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SelectBIO Organ-on-a-Chip & Tissue-on-
a-Chip Europe 2019 Satellite Meeting 
Sponsored by the ITN-MIMIC 
 
Satellite Meeting Sponsored by the ITN-MIMIC  
 
This Satellite Meeting is Sponsored by the ITN-MIMIC presents 
research efforts being performed in a University-Company 
Partnership focused on Organ-on-a-Chip. MIMIC - ''Mimicking 
organs-on-chips for high-throughput screening and basic 
research'' - is an interdisciplinary European Industrial Doctorate at 
the interface of cell biology, engineering and drug development. 
ITN-MIMIC is a collaborative innovative research program created 
by the University of Sheffield (Sheffield, United Kingdom) in 
Collaboration with two industrial partners MIMETAS and 
Galapagos (Leiden, The Netherlands). 
 
Satellite Meeting Date: Monday, 17 June 2019 
Satellite Meeting Time: 15:30 to 18:40 
Venue: Van Cappellen Zaal, de Doelen Conference Center, Rotterdam, The Netherlands. 
 
This Satellite Meeting is Free and Open to all SelectBIO Conference Delegates, Speakers and 
Exhibitors and Offers an Excellent Opportunity for Scientific Exchange and Networking. 
 
Satellite Meeting Schedule 
 
15:30 Introduction to the Satellite Meeting. Dr Kai Erdmann, The University of Sheffield 
 
15:40 Presentation by Dr. Dorota Kurek, Senior Scientist, MIMETAS, Entitled "High-Throughput 
Human Organ-on-a-Chip System for Drug Discovery and Disease Modelling." 
The challenge in creating better biomimetic models lies in capturing the 3D morphology, heterogeneity 
and boundary aspects of tissues. Recent developments in microfluidic techniques enable to add more 
physiologically relevant cues, such as long-term gradient stability and continuous perfusion. 
Furthermore, microfluidic techniques allow patterning of cell layers as stratified co-cultures, in order to 
capture complex tissue architectures found in vivo. These microengineered physiological systems 
capable of mimicking discrete stem cell environments allow for quantitative and reproducible 
characterization of stem cells and stem cells derived tissues with (patho)physiological significance. 
MIMETAS OrganoPlates® platform allows for a stratified layering of ECM gels optionally interchanged 
with medium perfusion channels. Cells embedded in extracellular matrix (ECM) gels can be directly 
patterned into membrane-free microchannels through the use of the PhaseGuide technology. The 
microfluidic channels not only allow solid tissue deposition, but also for the growth of perfused boundary 
tissues like epithelial tubes and endothelial vessels adjacent to solid tissue. The 3D environment 
enables long term culture and differentiation of cell clusters. iPS neurons were grown over two months 
and showed both induced and spontaneous electrophysiological activity shown with calcium reporters. 
Lgr5+ small intestinal organoids developed crypt-villi morphology that is typically associated with gut 
epithelium. Endothelial vessels and epithelial tubules were co-cultured with stromal cells to capture the 
heterogeneity of organs. Our organ-on-a-chip platform is based on a microtiter plate footprint, harboring 
96 culture chambers, and fully compatible with both high content screening (HCS) fluorescent and 
luminescent readout. 
 
Dorota Kurek is senior scientist model development and application at 
MIMETAS. She received her PhD in Developmental Biology at Erasmus 
University in 2008 and has many years of postdoctoral experience in stem cell 
biology at the Erasmus Medical Centre in Rotterdam. Her research activities 
were centred around signalling pathways controlling decisions in stem cells. 
Dorota is the MIMETAS project leader for intestinal chip development and for 
research focused on 3D tissue modelling using human (patient) derived 
pluripotent stem cell or adult stem cell organoids.  
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16:10 Presentation by Dr. Kai Erdmann, The University of Sheffield, Entitled "In Vitro and In Vivo 
Model Systems to Investigate the Molecular Mechanisms of Lowe Syndrome." 
Lowe syndrome is a X-linked monogenetic disease caused by mutations in the gene for OCRL. OCRL 
codes for a phosphatidylinositol-5-phosphatase, which is localized to the Golgi-apparatus, to 
endosomes and to late stage clathrin-coated pits, implicating a major role in membrane trafficking. Lowe 
syndrome is further characterized by congenital cataracts, defects of the central nervous system and a 
reabsorption defect in the kidney. This presentation will summarise the molecular mechanisms of Lowe 
syndrome as far as currently understood. In particular we will introduce the current available model 
systems for investigating Lowe syndrome, comprising state of the art cell culture models including our 
organ on chip approach as well as in vivo models like zebra fish and mice. 
 
Kai Erdmann is a molecular cell biologist and senior lecturer at the University of 
Sheffield, UK with a major interest in epithelial cell biology. He studied at the Ruhr 
University Bochum, Germany and worked previously as a Feodor-Lynen fellow 
and postgraduate associate at Medical School, Yale University, USA from 2003-
2007. From 2007-2012 he worked as Privatdozent for biochemistry at Ruhr-
University Bochum and moved 2012 to University of Sheffield. Kai Erdmann is 
interested in particular in the molecular mechanisms underlying epithelial 
diseases like Lowe syndrome, Crohn’s disease or cystic fibrosis with a focus on 
membrane trafficking and mechano-transduction.  
 
16:40 Presentation by Sindhu Naik, The University of Sheffield, Entitled "Establishment & Validation 
of In-Vitro Disease Model to Study Lowe Syndrome and Dent II Disease." 
Lowe syndrome and Dent II disease are two rare X-linked recessive genetic disorders affecting eye, 
kidney and brain. The Inositol polyphosphate 5-phosphatase OCRL-1, encoded by the OCRL gene, 
dephosphorylates (PI(4,5)P2 & PI(4,5)P3 present on cell membranes and other vesicles into PI4P. 
Mutations in OCRL lead to the accumulation of PI(4,5)P2 and PI(4,5)P3 causing cataracts, mental 
disabilities, and kidney dysfunction in Lowe syndrome patients. Dent II disease displays mild phenotypes 
of kidney dysfunction, also due to mutations in OCRL gene.  Research has shown that OCRL is involved 
in multiple cellular processes such as clathrin mediated endocytosis, membrane trafficking and actin 
skeleton dynamics. The underlying molecular mechanisms of the disease is still largely unknown, due 
to absence of physiologically relevant models. We have established a unique in-vitro model to study 
disease phenotypes of kidney, by generating OCRL-knock-out proximal tubule cell line, utilizing 
CRISPR-Cas9 gene editing technology. Our model, combined with MIMETAS OrganoPlate® 
technology, enables culturing of 3D proximal tubules with shear stress, mimicking the in-vivo 
environment. We have successfully characterized our disease model to show phenotypes recorded in 
literature such as defects in primary cilium maintenance, transport, actin cytoskeleton abnormalities, 
and megalin mediated endocytosis defect. The OrganoPlate® 3D diseased kidney model offers a novel 
way of studying Lowe syndrome and its underlying disease mechanisms and a unique opportunity to 
screen for drugs in a high throughput manner, which could ameliorate the disease condition. 
Furthermore, the functional characterizations might give us an insight into yet unknown disease 
mechanism. 
 
Sindhu is a Marie Skłodowska-Curie researcher currently pursuing her PhD 
degree with Galapagos, a biotech pharma company and MIMETAS - The organ 
on a chip company, as part of the collaboration between The University of 
Sheffield (Academic partner) in ITN Mimic. She began her scientific career at 
Trento, Italy in Laboratory of Axonal Neurobiology under the guidance of Dr. 
Marie-Laure Baudet during her Master studies. There, she established, then 
budding field of CRISPR-CAS9 gene editing technology in Zebrafish. As a 
biotechnologist, she then continued to apply her gene editing knowledge at the 
University of Sheffield, where as part of her PhD research, she has successfully 
developed a disease model in human proximal cells to study Lowe Syndrome and 
Dent II Disease. She is currently utilizing the Organ-On-chip platform by Mimetas 
called OrganoPlate® to make the model physiologically relevant to understand the underlying 
mechanisms of the diseased state.  Additionally, she has 5 years of experience as a Financial Analyst 
at Goldman Sachs, where she has acquired many soft skills such as attention to detail, data analysis, 
presentation skills, and project management.  
 
 
 
17:00 Coffee Break and Networking 
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17:30 Presentation by Kinga Kosim, The University of Sheffield, Entitled "Establishment and 
Validation of an In Vitro Model for Crohn’s Disease." 
There is a great need for more reliable in vitro disease models for inflammatory bowel disease (Crohn’s 
disease and ulcerative colitis) that are suitable for drug development. Having such models in place 
would greatly impact on drug development costs and increase safety of newly developed medicines. 
Here we present our research using the OrganoPlate® developed by MIMETAS to mimic Crohn’s 
disease in vitro. The platform based on a microtiter plate harbours up to 96 chips and enables the 
culturing of perfused intestinal 3D tube-like structures in a membrane-free manner. In our model we are 
using both, gut epithelial cell lines as well as primary cells. We induce the inflammation state with MDP 
(muramyl dipeptide) that is a minimal bioactive peptidoglycan motif common to all bacteria. Proper 
epithelial cell polarization, formation of tight junctions and expression of intestinal markers have been 
confirmed in our model. Importantly, we are able to demonstrate and quantify the pro-inflammatory 
reaction of the epithelium in response to the inflammatory trigger. The diseased phenotype shows 
elevated levels of pro-inflammatory cytokines and disturbed barrier integrity as shown by TEER 
measurements. This physiologically relevant 3D model is suitable for high-throughput drug screening.    
 
Kinga Kosim is a PhD candidate at the University of Sheffield (UK), presently on 
industrial secondment at MIMETAS – the organ on a chip company. She is part 
of the ITN-MIMIC, the network that brings together academia and industry and 
gives the opportunity to perform research at the interface of cell biology, 
engineering and drug development. Before joining the industrial doctorate 
program, she obtained Master’s degree in Biotechnology at the University of 
Warsaw and gained additional research experience at EMBL Rome, Aarhus 
University and Università degli Studi di Milano. Currently she is working on 
development of the physiologically relevant gut on a chip model that would be 
suitable for high throughput drug screening.  
 
 
17:50 Presentation by Claudia Beaurivage, Galapagos BV, University of Sheffield, Entitled "High-
Throughput Microfluidic Gut-on-a-Chip Models for Drug Discovery and Target Validation in Inflammatory 
Bowel Disease." 
Inflammatory bowel disease (IBD) is a group of chronic relapsing inflammatory diseases of the 
gastrointestinal tract. Patients suffering from IBD have presently limited options in terms of treatment 
due to the lack of physiologically-relevant models to study IBD. This study reports the development of 
two novel microfluidic gut-on-a-chip models that could lead to a better understanding of this complex 
pathology. The first model, simple and robust, is composed of the human cell line Caco-2 submitted to 
a pro-inflammatory trigger. Inflamed Caco-2 cells display loss of barrier function and increased cell 
activation; two important events of IBD pathology in patients. More importantly, we were able to prevent 
the establishment of inflammation by exposing the Caco-2 cells to known anti-inflammatory compounds 
as well as by decreasing the expression of inflammatory effectors by adenoviral knock-down. The 
second model, more complex and physiologically relevant, is a co-culture between human primary 
intestinal epithelial cells (IECs) and human primary macrophages, triggered by a mixture of cytokines 
and bacterial components. IECs and macrophages show increased cytokine production upon trigger, 
which could also be prevented by exposure to anti-inflammatory drugs used in IBD patients. Overall, we 
show two gut-on-a-chip that could be used to model IBD; a robust and simple one that could be used in 
high throughput screens and a more complex and relevant one that could be used for refined purposed 
such as target validation or even personalized medicine. We hope that these models 
will lead to the discovery of novel drug targets to treat IBD patients more efficiently 
and accurately. 
 
Claudia Beaurivage is an industrial Marie Skłodowska-Curie Ph.D candidate 
affiliated to the University of Sheffield, in the United Kingdom. Previously, she 
obtained her Masters degree with highest distinctions at the Université de 
Sherbrooke in Canada where she worked on a mouse model of Inflammatory Bowel 
Disease (IBD). In 2016, she joined Galapagos,  a clinical-stage biotechnology 
company, to pursue an industrial Ph.D where she continued her work on IBD by 
setting up a high throughput microfluidic model of the human intestine to be used in 
drug discovery processes for the treatment of IBD.  
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18:10 Presentation by Dr. Meike van der Zande, RIKILT – Wageningen University & Research 
(invited speaker), Entitled "Human Gut-on-a-Chip as a Predictive Model for Compound Bioavailability 
and Toxicity." 
Human intestinal barrier models grown in microfluidic devices have been proposed as improved in vitro 
models that better recapitulate the human intestinal functions. Microfluidic flow conditions allow for 
accurate control of the extracellular chemical concentration and physical microenvironment in which 
cells are grown. During this presentation, several types of gut-on-a-chip models, with increasing 
complexity in biology, will be discussed. First, the design and characterization of the models will be 
discussed, focusing on critical parameters that should be evaluated. Secondly, the models will be 
discussed in relation to their use and performance for bioavailability and toxicity studies, showing their 
potential for future application in the fields of pharmacology and toxicology. 
 
Dr. Meike van der Zande is a scientist at RIKILT – Wageningen UR and is 
specialized in bioavailability and effect studies (using toxicogenomics), both in 
vitro (using organ-on-a-chip technology) and in vivo. She is participating in both 
national and EU projects.  
 
 
 
 
 
 
 
18:40 Close of Meeting 
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