 1).

• Select the 10 m ost relevant and try to m ake a personal interview with the responsible.
• An explanatory, illustrative docum ent should be prepared, such as a brochure (specific for clinicians), explaining OoC technology

and its benefits and dissem inate it among the next 20 Institutes.

• Invite m edical associations to the EUROoCS round table and request space in their congresses to dem onstrate our technology.
• Organize outreach sessions in hospitals for resident doctors and m edical students (3 per year).

Clinicians

17



FOLLOW UP INITIATIVES 

• Invite a research organization to the EUROOCS round table 
• Co-organize satellite sesions in their annual m eetings with similar 

organizations to identify their needs and to define ways of increasing 
collaboration

• Each year select new clinical societyies, Aligned with the patient 

associations, to contact with in order to obtain feedback on OoC´s
application priorities and needs

Clinicians

18



5 100

Specifications Qualification Standardization
Production & 

Upscaling
Adoption

years

Initial 
development

Applications

Academia

OoC
companies

Manufacturing
companies

Pharma

Food

Cosmetics

Environment

Clinic

Academia

Generic and standardized open technology platforms

Ready-to-use OoC devices
Ready-to-use OoC

devices

❑ Modular approach

❑ High throughput

❑ Automation

❑ Long-term
measurements

❑ Characterized
human cells

❑ Multiparametric
assays

❑ Conditions:
• Ease of use
• Convincing & reliable data
• Qualified model

❑ Build a 
community

❑ Encourage global 
coordination

❑ Bridge the gap 
between developers, 
end users & regulators

❑ Conduct showcases

❑ Independent testing
centers

❑ Establishment of an
evolutive, publicly
available database

❑ Task for OoC
community

❑ Start in early
development

❑ Different layers:
materials, sizes,
cell input, media,
perfusion, data,
protocols, methods

❑ Prerequisites:

• Robustness
• Reproducibility
• Sustainability

❑ Attention for
industrialisation in
early development

Organ-on-Chip Roadmap 
The building blocks



Patient associations

Regulatory agencies

General public

Research community

Medical centers

Industry

Dissemination

Policy makers



Qualification



Standardization



Valorization

The Valley of Death
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