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Increasing quality of life is of the utmost importance 
to our society. In this day and age of modern me-
dicine, we’re aiming to do just that for individuals 
touched by disease, normal wear and tear, injury or 
bad genes. We push our bodies, test our limits, and 
mask our disabilities and decline with medication, 
surgical intervention, diet and technology.

Yet, is living longer worth compromising quality of 
life? We don’t think so. This is why, in Utrecht, we 
strive to improve quality of life through the repair, 
replacement and restoration of tissue function.

But before we can accomplish these goals, we  
need to fully understand what we’re dealing with. 
Basic science and technology provide us with the 
knowledge to make new discoveries, and better 
ways to convert these into clinical application.  
We relish the challenge of digging deep and  
puzzling together how our bodies work.

In Utrecht, we’ve carved out a unique niche and  
we see partnerships between human and animal 
clinicians and scientists, who give true meaning to 
the concept of working together. We integrate basic 
science with emerging technologies with patient 
needs and have the infrastructure, knowledge and 
creativity to convert an idea into a tangible benefit 
for our patients.

We welcome you to read through some of our 
highlights and hope that you feel as inspired and 
energized as we do. We have amazing talent in this 
complex field, and together, we’re accelerating the 
pace of regenerative technologies and  therapies.

Marianne Verhaar, MD, PhD and Paul Coffer, PhD
Co-Directors Regenerative Medicine Utrecht
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Located at the Utrecht Science Park, RMU brings 
together the largest number of researchers in the 
Netherlands to address global health care problems. 

Our outstanding scientists, engineers, clinicians,  
students, ethicists and staff work  together closely  
to translate scientific and technological discoveries 
into patient benefit.

Regenerative Medicine 
Utrecht
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Accelerating the pace of  
regenerative therapies.

Vision

Imagine a world where there is no shortage of donor 
organs, where we can repair or replace organs da-
maged by injury, disease or ageing. A world in which 
we can customize treatments for each individual. 
This is the long-term goal of regenerative medicine. 
We combine excellent science and technology, we 
mix outstanding researchers and clinicians, and strive 
to help our bodies heal themselves.

Mission

1.  To bring novel regenerative treatments for  
patients to standard clinical care.

2.  To provide a center of excellence for biomedical, 
technological and stem cell-based research.

3.  To attract, train and educate the next generation  
of investigators and caregivers to develop and  
implement regenerative therapies.

4.  To incorporate societal perspectives through  
active connections to patient  (societies) and  
relevant stakeholders.

5.  To actively foster (international) collaboration  
with academia, government and industry.



Our focus areas
Repair, replace, restore.

We believe that regenerative technologies, combined  
with stem cell and developmental biology, can provide 
solutions for current and future health problems.

We focus on three scientific areas:
• Cardiovascular Tissue Regeneration
• Musculoskeletal Tissue Regeneration
• Stem Cell and Organoid  Biology

Underlying these themes are enabling technologies,  
ethical consideration and alignment with our various  
stakeholders, including patients and their families.

The convergence of these aspects results in better  
interdisciplinary cooperation and a culture of openness 
and sharing.

We constantly seek to increase our contribution, and  
welcome the opportunity to partner, discuss, teach and 
support individuals and groups in this great endeavor.

Here, we see collaborative projects between animal 
and human physicians and scientists, who give true 
meaning to the concept of working together. Utrecht  
Science Park makes it easy to transfer in vitro findings 
at the bench into initial medical inquiry in the veteri-
nary clinic, with an eye on application in the  academic 
(human) hospital.

Stem cells are a  
unique tool providing 
us insight into what 

goes wrong when our 
health declines, and 
ultimately, how to  

fix it.

We have the  
right combination of  

expertise to tailor 
regenerative  

treatments and set 
new clinical  
standards.

We aim to do more 
than just manage 

symptoms. We strive 
to reverse or repair 

damaged tissues  
and organs
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Regenerative Medicine Center  
Utrecht (RMCU)

In a unique initiative, the UMC Utrecht and the Hubrecht 
Institute facilitated the creation of a newly built location 
that brings together the largest number of researchers 
in the field of regenerative medicine and stem cells in 
the Netherlands. This one of the few centers of such  
magnitude in Europe.

The RMCU is a collaboration of approximately 200  
researchers led by more than 20 principal investigators, 
who interact on a daily basis with 60 other principal  
investigators and their groups, all under the larger 
umbrella of Regenerative Medicine Utrecht. The RMCU 
is ideally situated at Utrecht Science Park, next to the 
renown Hubrecht Institute; across the street from the 
UMC Utrecht academic hospital; kitty-corner to the 
Faculty of Science, Utrecht University; and a short walk 
from the Faculty of Veterinary Medicine, Utrecht Uni-
versity. Sprinkled throughout the campus are start-ups, 
established companies and valorization opportunities.

This extraordinary community is an exciting nexus  
dedicated to educating our future generations and  
advancing regenerative therapies. 

We connect investigators from diverse specializations  
to address the complexities of tissue damage and repair. 
Our community connects clinicians (both human and 
animal), scientists, engineers, ethicists, entrepreneurs, 
government, industry and patients.

We combine knowledge with creativity, and look at  
biomedical challenges from new perspectives in order  
to develop innovative regenerative solutions.

We’re converging multiple disciplines that together  
are transforming the landscape of healthcare.
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History is rich with scientific discovery leading to our current 
insights into regeneration. The concept of regeneration 
dates back to the ancient Greeks (think of Prometheus and 
his regenerating liver), and since the discovery of embryonic 
stem cells in the 1980s, a whole new frontier of biomedical 
research has emerged. 

There is nothing in the natural world that rivals a stem cell. 
We now know that life happens because of the power of 
these special cells. Embryonic stem cells can become all the 
cell types of our body, and adult stem cells can mature into 
the cell types of the tissue they originate from. 

Stem cells coordinate and control the balance of life, and  
we’re trying to tip the balance in favor of regeneration in  
order to improve quality of life for those in need of tissue  
repair or replacement. 

The discovery of organoids (mini-organs) in Utrecht,  
together with advanced technologies such as biofabrication 
and gene editing, has greatly advanced the field of  
Harnessing our body’s potential regenerative medicine.  

In Utrecht, we focus on continuing to unravel the underlying 
scientific principles of this field and aim to transform existing 
cells and grow new tissues, in such a way that is beneficial  
for each individual patient. Our regenerative medicine  
approaches will help make better diagnostics, more effective 
therapies and quicker healthcare decisions.

Stem cell and organoid biology 

Harnessing our  
body’s potential
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The complicated thing about Wnt 
Wnt proteins are highly conserved, meaning that whether you’re a sponge, 
flatworm, fly or human, you’ve got Wnt. Wnts are small molecules that bind 
to cell surface receptors and are important for biological events from organ 
development to tissue regeneration and homeostasis. Improper Wnt sig-
naling results in cancer, metabolic disease and failure to regenerate tissues. 
Finding the balance between anti-cancer and pro-regenerate mechanisms 
may lead to innovative regenerative therapies. We’re investigating new  
regulators of the Wnt signaling pathway in order to understand their role in 
regeneration so that we can design more specific and powerful drugs for 
tailored treatment strategies. To this end, we’re using normal and tumor  
organoids to modulate newly identified regulators and screen novel drugs.
Our challenge is to design new molecules that will specifically inhibit Wnts 
without upsetting other essential biological processes. 
– Nicola Fenderico, PhD candidate

Turning cellular debris into therapy
Extracellular vesicles (EV) were once thought of as the garbage bins of a cell 
- they carried debris out of the cell. We now know that they’re important for 
communication between cells, as one cell can take up an EV from another 
cell, thereby potentially influencing the behavior of the new host. Taking  
advantage of this naturally-occurring process, we’re using stem cell-derived 
EVs as vehicles to transport factors  essential for tissue repair and regenera-
tion or for the delivery of targeted agents such as siRNAs (tools for silencing 
genes). Hopefully, we can deliver EVs to the damaged area of the heart to 
stimulate repair. To this end, we’re designing a GMP-compatible (clinical 
grade) bioreactor for the scalable isolation and production of EVs from stem 
cells, and improving biomaterials we can use for the slow release of EVs  
over time. - Pieter Vader, PhD

CRISPR/Cas9 to correct a genetic muscle disease
Facioscapulohumeral muscular dystrophy (FSHD) is one of the most frequently inherited muscle wasting diseases  
and has no cure or effective treatment. It’s caused by an abnormally active DUX4 gene, which is so toxic to muscle 
cells that they die. Studying DUX4 is complicated. It can consist of 11 to more than 100 repeated sections within  
the genome, making it difficult to target, and DUX4 itself, is involved in the regulation of many other genes.  
With CRISPR/Cas9 gene editing tool combined with an exonuclease to cut DNA in the right place and chew away  
a portion of the DUX4 gene, we hope to restore it to normal quiet levels. We’re also looking for targets of DUX4  
that are directly related to only the FHSD phenotype, in order to develop  an effective therapy. 
– Ator Ashoti, PhD candidate



Stem cell clinical trial for Systemic Sclerosis
Systemic sclerosis is a debilitating autoimmune disease that results in  
thickening of connective tissue and damaged blood vessels. Patients with 
this disease develop chronic ulcers on their fingers to point where they can 
no longer use them for everyday activities, like typing on a mobile phone.  
Eventually, patients develop severe infections or lose fingers and there is no 
cure. We’ve designed a pilot clinical trial to inject mesenchymal stem cells 
(MSCs) locally, into the major muscles of the hands and arms. We expect the 
MSCs to promote the growth of new blood vessels by secreting beneficial 
factors and interacting with local tissue cells. 
– Femke van Rhijn, MD, PhD candidate 

Bioengineered liver
Drug-induced liver injury is the leading cause of acute liver 
failure in the developed world, and the main reason for drug 
failure during clinical trials. This is not only a huge health issue, 
but also has an enormous financial impact on pharmaceutical 
companies. We’re combining liver organoids (mini-organs) with 
hydrogels and bioprinting to make a reliable model system 
to predict drug-induced liver injury before a drug enters the 
pre-clinical phase. Since the organoids are patient-derived, we 
can also use this model system to predict a specific patient’s 
response to a variety of drugs before treating this patient. In 
another project, we’re planning to use a special hydrogel that 
can be broken down by the liver cells, so that they can fuse 
together to build bigger functional liver units with incorporated 
blood vessels. Ultimately, we aim to restore liver function with 
these implantable bioengineered liver tissues. 
– Kerstin Schneeberger, PhD

Stem cell-based therapy for a torn meniscus 
There is no treatment for a ruptured or torn meniscus (joint 
cartilage of the knee) and surgical removal leads to increased 
chance of early osteoarthritis. We are mapping out a cell-based 
procedure based on the IMPACT trial to regenerate the  
meniscus. Like the IMPACT procedure, patients will undergo 
surgery, meniscus cells will be extracted and combined allo-
geneic MSCs and seeded in a collagen meniscus implant (CMI). 
The CMI is already used in the clinic to substitute part of the 
meniscus, but it lacks biological activity leading to inferior tissue 
repair. The treatment under development will be a one-stage 
procedure, meaning that all steps and implantation of the CMI 
will take place during the same operation, clearly reducing cost 
and recovery time. – Chella Hagmeijer, MD, PhD candidate

10 Regenerative Medicine Utrecht
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Our students learn how to translate  
science and technology into real world 
healthcare applications. For us, learning is  
a life-long journey, and we prepare our   
students to become the next generation  
of future leaders

Education in Utrecht

Bachelor electives
It’s never too early to be inspired.  
We have several bachelor electives 
that provide young talent with a 
taste of scientific inquiry and the 
exciting discoveries in this field.

Internships
We offer 6 and 9-month master  
internships, long enough for students 
to really experience research firsthand. 
We welcome students from all over 
the world, and vice versa, many of 
our students go abroad for their 
internships. http://rmutrecht.org/ 
category/internships/

Summer School Courses
The importance of an international  
perspective is unrivalled. Our sum-
mer school courses attract students 
from a variety of backgrounds, all 
curious about regenerative medicine 
and technology in Utrecht.  
http://rmutrecht.org/summer-school/

Regenerative Medicine &  
Technology
Students experience research at the 
interface of science, engineering and 
medicine in this 2-year research-in-
tensive master’s program, offered 
in collaboration with the Eindhoven 
University of Technology. 
www.uu.nl/masters

Why Utrecht?
Students learn about current health and science 
challenges and how to address them within a true  
research setting. With the highest  concentration 
of regenerative medicine researchers and clinicians 
in the Netherlands, students benefit from close 
and frequent interactions on the Utrecht Science 
Park campus, which includes a large academic 
hospital (UMC Utrecht), Utrecht University  
(medicine, veterinary medicine, science faculties), 
and start-ups and other companies sprinkled 
throughout the campus. National and international 
strategic alliances, partnerships with industry and 
close collaborations with patient organizations 
further strengthen our position in this field.

Biofabrication
The first international double degree 
master’s program in 3D printing and 
biofabrication. Students spend a year 
each in Europe (Utrecht University or 
Würzburg University, Germany) and 
Australia (Queensland University of  
Technology and University of  
Wollongong). www.uu.nl/masters

PhD program
A 4-year program with an emphasis  
on translational medicine and 
technology. PhD students comple-
ment their research with interactive 
classroom activities directly relevant 
to the field and build general skills 
essential to become a future mentor 
and leader. http://rmutrecht.org/
phd-program/
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Heart disease is the #1 cause of death and accounts 
for an astounding 31% of all deaths world-wide. It’s 
closely linked with kidney disease, which affects 10% 
of the population. Disease of one organ often leads 
to malfunction of the other.

It’s shocking that more pre-mature deaths occur  
today from non-communicable diseases like heart 
and kidney diseases then from easily transmitted 
diseases like malaria and the flu.

For end-stage patients, an organ transplant is the 
only cure, and the shortage of organ donors is a 
universal problem.

Heart disease is often caused by a loss of heart 
muscle cells, usually because of a heart attack or 
progressing heart failure. Current therapies, such as 
lifestyle changes, modern drugs, implanted devices 
only alleviate symptoms and prevent the disease 
from becoming worse.

A kidney is able to repair itself after acute damage, 
to a state of normal functioning. However, if damage 
is severe, or if a patient has other underlying kidney 
abnormalities, this repair process fails and may lead 
to fibrosis and end-stage chronic kidney disease. 
Current treatment for end-stage kidney disease  
includes dialysis and transplant.

There is an obvious need for solutions to reverse or 
repair damaged heart muscle and kidney tubules.

In Utrecht, we’re drawing upon our complementary  
strengths by merging technology and biology to 
better understand these diseases. We’re focused on 
harnessing our natural potential for regeneration,  
on creating 3D models to study this potential and 
designing bioengineered  tissues for implant.

Cardiovascular Tissue Regeneration

Transforming research 
and healthcare
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Sifting through the noise in pre-clinical data
Clinical trials for heart disease and heart regeneration are highly variable.  
We believe that we can better predict response to therapy if we look back  
into the pre-clinical metadata. In other words, data generated during the  
research and animal model phases. Within all the noise, we can distinguish 
differences between animal models, identify high-quality studies and find 
patterns that may lend to the design of more efficient clinical trials.  
And indeed, we’ve found factors that influence therapies that have been 
administered and can see that in large animal models, we can predict what 
to expect from a new drug. This will enable us to optimize and standardize 
models, and through computer simulations on data sets, we’ll be able to see 
the efficacy of each pre-clinical research approach. 
– Peter-Paul Zwetsloot, MD, PhD candidate

Micro heart-tissue patches  
Genetics, such as a mutated gene, can influence our risk for 
heart disease. If the mutation is heritable, it can be passed 
down to family members, and if undetected or untreated, can 
lead to heart failure or sudden cardiac arrest. We’re studying 
the phospholamban (PLN) R4del mutation, which results in an 
enlarged heart (dilated and arrhythmogenic cardiomyopathies) 
and has has a high chance of sudden cardiac death.  
We work closely with the PLN Patient Foundation (named for  
this defective gene) to study this disease and to try develop a 
new therapy. We’ve generated induced pluripotent stem cells 
from PLN patients and differentiated them into heart muscle 
cells (cardiomyocytes). With advanced bioengineering and cell 
culture methods, we can mature these cells to more closely 
mimic the adult cardiomyocytes of the human heart, including 
their ability to spontaneously beat. Our next step is to screen 
for novel drugs that may be potential therapeutic candidates  
for PLN patients. We envision that this new technique can serve 
as a tool to study other genetic heart diseases. 
– Alain van Mil, PhD 

Master of heart repair
Although our heart has some regenerative capacity, it’s not enough to fully restore function, and after trauma or 
disease-induced damage, cardiomyocytes (heart muscle cells) start to die and scarring occurs. We believe that we’ve 
found the master regulator of fibrosis and we’ve seen that by silencing this gene, we can actually reverse heart  
fibrosis in a mouse heart. In addition, we’re looking for new biomarkers of regeneration and have observed that the 
stem cell gene called LGR5 can help cells become cardiomyocytes after an infarct. If we can stop or slow fibrosis, 
while enhancing maturation of cardiomyocytes, we may be a step further to helping our heart repair themselves
– Gregory Lacraz, PhD
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Zebrafish and kidney disease
The genetic cause behind kidney disease in children is often complicated 
and genotype-phenotype correlations are poorly understood. Our clinical 
geneticists and nephrologists see families who present with many different 
types of kidney disease, both inherited and de novo (spontaneously occurring). 
We’ve conducted exome sequencing (sequencing of all expressed genes in 
the genome) on these patients in order to identify new genetic drivers of 
kidney disease. We use a zebrafish model, which has been instrumental in 
advancing our understanding of developmental and genetic processes.  
This robust fish is inexpensive, produces hundreds of offspring within weeks 
and grows extremely fast. Already, within the first days of development 
the zebrafish embryo has formed the basic functional unit of a kidney, the 
nephron. We’re using CRISPR/Cas9 genome editing technology to generate 
zebrafish that carry these mutations in order to better understand the genetics 
behind congenital kidney disease – Glenn van de Hoek, PhD candidate

Bioengineering kidney tubules
We’re developing implantable bioengineered kidney tubules 
for patients with kidney disease. The proximal tubule is critical 
for healthy kidney function. It filters approximately two-thirds 
of all water and salts, and  reabsorbs sugars and other essential 
nutrients. Both acute and chronic kidney disease usually mani-
fest through the dysfunction of the proximal  tubule. In a two-
step approach, we’re defining biomaterials suitable for  optimi-
zing the extracellular matrix (ECM) layer, which is essential for 
structure and biochemical support of many cell types. Abnormal 
accumulation of the ECM leads to fibrosis, a hallmark of chronic 
kidney disease. We’re also culturing mini-kidney organs (orga-
noids) from patient iPS cells, and combining these with a hollow 
fibrous membrane. We believe that  this 3D bioengineered kid-
ney tubule, when transplanted, will help replace normal kidney 
function. – Jitske Jansen, PhD and Katje Jansen, PhD candidate

Kidney organoids
Amazingly, there are about 1 million nephrons in each kidney. These tubular 
structures are the functional units of the kidney and actively remove waste. 
After kidney injury, tubule cell death is normally followed by regeneration, 
however, for kidney patients this ability is insufficient. We’re using kidney 
organoids from human kidney biopsies or urine to  study renal stem cells in 
kidney development, maintenance and regeneration. Moreover, organoids 
can be used to expand renal cells for the development of bioartificial kidneys. 
Interestingly, we have found that progressive renal failure is associated with 
an increased number of cells that can no longer divide. We’re trying to  
understand how to help cells make the choice to start proliferating again,  
or otherwise to die, in order to coax a more effective kidney regeneration 
process. – Maarten Rookmaaker, MD, PhD
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Our innovation ecosystem

Utrecht Science Park
Utrecht Science Park bundles expertise in education,
research, entrepreneurship and healthcare. More 
than 80 companies and organizations are housed 
on the 300-hectare area just east of Utrecht. With 
the aim of adding social and economic value, USP 
encourages and strengthens cooperation between 
knowledge institutions and innovative companies; 
facilitates valorization activities and investment 
opportunities; and provides incubator space for 
creative and sustainable start-ups. Our researchers 
have close ties with USP and benefit from their 
services and networking opportunities
https://www.utrechtsciencepark.nl/en/home

Utrecht Life Sciences 
ULS maximizes the expertise and resources of diverse partners 
at the Utrecht Science Park in order to find solutions to the 
grand societal challenges facing us and our future generations. 
We drive innovations in human and veterinary health care, with 
careful consideration of our environment and create shared 
value while stimulating economic and societal benefit. We focus 
on three thematic pillars, One Health, Personalized Medicine & 
Health, and Regenerative Medicine & Stem Cells. Underlying 
these themes is the Science for Life domain, which seeds the 
building blocks of life into all of our scientific questions.  
This, coupled with Healthcare Innovation, completes the circle 
needed in order to quickly turn scientific discoveries into  
valuable, market-ready patient care.
https://www.utrechtlifesciences.nl

Regenerative Medicine Crossing Borders (RegMed XB)
RegMed XB is a virtual institute partnering public and private 
enterprises in the Netherlands and Belgium. With a focus on 
cardiovascular disease, musculoskeletal disease and organ 
regeneration, this institute combines excellent scientific know-
ledge with entrepreneurship. This large coordinated effort 
drives quick translation of scientific discoveries into affordable 
patient care, and catalyzes the creation of new industry in  
this field.

Hofvijverkring Den Haag
The Hofvijverkring Den Haag comprises Utrecht 
University alumni in The Hague and surrounding 
areas, dedicated to supporting research and edu-
cation projects at Utrecht University. In 2014, this 
group established the Hofvijverkring-Regenerative 
Medicine Visiting Scientist Program, the first of its 
kind, with the aim of bringing top investigators to 
Utrecht for a mini-sabbatical in order to cultivate 
and strengthen research in both Utrecht and the  
visitor’s home location.

HVK Visiting Scientists include: Loren Field,  
Indiana University, USA, who was the first to show 
that mammalian heart muscles cells have the 
potential to regenerate; Paul Dalton, University of 
Würzburg, Germany, who has pioneered  a new 
type of 3D printing technology, melt electrospin-
ning writing; and April Pyle, University of California  
Los Angeles, USA, a leader in the field of tailor- 
engineered tools (CRISPR/Cas9) and nanoparticles 
for muscle disease.
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Musculoskeletal Tissue Regeneration

As we age, normal wear and tear of cartilage and/or bone can 
have an enormous impact on patients, physically, emotionally 
and financially. Healthy cartilage and bone can be affected by 
genetics, disease, poor nutrition, infection and trauma.  
We focus on integrating biology and technology to renew and  
replace cartilage and bone. The most common joint disease 
worldwide is osteoarthritis (OA), which occurs when the rubbery 
cartilage cushion between joints wears down. As OA progres-
ses, patients experience stiffness, swelling, pain and reduced 
mobility. Eventually, the bones themselves break down, pieces 
may chip off and float around and in final stages of OA, all  
cartilage in the joint is gone, and the two boney ends rub 
directly against each other. Sadly, there is no curative treatment 
for OA, only pain management or joint replacement.

At the other end of the spectrum, is acute injury, for example 
from a bike accident (broken jaw) or a cartilage tear that occurs 
when the knee of a soccer player is side-swiped. Young adults 
have a life-time of movement ahead of them, and in Utrecht, 
we’ve created a breakthrough therapy in cartilage regeneration,  
through the IMPACT clinical trial.

Survival and proper functioning of implants depend on a  
network on blood vessels. It’s important  to realize that cartilage 
does not have its own vasculature (blood supply); the subchon-
dral bone (bony parts  just under the cartilage) provides this 
in order to maintain the health of our joints. Without a blood 
vessel system, regeneration potential is severely reduced.
In Utrecht, we study a range of methods to improve pain  
management, to kick-start our natural regeneration potential, 
to design better bone and cartilage implants, to generate new 
blood vessels and to create 3D environments for making  
new tissue.

Setting new research and  
clinical standards
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Making bone
The long bones of our bodies (think of your arms and legs) support most of  
our weight and help us move. They’re formed when bone cells and blood  
supply invade cartilage and lay down mineral deposits. We’re mimicking the 
natural developmental process of these bones by implanting cartilage cells 
and letting our body transform them into bone. What’s unique about our 
approach is that we’re testing this system with unmatched immune systems. 
This means that we could use cartilage cells from a donor. Another method 
we’re exploring is the use of dental pulp stem cells, which are found in the 
middle of each tooth. We’re trying to determine if these cells can contribute to 
the regenerative process of bone. Both methods, if successful, would mean 
that patients would not need a painful bone aspiration procedure prior to 
replacement surgery. – Alessia Longoni, PhD candidate

Osteoarthritis:
better pain management and regeneration  
It’s ironic that it’s often painful to receive pain medication.  
We’re developing a drug delivery-based treatment, consisting 
of biodegradable microspheres and FDA-approved drugs, that 
can steadily deliver pain medication over a long period of time, 
inside the diseased joint, negating the need for multiple doctor’s 
visits and injections. Using a knee osteoarthritis (OA) model 
and a model of intervertebral disc degeneration, we hope to 
create a system that delivers pain medication specifically to 
the synovial lining of the knee and to the painful IVD without 
systemic aside effects. It’s exciting to see that we can reduce 
both pain and stimulate regeneration in our preliminary in vivo 
studies in rats and canines. We’ve observed this in both OA and 
intervertebral disc degeneration by a decrease in inflammation 
and an increase in healthy tissue. Our next steps are to conduct 
a clinical trial on lower back pain and OA in canine patients with 
naturally occurring degenerative joint disease.
– Anna Tellegen, DVM and Imke Jansen, PhD candidates

Chronic back pain and regeneration
Intervertebral discs (IVD) act as shock absorbers for our spine. Anyone with chronic  back pain can attest to their 
importance. We’re studying notochordal cells, a special type of cell present in the IVDs of children up until 10 years 
of age; after that, they’re replaced by chondrocyte-like cells. We’re trying to mimic natural developmental proces-
ses and hope that these cells can boost IVD regeneration. In addition, we’re combining this hypothesis with a more 
recent discovery that extracellular vesicles (EV) may also enhance regeneration. EVs are small, membrane-enclosed 
particles released by cells that play a role in cell-to-cell communication. As their name suggests, they can potentially 
be great carriers of potent factors that can stimulate IVD regeneration. – Frances Bach, DVM, PhD candidate
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3D printing and biofabrication
Biofabrication is the convergence of medicine, biology, chemistry and engineering.  
Our ultimate goal is to create living tissues in the lab, through automated fabrication 
processes and 3D cell culture. In Utrecht, we combine materials with cells to create an 
excellent environment for cells to live in. We aim to produce tissues as replacements for 
damaged tissues, or as models for drug efficacy. The key to this is to combine materials 
and stem cells in a 3D architecture as similar as possible to the that of native organs.  
The Utrecht Biofabrication Facility pushes the boundaries of this new field. One example 
is our 3D-Joint project, which focuses on the knee. We’ve designed a new approach, and 
we’re the first to combine both cartilage and bone regeneration simultaneously, using 
biofabrication methods that permit the printing of cells together with micrometer and 
nanometer-sized fibers, closely mimicking the matrix in bone and cartilage. What’s exciting 
is exploring the unknown and testing our ideas. We have a wide range of advanced fabri-
cation techniques in Utrecht, and the unique ability to make virtually any shape with any 
combination of cells and materials. 
– Riccardo Levato, PhD & Mylene de Ruijter, PhD candidate

The art of air brushing
When you think of airbrushing, you probably think of graffiti artists. We do too, 
yet we also see this technique as a new, less invasive manner for reconstructive 
knee surgery. If you undergo surgery, it means opening up your entire knee. 
With an airbrush, a surgeon only needs two tiny holes in your knee, one for a 
camera and one for the airbrush instrument. Using the airbrush, the surgeon 
can then spray and line the defective area with the appropriate cells and bio-
materials. We’ve now built a prototype that takes into account parameters such 
as cell/biomaterial dimensions, delivery force and instrument weight and size, 
and will conduct prototype trials to assess the feasibility of this new method of 
reconstructive surgery. – Koen Dijkstra, PhD candidate

A 3D bone marrow niche
Multiple myeloma cancer patients end up in the orthopaedics 
department because of bone lesions and pathological fractures. 
While chemotherapy can be effective against this disease, a  
debilitating side effect is that the cancer cells change MSCs 
such that they can no longer regenerate. Multiple myeloma 
cells are dependent on the surrounding bone and bone marrow 
for their survival, and cannot be cultured on their own. We’ve 
designed an in vitro 3D model for bone and bone marrow that 
can sustain these cells twice as long as published models.  
Using this model, cell interactions can be studied, and therapies 
can be tested. What’s truly  rewarding is that our model ena-
bled the approval of a clinical trial with a new immunotherapy 
using engineered T-cells to combat multiple myeloma. We’re 
also exploring this model to sustain and expand HSCs (blood 
stem cells), and to also study the non-cancerous environment, 
looking at the influences of different cell types within the bone 
marrow niche. – Maaike Braham, PhD candidate
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Patients come first, and the well-known term bench-to-bedside 
can be also looped in reverse, from bed-to-bench. We engage 
in translational  research to solve unmet patient needs, and  
we translate unmet medical needs into relevant basic science 
questions. The outcomes of our pre-clinical and clinical trials 
exemplify the close symbiotic relationship between our  
researchers and clinicians, and we actively engage with our  
patients and patient foundations during the process of  
scientific discovery.

Underlying these approaches are the technological innovations 
that enable this feedback  loop, and we’ve established several 
core facilities, for example the Biofabrication Facility, that are at 
the forefront of advanced regenerative technologies.

In Utrecht, we have yet another layer that provides a moral 
compass – ethical consideration of both our research and clini-
cal efforts. Our medical ethics group not only promotes ethical 
reflection; it also conducts collaborative empirical research on 
ethical conflicts in order to improve the quality of our  
translational research.

We hope that this short selection sparks conversation, and  
that you’re as energized as we are by the enormous potential 
of this exciting field. Join us, as we find new ways to turn the 
promise of regenerative medicine into certainty. We’re always 
looking for fresh ideas and enthusiastic people to participate  
in our journey.

Bench-to-bedside, and back again
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Foundation Friends of the  
UMC Utrecht

Foundation Friends of the UMC Utrecht is the 
charity of the UMC Utrecht and the Wilhelmina 
Children Hospital. The Foundation is active for 
patient oriented and fundamental research, 
innovative treatments and a heartwarming stay 
for patients, family, parents and children. For 
adults through the Friends of the UMC Utrecht, 
for children through Friends of the Wilhelmina 
Children Hospital.

The Friends of the UMC Utrecht contribute to 
continuous innovation for better understanding 
of diseases, better diagnostic methods and 
better treatments, adjusted to the needs of our 
patients. This is achieved by raising funds for 
projects for which the regular budget is (partly) 
insufficient.

Regenerative medicine gives many future  
opportunities for improvement of health for  
large groups of patients and even the hope of 
real cures. With support of other Foundations 
we already contribute to stemcell research 
for the development of healthy kidneys. For 
patients with diseases of the kidney that need 
dialysis this can make an enormous difference 
in the future.

We want to support more research in the field 
of regenerative medicine. For additional  
information in Dutch: vriendenumc.nl/RM
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