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‘Be proud about what 
we have all achieved, 
together!’

We are very happy to present you this booklet, as a tangible 
memory of the journey that we embarked on together, 
several years ago. For the true traveler it is not only the 
destination that is important, but also the journey itself. The 
destination was quite worthwhile, and challenging at times: 
bringing both biomedical and circularity concepts all the way 
to prototypes and products that benefit man and society. We 
think we can state that we have been very successful in that, 
and the examples are included in this booklet.

The journey itself has been spectacular, with beautiful views and 
memorable moments and events. We, and you all, have our own 
personal recollections. We have seen new ways of collaboration 
by scientists from very different backgrounds, with very different 
skills and expertise, from various organizations, companies, 
universities, science institutes alike. And new ways of working, 
with a very clear goal in mind. And, the journey was great fun!

This is also the right moment to thank you all! For the trust you 
have put in us to make this happen, and also your efforts to 
make this happen. Special thanks to the initiators of InSciTe, 
our “Founding Fathers”, for their daring move to start InSciTe, 
and for their financial support. And thanks to the many young 
researchers in our projects. Their creativity, their enthusiasm, 
their curiosity, perseverance and their eagerness to learn, to grow 
and develop their talents has always been a great stimulus for us.
We hope and wish that these bright people will continue to 
carry on their career with the same enthusiasm and the same 
ambitions. This moment, here and now, is perhaps a first stop, 
but certainly not the end of our journey, nor of your journey.

Enjoy reading, and be proud about what we have all achieved, 
together!

Emiel Staring | Managing Director Chemelot InSciTe  
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Henny Beckers 
Project Leader ISEA and SEAMS

‘ We still have a 
large unmet need 
to treat glaucoma 
better than we do now.’ 

Read how the teams of ISEA and SEAMS 
work on the improved surgical treatment 
of glaucoma patients.
Page 29 and 31

John van der Schaaf
Project Leader BM2C6

‘ The biggest advantage of this 
project is that we can make 
polymers, plastics, out of bio-
resources in an economic way’

The team of BM2C6 aims to create an unprecedented value 
chain starting from biomass to chemical intermediates with 
up to six carbon monomers. 
Page 43

‘By combining 
biomedical, business 
and quality expertise 
we have created 

an unique open 
innovation platform 

where we can develop an 
idea into a medical device 
ready for implantation.’
Page 79

Filip Maes | Sr Project Manager Biomedical
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Entrepreneurship
Meet the startups that settled 
and started with any kind of 
support from InSciTe.
Page 76

Paul Willems
Project Leader PoSTuRE

‘ A major team 
achievement: 
Our Chemelot 
InSciTe research 
consortium reports 
successful start of ‘first-in-
man’ clinical trial for novel 
scoliosis treatment’

Page 19

Education
With an inspiring working and learning 
program we prepare and equip the 
next generation of biomedical and 
biobased materials professionals.
Page 69
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We drive collaboration so
that knowledge has impact

Chemelot InSciTe is a public private knowledge and 

technical validation institute, founded in 2015 by DSM, 

Maastricht University and Maastricht UMC+, Eindhoven 

University of Technology and the Province of Limburg. 

We are dedicated to offering solutions for 2 grand 

societal challenges, health and wellbeing for an aging 

population and solutions for a more sustainable chemical 

industry, in our two programs on biomedical applications 

and biobased building blocks. Our mission statement: 

We drive collaboration so that knowledge has impact. 

This infographic illustrates the progress we have been 

making in achieving our ambitions.
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We drive collaboration so
that knowledge has impact
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Board 
re- view

Albert Scherpbier

Chairman of board InSciTe 

‘Chemelot InSciTe has become the academic workplace where knowledge and 
industry meet. Thanks to InSciTe we have come to understand more about 
the strengths of partners involved, making it far more easy to enter into new 
partnerships. We have taken major steps in gaining mutual trust and willingness 
to collaborate, which has enabled us to speed up. Together we have shown 
that we are able to develop innovations that reach patients faster. Alongside 
bringing various innovations to clinical trials and startups, the InSciTe working 
model itself is now being continued successfully by spinoff Medace.’   

Koen Janssen

Vice President Innovation/R&D and Sustainability  
at DSM Biomedical

‘The common focus of the founding fathers has set the InSciTe 
formula apart and has helped ensure its success. Everyone’s 
pulling in the same direction, towards clinical trials, the patient, 
and the market. There are now more than 30 additional partners 
contributing their expertise on InSciTe’s open innovation 
platform. This makes for more agile projects, and has created 

new insights. Researchers are 
strongly stimulated to develop their 
expertise and business skills. Plus, 
the training curriculum that has been 
put together is a unique feature of 
this partnership. Genuine synergy 
has been achieved here between 
DSM, InSciTe, the universities, and the 
clinic. We can keep building on this 
combination of partners.’  

Thomas Cleij

Dean of the Faculty of Science 
and Engineering at Maastricht 
University

‘InSciTe has offered an exciting 
environment for Maastricht University 
to work together with public and 

private partners in materials science and engineering. It provides 
an open innovation platform where our engineers and scientists 
thrive and increasingly come to realize that products not only 
originate from feedstock and have a (medical) destination, but 
that there is also an associated environmental footprint.

The great thing is that the development of InSciTe ran parallel 
to the development of our faculty Science and Engineering. 
Some of our researchers played pivotal roles at InSciTe and we 
have developed programs in which these researchers teach our 
undergraduate students. InSciTe, and of course the cooperation 
with the other founding fathers, have been key drivers in 
developing our university’s science and engineering ambitions. 
The number of students at our faculty has doubled in the past five 
years to more than 2,700. This is also partly because of InSciTe.’   

 Board review
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Board 
re- view

Peter Hilbers

Professor Biomodelling & 
bioInformatics, leader of the group 
Computational Biology and former 
dean at Eindhoven University of 
Technology

‘InSciTe has become a model 
combination for innovation and 

valorisation in the biomedical and biobased materials domain. 
For Eindhoven University of Technology this model worked like 
a multiplier. InSciTe has provided us with the opportunity to 
perform clinical trials and to accelerate the valorisation process. 
We have defined innovation programs where our researchers  
participate in cooperative and very focused projects, steered 
towards to well-defined and concrete objectives.  

Fausto Gallucci

Professor Inorganic Membranes 
and Membrane Reactors 
and Dean of the  Chemical 
Engineering and Chemistry 
Department at Eindhoven 
University of Technology

‘InSciTe has been a great collaboration environment as it has 
brought together companies and researchers and challenged 
universities to think and operate in new ways. This way ambitious 
goals were achieved, exemplified by the spinoff company Vertoro 
that will commercialize lignin crude oil, produced in the world’s 
first bio-refinery for lignin.’ Not only does the cooperation between 
industry and universities benefits society in many ways. It has 
also helped Eindhoven University of Technology to strengthen 
our reputation internationally by promoting scientific excellence, 
improving our educational offerings and by attracting more 
talents.’   

Eric Appelman

Director of Business Development Brightlands 
Chemelot Campus 

‘InSciTe is truly one of the most successful programs I 
have ever seen. With a very smart combination of outputs, 
InSciTe has played an important role in empowering 
people to make a positive and lasting contribution to our 
society. The team has created unique and high quality 
infrastructure for biobased and biomedical research that 
will serve to realize innovations for many years to come. 
Especially now that the chemical industry has to reinvent 
itself all over again and we need to go full steam ahead due 
to the energy and resource transition, their biobased pilot 
plant facility is sorely needed, and has fortunately arrived at 
the right time. 

Also, new partnerships have been set up very successfully 
by InSciTe, for instance between DSM Biomedical and 
regional medical parties. Next, InSciTe laid the foundation 
for several new companies at the Brightlands campuses, 
like Medace and Vertoro. 

In the past few years I have come 
to know InSciTe more upclose 
as a member of the board and 
I became aware of the rising 
interest in actually applying and 
commercializing the outcome 
of multiple research projects. 
Although we have now come 
to a close this really stimulates 
the partners involved to further 
boost the valorization of proven 
concepts.’   
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The festive gathering on 25 November has a very varied guest list, with 
researchers, employees, representatives of the founding fathers, and other 
involved and interested parties attending. It goes to show that five years of InSciTe 
has also produced a very valuable, close-knit network. Managing Director Emiel 
Staring explains, ‘We’ve achieved a lot together, and InSciTe will leave a fantastic 
legacy. We’re coming together to celebrate this feat.’

Unique
‘I believe a key success factor was the unique, unconventional public-private partnership 
between the founding fathers: DSM, Maastricht University and Maastricht UMC+, 
Eindhoven University of Technology, and the Province of Limburg,’ says Emiel. ‘Our 
joint strategy had been clear from the start: let’s jointly invest in innovative, promising 
scientific projects and efficiently and successfully guide them towards the market 
and a business model. A sustainable investment in the future aimed to provide more 
employment, more career opportunities in the region for graduates of Maastricht 
University and Eindhoven University of Technology, more social and economic return on 
research, new business models, and raise Limburg’s profile as a knowledge region. The 
scale of the joint financing – some 60 million euros in total – set the bar high, but was 
also testament to the huge amount of confidence in the concept.’

A golden formula
The InSciTe concept has proven to be 
very successful; Emiel talks about a 
‘golden formula’. ‘We carefully selected, 
guided and supervised each project. 
We invested heavily in facilities for this 
purpose, such as in our biobased pilot 
plant on the Brightlands Chemelot 
Campus. Our way of working also extends 
into the biomedical co-working space 
Medace, a start-up that emerged from 
InSciTe, on the Brightlands Maastricht 
Health Campus. Each project based here 
has access to excellent facilities as well 
as intensive support and a solid quality 
assurance system. We’ve taken dozens 
of research projects under our wing, and 
they’ll be given the recognition they 
deserve at the farewell party. There are 
some real gems among them. Personally, I 
think it’s fantastic that we’ve given a solid 
foundation to some 200 to 300 young 
researchers. We’ve trained and guided 
this new generation of researchers and 
entrepreneurs, who have learned that you 
have to think and work differently if you 
want your invention to have an impact. 
And also important,  they’ve also learnt 
how to take a smart and new approach 
to their work. If that’s not sustainable 
investment in the future, what is?’

Proud
‘InSciTe’s unique structure and approach 
is turning heads both in the Netherlands 
and abroad: people have seen how our 
different approach to things is really 
paying off. We’re proud to tell our story, 
and we love sharing our experiences. 

‘The future is 
important – 
there’s no end 
to our ambitions.’
Emiel Staring | Managing Director at InSciTe
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Of course, armed with our current 
knowledge and experience, we’d have 
done some things differently. The five-
year horizon was, in hindsight, very 
optimistic; we should have allowed 
ourselves a slightly longer start-up period. 
Although investments in successful 
projects do generate revenue in the long 
run, the idea that an organization like 
InSciTe could ever stand on its own two 
feet was overly ambitious. In my opinion, 
the government should continue to 
support initiatives like this, also in the 
long run. And there’s another thing: many 
of our projects are based in the science. 
We have this innovative concept, and 
now we’re going to find a market for it. 
However, I’m tempted to also take the 
other perspective: a real-life societal need 
should be the guiding principle, and 
science should provide a solution that 
works. Developing something the market 
already needs means you can create a 
tangible product faster.’

Legacy
InSciTe’s time may be at an end, but it 
will leave a fantastic legacy. Medace is 
going from strength to strength. The 
pilot plant is meeting a growing need. 
The Life Cycle Assessment training 
programs and entrepreneurship-focused 
education, have become embedded in 
the university’s curriculum. Emiel Staring 
finishes by saying: ‘I very much hope that 
our unique and successful way of working 
will continue. It would be such a shame to 
lose the lead we’ve created.’  
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EXPERTISE  EXPERIMENTATION  EDUCATION  ENTREPRENEURSHIP
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 Expertise 

Chemelot InSciTe has created an ecosystem of R&D 

and businesses for the accelerated development of 

innovations. Our knowledge and facilities enabled us to 

accelerate innovations, and we are seeing the concrete 

results of our joint efforts. We have aimed to offer 

solutions for some of the challenges that our society is 

facing. On the one hand, we have been developing new 

and radical medical therapies for patient benefit and 

for affordable health care and, on the other hand, we 

have been developing new and sustainable production 

methods for chemicals using renewable resources to 

reduce greenhouse gas emissions and also reduce our 

dependency on fossil fuels. In short, we hope to have 

made a positive contribution to our society.

EXPERTISE  EXPERIMENTATION  EDUCATION  ENTREPRENEURSHIP
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  XS-GRAFT: Engineering of  
 non-degrading electrospun 
 vascular access grafts

End-stage renal disease (ESRD) is a major and growing 
healthcare problem associated with substantial costs. It 
is expected that in 2030, 7.3 million ESRD patients need 
hemodialysis treatment. To facilitate this therapy and secure 
vascular access in the treatment of dialysis patients, a 
reliable vascular access is mandatory. This can be provided 
by either creation of an autologous arteriovenous fistula 
(AVF), a prosthetic arteriovenous graft (AVG) or a central 
venous catheter (CVC). Creation of an autologous fistula is 
clinically preferred, but often fails. In the case the AVF failed 
to mature or is occluded due to thrombosis, vascular access 
needs to be established with arteriovenous grafts (AVG).

The aim of the XS-GRAFT team was to develop a new type of 
prosthetic material with optimum mechanical properties and 
blood compatibility. By prolonging and improving the function 
of the implant, the patient’s quality of life will be improved. The 
XS-GRAFT project set off with a team of dedicated physicians, 
engineers, and material scientists to define the graft parameters 
that would lead to an improved design for a next generation 
vascular access graft, the XS-GRAFT.

First, various prototype grafts were designed and evaluated for 
their mechanical and functional behavior. During the starting 
period extensive laboratory testing demonstrated that the XS-
GRAFT polyurethane (PU) materials are superior to the current 
standard ePTFE grafts in terms of blood compatibility. These 

PROJECT LEADER
Patricia Dankers, Full Professor Biomedical 
Materials Eindhoven University of Technology 
PROJECT PARTNERS
Eindhoven University of Technology, 
Maastricht University, Maastricht UMC+, DSM 

analyses led to the identification of one PU graft design 
that hold promise for further evaluation as a large diameter 
arteriovenous graft (AVG) in a clinically relevant porcine 
model.

Later, an in-vivo pilot experiment was performed to 
evaluate the performance of the optimized vascular 
graft in a porcine model. These experiments showed that 
optimization of the graft was needed to overcome kinking 
issues. To investigate the suitability of the newly optimized 
graft, an ex-vivo experiment on an artificial arm model has 
been performed, which has confirmed its application in 
further pre-clinical testing.

In 2020, a set new in-vitro experiments were done and 
results showed that the designs were not ideal for in vivo 
testing or implantation. The preclinical study was therefore 
discontinued, and the project was wrapped up with the 
available results.  
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 PoSTuRE: Patient Specific 
 Scoliosis Treatment 
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collaboration project performed under the framework of 
Chemelot InSciTe. The clinical trial has now been initiated, 
and two patients have successfully undergone surgery in the 
summer of 2021. Patients will continue to be enrolled in the 
upcoming year and follow-up will continue in the next five 
years.  

A second and patentable product concept, intended to be 
used for the treatment of Early Onset Scoliosis (EOS) as well 
as the adult population, has been developed in parallel. 
This Cable Anchor System theoretically allows for minimally 
invasive surgery with lower risk of complications, while 
achieving similar or even superior clinical goals compared to 
the GEM-Power Cable System. The Cable Anchor System has 
been evaluated in a growth-guidance in vivo model; results 
are promising. Design modification and further evaluation is 
currently ongoing and will continue in 2022.

First results of the computational model showed that it 
can provide important information about the forces in the 
cables during tensioning and during motion. In addition, 
the computational model provides insight into the 
postoperative kinematics (range of motion) of the spine, 
and thereby allows for the evaluation of  variations in spinal 
instrumentation construct composition. In essence, the 
model can help the spinal surgeon to construct an individual 
preoperative plan, tailored to the patient.  

In the Netherlands, 4 out of 1,000 people suffer from 
scoliosis. Every year about 600 patients are operated on this 
progressive three-dimensional deformity of the spine. 

In young patients, who represent 12-21 % of the patient 
population, scoliosis often first presents between age 4-10 years 
and is referred to as Early Onset Scoliosis (EOS). The other form 
of scoliosis is Adult Spinal Deformation (ASD). This is observed 
predominantly at age > 50. Due to aging of our population its 
incidence is rapidly increasing, up to 15% of people above 60 
years of age.

The PoSTuRE project aims to develop a new patient specific 
scoliosis treatment. The collaborating partners, Maastricht UMC+, 
DSM, Xilloc and IDEE+, aim to deliver two product concepts for 
spine correction, one for EOS and one for ASD. Both concepts are 
based on ultra-high molecular weight polyethylene cables (called 
GEM-Power Cable) combined with commercially available metal 
rods and screws. The product for ASD consists of a cable for metal 
rod fixation to the spine, an insertion device (malleable leader), 
and a tensioning device for appropriate fixation. Preclinical 
verification testing has been completed for the GEM-Power 
Cable System and its accessory devices, the Malleable Leader and 
the Cable Tensioner. Preclinical testing for all three devices was 
completed by an unprecedented and effective collaborative effort 
between the project partners. A patent-application entailing the 
method of preparing the knot for the cable and the composition 
of the surgical kit has been filed. 

The first-in-human clinical trial was prepared in collaboration with 
the MUMC+ Department of Orthopedic Surgery’s Clinical Trial 
Bureau, Clinical Trial Center Maastricht (CTCM), and Chemelot 
InSciTe. The collaborative effort, with DSM Biomedical acting as 
legal manufacturer of the product and MUMC+ acting as clinical 
trial sponsor, is unique and illustrates the value of a public-private 

ORTHOPEDICS  |  PoSTuRE 

PROJECT LEADER
Paul Willems, Orthopedic surgeon and 
professor of Integrated Spinal Care at 
Maastricht UMC+
PROJECT PARTNERS
Eindhoven University of Technology, 
Maastricht University and Maastricht 
UMC+, DSM, Xilloc Medical BVSC
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https://www.tue.nl/
https://www.mumc.nl/
https://www.mumc.nl/
https://www.dsm.com/
https://www.xilloc.com/
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 SyCaP: A synthetic non-degrading, 
 non-drug releasing cartilage implant
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Cartilage defects are found in 63% of arthroscopic 
procedures and have a significant socio-economic burden. 
They are often diagnosed in middle-aged, 40-60 year-old, 
patients, where cartilage defects are prone to progress into 
osteoarthritis.

Symptoms are often treated with oral or repeated joint painkiller 
injections. However, these have limited effect and are not 
without side effects and complications. Surgical intervention is 
commonly indicated. Due to the limited regenerative capacity in 
the group of middle-aged patients the results of cartilage repair 
are often inconsistent and unsatisfactory. The final solution for 
the treatment of cartilage defects in these middle-aged patients 
is a Total Knee Arthroplasty (TKA). To prevent or postpone this 
total replacement of the knee, an alternative treatment has been 
proposed and developed: the SyCaP implant.   
The SyCaP implant is a non-degradable polymer knee 
resurfacing implant to treat cartilage defects in the middle-aged 
patient group. By postponing the first total knee replacement, 
future revision procedures can be avoided. Revision procedures 
are associated with much higher complication rates than 
primary procedures and therefore the associated costs are also 
much higher.

The SyCaP project team has completed a large in vivo trial 
and evaluation of the results. The results confirm proof-of-
principle for the SyCaP implant, with observations of excellent 

osseointegration and preservation of cartilage quality 
opposite and adjacent to the implant. In addition, it was 
shown that some implant design modifications were 
necessary. Through close discussions and collaboration 
involving all partners and areas of expertise, the SyCaP 
project team critically evaluated the previous implant 
design and designed an improved human implant 
prototype. Processing conditions, material composition, 
implant internal stress distribution and device use (surgical 
technique) considerations were all taken into account 
during the design of a human implant prototype and its 
subsequent computational evaluation. The final project 
deliverables, a tangible SyCaP human implant prototype 
and the accompanying surgical toolset, will be presented at 
the end of the project. 

The project team is currently facilitating a seamless 
transition of activities to the licensee of the project IP. 
Because of the promising results obtained in 2020, two of 
the project members, Dr. Alex Roth and Dr. Pieter Emans 
have founded a start-up company called Avalanche 
Medical. Co-founder Bindert Vriesema, will bring the 
industrial experience as CEO.  SyCaP project team member 
Erkan Asik will also join the Avalanche Medical team. 
This exciting new venture will further develop the SyCap 
implant so that  this alternative treatment becomes 
available to patients.  

ORTHOPEDICS  |  SyCaP

PROJECT LEADER
René van Donkelaar, Director of Education/
Biomedical Engineering Eindhoven 
University of Technology 
PROJECT PARTNERS
Eindhoven University of 
Technology, Maastricht University,  
Maastricht UMC+, DSMSC
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https://www.tue.nl/
https://www.mumc.nl/
https://www.mumc.nl/
https://www.dsm.com/
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 WISE: Wrist Implants Made by Rapid 
 Tooling Using Stereolithography With 
 Injection Mold Engineering 

ORTHOPEDICS  |  WISE

Hand and wrist injuries account for approximately 20% of all visits 
to Dutch emergency departments and are the most expensive 
of all type of injuries presented there. A possible consequence 
of severe wrist trauma is posttraumatic wrist osteoarthritis. 
Osteoarthritis can lead to severe functional impairment, pain and 
occupational disability. The radiocarpal joint is frequently involved 
in wrist trauma and therefor suspectable to posttraumatic 
osteoarthritis. Long-term functional results of currently available 
surgical treatment options are often disappointing as they impair 
function in order to relieve pain.

The aim of the WISE project is to develop an alternative treatment 
for post-traumatic radiocarpal osteoarthritis in which pain will 
be reduced while mobility and function will be preserved. The 
project focusses on the application of polycarbonate-urethane 
(PCU) from DSM® for use in radiocarpal interposition arthroplasty. 
PCU has similar flexibility as silicones but shows better tensile and 
tear strength and tribological properties in mechanical tests when 
compared to silicones. By making a customized anatomically 
correct implant for each specific patient from the PCU the WISE 
team expects to provide a minimal invasive, reversible procedure 
in which mobility of the wrist will be preserved in patients with 
post-traumatic radiocarpal arthritis.

The team, together with Xilloc Medical, has built an effective 
infrastructure for the transition from patient data to implant 
design. This enables the design of a patient specific implant based 
on a CT-scan of the affected wrist. As for the process from implant 

to scan, different strategies of implant fabrication with 
various third parties have been explored. The team is now 
able to produce medical grade patient specific implants for 
patients with radiocarpal arthritis.

With help of the facilities of Medace,  a strategy has been 
developed for extensive pre-clinical testing and evaluation 
of the implant design and properties. Not only did the team 
develop a biomechanical test set-up for evaluating the 
implant design in cadaveric tests, a set-up for testing the 
material properties (e.g. creep, fatigue and wear of the trial 
implants) was also made. Results of preliminary tests of both 
the material and the design are promising.

The WISE team strives to complete the preclinical testing 
which will allow them to complete the technical file and 
submit the investigational dossiers to the regulatory bodies 
in order to start the first in man clinical trial in 2022. 
The team looks forward to optimizing and finalizing the 
production process of these radiocarpal implants.  

PROJECT LEADER
Philip Schormans, Trauma surgeon and 
researcher Maastricht UMC+/ Amphia Breda 
PROJECT PARTNERS
DSM, Maastricht University, Maastricht 
UMC+, Xilloc Medical
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 MimiCart: A new 
 bi-compartmental implant

Cartilage defects are notably difficult to treat and could lead 
to osteoarthritis. Patients can be treated with a prosthetic 
Total Joint Replacement (TJR) effectively, but the joints only 
last for approximately 15 years. With an aging population 
these treatments can eventually lead to more complications 
and higher costs, creating a higher burden for patients 
and society. Much effort is invested in developing joint-
preserving surgical methods for cartilage repair to delay 
the implantation of the first prosthesis and to reduce the 
number of revision surgeries and associated complications 
and costs.

In project MimiCart, the project team aims to develop a 
biomimetic implant that can allow the patient with a cartilage 
defect to start weight bearing immediately free from pain and 
without significant impairment of daily activities of living. The 
implant will slowly degrade and resorb over many years and 
during this period new healthy cartilage will be stimulated 
to regenerate, replacing the function of the implant and thus 
provide a life-long pain-free solution for cartilage defects. In 
addition, the team is designing this implant technology so 
that it can be further adapted to their ultimate moonshot, i.e. 
a living entire bioengineered joint, which can be used to treat 
patients with not only cartilage defects but also various stages 

of osteoarthritis including those at end stage who currently 
are treated with TJRs.

So far, two different implants have been developed. 
Although one is made with 3D-printing and the other with 
textile technology, both implants are based on the same 
principle of a fibrous scaffold restricting a swelling hydrogel 
to bear physiological joint loads, can be coated to capture 
natural lubricating proteins for smooth and low wear 
articulation and can be used cell-free or with cells to boost 
their regenerative potential. As the MimiCart project is 
part of the bigger Osteoarthritis moonshot of RegMed XB, 
the work will continue in this public private collaboration 
setting. The proof-of-principle will be demonstrated for 
both implants in physical setups, for one implant in an 
animal-free platform and for the other in an in vivo trial.  

PROJECT LEADER
Keita Ito, Professor Orthopaedic Biomechanics 
Eindhoven University of Technology 
PROJECT PARTNERS
Eindhoven University of Technology, 
DSM, RegMed XB
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 OCDC: Ocular Coil Drug 
 Delivery Comfort Trial

OPHTHALMOLOGY  |  OCDC 

The aim of the OCDC project was to develop an innovative 
way to deliver drugs to the eye. In the treatment and 
prevention of ocular diseases, eye drops and ointments are 
the most common route of administration of drugs to the 
eye. However, these ways can be ineffective because only 
a low amount of drug is absorbed in the eye and patients 
could easily forget to apply it themselves.

The OCDC project aimed to provide an improved and innovative 
way of delivering drugs to the eye, resulting in higher efficacy, 
better patient compliance, and less side effects. As such, a new 
non-invasive implant has been developed in the form of a 
flexible coil that can be placed under the eyelid call an ocular 
coil. This ocular coil comprises microspheres made of a unique 
biomaterial that can deliver a drug over a period of weeks to 
months, depending on what is desired.

Placebo-loaded ocular coils were evaluated for their safety and 
comfort, as it is key that patients can tolerate the ocular coil 
for longer periods. The results showed high comfort and safety 
while wearing the ocular coil. However, several trial subjects 
had difficulties to keep the ocular coil in their eye for 28 days. In 
order to tackle this problem, the team redesigned the shape of 
the ocular coil (from straight to curved). The new shape of the 

PROJECT LEADER
Rudy Nuijts, Professor of Ophthalmology. 
Vice-Chairman and Director of the Cornea 
Clinic and the Center for Refractive Surgery 
at the University Eye Clinic Maastricht
PROJECT PARTNERS
Eindhoven University of Technology, Maastricht 
University, Maastricht UMC+, Eyegle BVSC
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ocular coils improved the number of days that trial subjects 
could wear the ocular coil until it was lost (from 5 days till 
12 days).

The sustained drug delivery capacity of the ocular coil 
filled with drug-loaded microspheres was earlier shown 
in an experimental setting and in vivo, in a preclinical 
animal study. In 2019, these drug-loaded ocular coils 
were evaluated in vivo with an ocular inflammation and 
treated with the drug-loaded coil, eye drops or without any 
interaction. The results suggest that the drug-loaded ocular 
coil is as effective as eye drops in suppressing an immune 
response. Substantial work was performed in order to 
complete the human safety and comfort trial and the 
preclinical animal trials, to successfully finalize the OCDC 
project in December 2019.  
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 SEAMS: Smart, Easy and Accurate 
 Minimally invasive Glaucoma Surgery 

Glaucoma is the leading cause of irreversible blindness 
worldwide. An important risk factor is increased intraocular 
pressure (IOP) which can damage the optic nerve. When 
lowering IOP with eye drops and/or laser treatment is not 
sufficiently successful, surgical intervention is often needed. 
Current standard surgical techniques can have severe 
complications and often fail as a result of fibrosis  
and scarring.

New, so-called “minimally invasive glaucoma surgical” (MIGS) 
methods have been available for several years. As they are not 
always successful, there remains a need for a safe MIGS device 
and procedure that permanently reduces IOP. 

In the SEAMS project, a new, safe, and simple implant is being 
developed, to improve wound healing and reduce scarring. In 
order to further reduce the formation of fibrosis, a drug delivery 
system (DDS) for sustained release of an anti-fibrotic medication 
will be developed.

The project team developed a magnetically controllable smart 
implant further into a second-generation device: the SEAMS 

OPHTHALMOLOGY  |  SEAMS 

“Concorde” device. A novel fabrication approach resulted 
in minimally invasive devices with well-defined rounded 
shapes and an integrated magnetic valve. In laboratory 
experiments, the valve could be successfully switched to 
induce an IOP change of 6 mmHg. These devices will next 
be tested in vivo. In parallel, the stability and controllability 
of the light-switchable material was further improved, and 
proof-of-principle of a light-switchable valve based on the 
material was achieved.

The team aimed to produce topographies using a novel 
polymer in order to counter the fibrotic response around 
the filtering bleb next to the implant. SIBS TopoChips were 
successfully produced and assays were developed for 
Tenon fibroblast proliferation and macrophage maturation. 
Three TopoChips screens were performed, images were 
taken and data analyzed from which now the best surfaces 
can be selected and prepared for in vivo testing. A drug 
delivery system for sustained release of the anti-fibrotic 
drug mitomycin C (MMC) has been developed and tested 
in vivo . A final and patented design using clinical grade 
components (MMC and polymer) will be tested in 2021.  

PROJECT LEADER
Henny Beckers, Professor of Ophthalmology 
at University Eye Clinic Maastricht 
PROJECT PARTNERS
Maastricht UMC+, Eindhoven University of 
Technology, InnFocus (a Santen company)
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Glaucoma is the leading cause of irreversible blindness 
worldwide. An important risk factor is increased intraocular 
pressure (IOP) which can damage the optic nerve. The only 
treatment option for glaucoma is lowering IOP by eye drops 
and/or laser treatment. If this is not sufficiently successful, 
surgical intervention in the form of glaucoma filtration  
surgery is often performed. 

However, the classic surgical interventions do not always lead 
to permanent IOP reduction. A frequent complication is the 
development of fibrosis (scarring), which limits the drainage of 
aqueous humor and will result in a rise of IOP. There remains an 
unmet need for safe glaucoma surgery devices and procedures 
that permanently and safely reduce IOP. The ISEA project aims 
to develop innovative surgeries for patients with advanced 
glaucoma.

The ISEA project benefits from technology developed within the 
SEAMS project, in which a minimally invasive glaucoma surgery 
(MIGS) procedure is developed for the surgical treatment of 
glaucoma. Within ISEA, a multidisciplinary team of scientists has 
been formed to work on developing a device that will be able 
to safely and successfully treat patients with severe, refractory 
glaucoma. For these patients, current treatment options are still 
limited. 

Also thanks to partner InnFocus, who supplied the materials 
required and advised in designing the device, a lot of progress 

 ISEA: Innovative 
 surgeries for eyes with 
 advanced glaucoma 

has been made. Initial in vivo trials with the first-generation 
device led to a redesign for  a second-generation device 
with improved shape, geometrical precision, and flow 
properties. The device has a ring-like endplate, that can 
be combined with a membrane that can include surface 
topography. The fabrication method used to make the 
device, based on 3D printing of (sacrificial) sugar fiber 
printing, was further improved. A set of prototypes of the 
second-generation design were made, and these are being 
tested in in vivo trials. A patented, magnetic valve principle 
will be integrated in this device.

To identify topographies that stimulate conjunctiva 
formation, SIBS topochips have been produced, without the 
need of gas plasma treatment, to mimic the chemistry of 
commercial implants, and a screen with tendon fibroblast 
has been performed. Screening data were analyzed and 
topographies that induced attachment of fibroblasts were 
identified. These surfaces will be upscaled and further 
validated in vitro before selection for in vivo testing.  

OPHTHALMOLOGY  |  ISEA

PROJECT LEADER 
Henny Beckers, Professor of Ophthalmology 
at University Eye Clinic Maastricht
PROJECT PARTNERS
Maastricht UMC+, Eindhoven University of 
Technology, InnFocus (a Santen company)
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 EyeSciTe: Biomedical solutions 
for better sight 

OPHTHALMOLOGY  |  EyeSciTe 

Corneal diseases are a major cause of blindness worldwide, 
resulting in a dramatic decrease in quality of life. Corneal 
(transplantation) surgery can treat blindness and visual 
disability and is the most common form of transplantation. 
Millions of patients with corneal diseases are denied access 
to this sight saving procedure due to a global shortage of 
donor tissue. 

Corneal (refractive) surgery may also treat refractive errors like 
presbyopia, which is present in more than fifty percent of the 
population. However, despite an increasing desire for spectacle- 
and contact-lens-independence, corneal refractive surgery is not 
popular as a treatment for presbyopia. 

Project EyeSciTe aims at combining disruptive technologies in 
stem cell biology and regenerative medicine to develop artificial 
corneas and corneal lenses, which will revolutionize corneal 
transplantation and refractive surgery. The team is unified by 
the common goal of bringing bioengineering and regenerative 
strategies for the cornea from the lab to the market. 

The EyeSciTe team has been highly productive. At Eindhoven 
University of Technology development of unique polymers for 
corneal cell culture and phenotypic maintenance continues, in 
collaboration with Suprapolix. Additionally, preparation for in 
vivo trials for the promising corneal inlay technologies  are in a 
final phase. The team moved on to an exciting chapter where the 
industrial partners have begun in vivo trials for sacrificial corneal 
shield technologies, using unique materials developed at DSM. 
At Maastricht University, uniquely mechanically fine-tuned (stress 
relaxing) hydrogels were developed. These have been used 
to continue to improve culture of corneal keratocytes outside 
of the human body. The EyeSciTe team has developed a novel 

device, also called NEPER chamber, allowing the qualitative 
and quantitative testing of key features of epithelial 
barriers, such as cell monolayer integrity. The team has also 
improved upon their abilities to maintain desired corneal 
keratocyte behavior with their unique 3D culture substrates. 
Finally, the team has a new and patented method of 
electrospinning, which patterns fibre deposition to maintain 
desired properties, such as transparency, while allowing for 
surgical implantation. This method not only produces new 
implants for corneal tissue engineering, but can be applied 
in other fields such as cardiac, neural and connective tissue 
engineering, widening the consortiums scientific impact.

These outputs demonstrate the consortiums impact on the 
field of corneal tissue engineering and it’s wider impact on 
bioengineering. Multiple products and technologies have 
been developed in the lab, and are now in the progress of 
being brought to market. Since the start, the consortiums 
common goal of cooperation across continents, disciplines, 
and public-private lines to create an intimate research 
environment which allows rapid transition of technologies 
from the hands of researcher to the bedside of patients has 
allowed this success and the consortium will continue to 
maintain these priorities beyond the tenure of EyeSciTe for 
the benefit of clinicians and patients worldwide.  
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PROJECT LEADERS
Matthew Baker, Assistant Professor Maastricht 
University/ MERLN & Stefan Giselbrecht, 
Assistant Professor Maastricht University/ MERLN
PROJECT PARTNERS
Maastricht University, Maastricht UMC+, 
Eindhoven University of Technology,  DSM, 
Vivolta, SupraPolix BV, ETB Bislife
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PROJECT LEADER
Chemelot InSciTe
PROJECT PARTNERS
Maastricht University, Maastricht 
UMC+, DSM, Xilloc Medical, Neuroplast, 
Eindhoven University of Technology and 
FUJIFILM Manufacturing Europe.
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Innovative biomedical concepts have great potential but 
still often fail to find their way into commercialization and 
application in healthcare. This stagnation is, more than 
in other areas, due to market failure and consequently 
an unbridgeable ‘valley of death’. The strict European 
legislation on medical devices has also been increasing 
the knowledge gap. To address this unmet need, Chemelot 
InSciTe initiated the Biomedical Accelerating Matrix (BEAM-
NL) project in 2017, to create a biomedical accelerator 
matrix facility in Limburg.

Chemelot InSciTe has filled the knowledge gap by setting up 
and operating a biomedical facility for various projects and 
startups. The BEAM-NL project aimed to further develop this 
living lab, coordinated by InSciTe. Partners in the BEAM-NL 
project are Maastricht University, Maastricht UMC+, DSM, Xilloc 
Medical, Neuroplast, Eindhoven University of Technology and 
FUJIFILM Manufacturing Europe.

The outcome of the BEAM-NL project is that a permanent and 
sustainable biomedical facility and knowledge base has been 
developed that is now an essential part of the South Limburg 
open innovation ecosystem. The accelerator matrix concept is 
now further developed and exploited by the startup Medace, 
thus creating a (bio)medical co-workspace at the Brightlands 
Maastricht Health Campus. During the project, a physical living 
lab was developed containing all infrastructure, equipment, 
expertise and training necessary to facilitate research and 
development of biomedical concepts towards clinical 
application. The concept and facility is now certified according 
to the ISO 13485 standard. The innovation power in the region 

EUROPEAN PROJECTS  |  BEAM-NL

is thus permanently strengthened, which provides a solid 
basis for further (inter)national cooperation and synergy.

In addition to strengthening and broadening the 
biomedical matrix living lab to accelerate biomedical 
innovations, this OPZuid project has also provided a direct 
contribution to the  project partners involved in the two 
trajectories for the validation of the living lab.

1.  The PoSTuRE project successfully compiled and 
submitted a complete technical dossier for no less than 
three medical devices, with DSM as legal manufacturer 
of the devices and Maastricht UMC+ as sponsor for 
the clinical trial. Approvals for the first in man clinical 
trial were obtained in Q1 2021 and the first patients 
underwent surgery successfully.

2.  Neuroplast and FujiFilm have been jointly investigating 
interaction and viability of stem cells (Neuro-cells) and 
Recombinant Collagen Peptide (RCP). In 2020, it was 
demonstrated that RCP is suitable as an injectable cell 
carrier material for the purpose of keeping Neuro-cells 
alive outside the body and simultaneously can be used 
as a material to reinsert the cells inside the patient body 
where the spinal cord is damaged.

The BEAM-NL project has been co-funded by the European 
Regional Development Fund, the Ministry of Economic Affairs 
and the Provinces of Limburg and Brabant in the context of 
the Operational Program South Netherlands (OPZuid).  

 BEAM-NL: BiomEdical 
 Accelerating Matrix  
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Medical innovations are vital for keeping an ageing 
population fit and active. However, many medical 
innovations never benefit the patient due to long 
development times and high costs. A smarter, faster and 
more cost-effective approach is therefore needed.

InSciTe’s accelerator model, now further developed 
by Medace 
Chemelot InSciTe has developed that approach. We create 
health, wealth and wellbeing by increasing the regions’ 
strengths, driving collaboration so that knowledge has impact. 
In our accelerator model we unite academia, research institutes 
and companies to develop material solutions for the sustainable 
health of an ageing population. This model has proven to be 
successful. We reduce the time to market for new promising 
therapies by one to five years and the joint investments in all 
projects reduce costs and risks. The accelerator model is now 
further developed and exploited by Medace, as (bio)medical 
co-workspace. The approach clearly filled an urgent need, and 
now Medace supports over 10 (inter)national companies at their 
facilities at the Brightlands Maastricht Health Campus.  

Our pioneering model has several key elements
1.  Shared infrastructure and quality management system
  This is the beating heart of matrix. Here, companies 

and academia work together in a shared, ISO-certified, 
biomedical lab with state-of-the-art equipment. Researchers, 
physicians, engineers quality and regulatory experts 
form unconventional collaborative teams that cut across 
disciplines, sectors and conventions. This facilitates creativity 
and the rapid selection of ideas that work. All projects fall 
under a shared quality management system. This enables 
us to do our research in such a way that we adhere to the 
regulations right from the start, which means generated data 
can be used when the product is ready to go to the clinic.

 Biomedical Accelerator Model 
By Filip Maes

2. Clear focus on business development
  Besides the scientific project leader, each project also has 

a commercial project leader, whose role is to be the voice 
of the market and translate those needs to clearly defined 
project goals. Because they are also involved in the technical 
and scientific meetings they capture all value that is being 
created, thereby maximise the valorisation potential of each 
project. During the course of InSciTe a total of 10 biomedical 
patents have been filed.

3.  Training and education 
  InSciTe does not only provide expertise to the projects, we 

also challenge the project members to become experts 
themselves by offering them a specific training and 
education program. For example, patent attorneys help 
to provide the required patent knowledge, TEDx speakers 
sharpen presentation skills, and regulatory pathways for 
medical devices in the EU and US are explored. 

Impact 
Chemelot InSciTe selects the most promising innovations 
and fast-tracks these to the clinic. This enables us to nurture 
high-impact innovations where the investments, risks and 
expertise are shared among the partners, thereby increasing 
the chance of success. For example, start-up Avalanche 
Medical’s SyCap implant to replace local cartilage damage in 
the knee. And Medace that provides (bio)medical co-work 
space, quality management and regulatory support. A lean and 
mean accelerator concept for public and private parties, easy 
scalable into multiple units with biomedical business experts. 
In addition, InSciTe`s structure and flagship approach has 
won European acclaim. The model will now be used as a best 
practice to develop medical innovations across the EU within the 
framework of the Interreg project Medtech4 Europe.  
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‘The biggest impact I have seen is the intellectual, 
professional and personal growth of everyone involved 
in the projects. By exploiting the key element mentioned 
above we have created an open innovation platform with a 
self-learning capacity. Engineers thinking about the clinical 
implications of their work, clinicians doing failure mode 
and effects analysis, this is only possible in this unique 
setting. We have created a work model that has proven to 
be effective and successful. 

Another achievement is that we have permanently 
impacted the region by paving the way for conducting 
clinical trials in a public private setting. We have started 
with an investigator initiated clinical trial in the OCDC 
project, evolved to a sponsor initiated clinical for the 
PoSTuRE project and now we are able to bring a concept 
to a clinical trial in just two years in the WISE project. Our 
partners can now conduct their own clinical trials in this 
region and control the entire development process from 
patent to patient.’   

Filip Maes | Sr Project Manager Biomedical at Chemelot InSciTe
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 ‘ The biggest impact I have seen 
is the intellectual, professional 
and personal growth of everyone 
involved in the projects.’
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Imagine we live in a sustainable world. A complete transition 
from fossil feedstock to circular feedstock: Mixed solid 
waste, plastic waste, bio-residues and crops. Our trash is 
efficiently collected and processed. Our land is organized 
to maximize sustainable biomass production, so in full 
harmony with the needs of all inhabitants (animals and 
people): For living space, shelter, leisure, food, materials, 
fertilizer and fuel, all while enjoying the sun as primary 
energy source. No more greenhouse gases build-up, no 
more global warming, only incidental storms, fires and 
floods. Just imagine…

… and enjoy the following good news! This world is in reach 
in the coming decades. The new supply chains could look like 
Figure 1. Synthesis gas will be produced from biomass and 
waste instead of mineral coal and natural gas. Naphtha will 
be produced from mixed plastic waste instead of mineral oil. 
Methanol will become a true sustainable platform intermediate, 
from which olefins will be produced, as well as liquid fuels. 
The lignin fraction of bio-residues will give ingredients for 
materials as well as liquid fuels. Optionally, more hydrogen can 
be generated via electrolysis, requiring cheap electricity (20 €/
MWh), to be used to produce more methanol from pure carbon 
dioxide, co-produced in gasification of biomass and waste.

Bio-residues will drive our circular needs, typically 74% of all 
feedstocks, with utilization of the co-produced carbon dioxide 
(about 80% without this utilization).

 Circular Economy - moonshot 
 for the chemical industry
By Marijn Rijkers

Can we afford our sustainable products? By all means yes! 
Figure 2 illustrated that prices fall in the same range as the 
current products, while keeping our industry healthy with 
decent manufacturing profits. Serving our current global needs 
in materials, unavoidable fuels and fertilizers require some  
300 thousand production facilities directly employing about  
10 million people.

How to get there? By open innovation! Quite some work is done 
already in successfully establishing processing on laboratory 
scale. A number of initiatives are already being demonstrated 
on pilot scale. With facilitation and support from governments 
and other societal stakeholders, the transition to a truly circular 
economy can be boosted. Chemelot-InSciTe has been helping 
entrepreneurs to realize their circular dreams, by providing them 
with knowledge and infrastructure in piloting facilities, built 
for the purpose and serving lasting needs. Chemelot-InSciTe 
delivered results from seven projects in process development 
for converting lignocellulosic biomass and their (hemi-)cellulose 
and lignin fractions, as well as converting mixed plastic waste 
into materials and fuels. All ready for commercialization !

And the outlook ? Magnificent, our world will become green 
again ! We are already looking into this wonderful world. Now 
let’s join forces in getting there!  
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Figure 2. Unit prices in €/ton and €/GJ for fully circular products and intermediates.

Figure 1. Circular carbon network from MSW, plastic waste, bioresidues and crops to materials, fertilizers and liquid fuels, with utilization of pure carbon 
dioxide, and full recycling of all materials. The blue numbers denotes masses in billion tons (GT).
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In the transition to circular materials levulinic acid (LA) 
will become a true sustainable platform intermediate 
towards six carbon membered monomers like adipic acid 
(AA), a versatile building block for high quality polyesters 
and polyamides which can be applied in a broad range of 
products (e.g. packaging, automotive, construction and 
ropes). 

 LA2AA: Renewable Adipic 
 Acid from Levulinic Acid 

CARBOHYDRATE CHEMISTRY  |  LA2AA 

LA can be readily produced by converting C6 sugar 
fractions in woody biomass. The LA2AA project aimed 
to convert LA via a number of intermediates to AA. The 
project was very successful: Processes were developed 
for conversions to γ-valerolactone (lab scale) and methyl-
pentenaotes (pilot scale). Also, dimethyl-adipate was 
produced in a dedicated pilot unit, which can be readily 
hydrolyzed to AA. All processes were accurately modelled. 
Detailed documented results are available and ready for 
commercialization.  
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In the BM2C6 project, the project team aims to create 
an unprecedented value chain starting from biomass to 
chemical intermediates with up to six carbon monomers. 
This project will show ecologic and economic benefits: 
ample opportunities for industrial partners to engage in a 
sustainable chemical industry. 

The road to green products starts with converting woody 
biomass to levulinic acid (LA), a major green platform 
intermediate as a gateway to a wide range of down-stream 
products. Both high carbon yield and energy yield ensures 
excellent sustainability and process economics. 

With green LA at hand, the project builds on earlier developed 
chemical conversions in the LA value chain towards another 
green platform intermediate dimethyl-adipate (DMA) in 

 BM2C6: Developing a new 
 value chain from biomass to 
 C6 monomers 

PROJECT LEADER
John van der Schaaf, Professor Sustainable 
Process Engineering at Eindhoven University  
of Technology
PROJECT PARTNERS
Eindhoven University of Technology, Torrcoal, 
Torrgas, Maastricht UniversitySC
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CARBOHYDRATE CHEMISTRY  |  BM2C6

InSciTe’s first biobased project: LA2AA. The most important 
intermediate steps from biomass to C6-monomers have 
been demonstrated on pilot-scale at the Brightlands 
Chemelot Campus. Different routes for commercialization 
of the technology have been identified and will be further 
explored. Commercial parties show great interest in the 
technology, the intermediate and final products. New 
potential greening of existing products has been identified 
and will be further explored. For instance, polyamide-66 
(PA66), polyurethanes (PU), adhesives, coatings, elastomers, 
and PBAT (polybutylene adipate terephthalate), a 
high quality biodegradable polymer for among others 
packaging materials, hygiene products, and biomedical 
applications. All examples of these magnificent biomass  
to C6-polymers value chains.  
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 Horizontal: Processes for  sustainable 
 materials from hemicellulose sources

The aim of this project was two-fold. First it was focused 
on new reactor concepts and extraction solvents from the 
conversion of sugars to the central compound furfural. 
Secondly, it was focused on the conversion of furfural to 
existing base chemicals and new biobased monomers which 
could be converted to thermoplastics and resins of which 
the properties were determined. The team planned to map 
and evaluate different solutions in order to understand 
which products and processes have a higher potential for 
creating economic value and were therefore suitable for 
scale up and piloting.

The Horizontal project has been focusing on five main activities: 
1) Screening and testing of catalysts for hydrogenation 
reactions; 2) polymerization reactions and screening of new 
polymers characteristics; 3) collecting input parameters for the 

PROJECT LEADER
Fausto Gallucci, Professor and Dean of 
the Chemical Engineering and Chemistry 
Department at Eindhoven University of 
Technology
PROJECT PARTNERS
Eindhoven University of Technology, Maastricht 
University, DSM, Brightlands Chemelot CampusSC
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design of a hydrogenation unit and downstream separation 
trains for the pilot plant; 4) delivery of the design for pilot 
hydrogenation and design of experiments; 5) screening of 
new solvents for reactive extraction.

The primary target for scaling up was cyclopentanone 
from renewable raw materials (e.g. Xylose). All activities 
were geared towards preparation of biobased platform 
molecules and novel biobased monomers. Different new 
potentially biobased polymers were produced in a high-
throughput reactor and have been characterized also in 
terms of degradation and their mechanisms. New solvents 
for novel separation approaches have been investigated, 
with new interesting results especially in liquid supported 
membrane preparation and testing and in-situ extraction 
experiments.  
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47Chemelot InSciTeLIGNIN CHEMISTRY  |  Lignin RICHES

 Lignin RICHES: Lignin as a feedstock 
 for resins, chemicals and fuels
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Lignin is a residue from the bio ethanol industry or paper 
and pulp industry. Through a unique technology, lignin can 
be converted into an oily intermediary product called crude 
lignin oil (CLO). Using this CLO as a renewable feedstock to 
produce resins, chemicals and fuels presents an opportunity 
to decrease the dependency on fossil resources. This will 
contribute to a more sustainable chemical industry and 
decrease the carbon footprint of existing chemical processes.

Ambitious goals have been realized by the project team of Lignin 
RICHES. A spin-off company, Vertoro BV, was founded to further 
commercialize the outcome of the project. The investment 
decision to construct a barrel-per-day CLO pilot plant was made 
by InSciTe, and this plant is now operational.

The pilot plant enabled the successful scale up of a lab recipe to 
produce a crude lignin oil (CLO), which is a blend of polar organic 
solvent and solubilized lignin oligomers to pilot scale. Not only 
was the technology scalable, but the pilot results were in good 

PROJECT LEADER
Michael Boot, Fellow Eindhoven University  
of Technology and CEO/co-founder Vertoro
PROJECT PARTNERS
Eindhoven University of Technology, Maastricht 
University, DSM

agreement with the lab results and well reproducible. 
CLO derived resins were used in various applications, in 
cooperation with various industrial partners. In these 
applications, the CLO derived resins showed equal or even 
superior adhesive strength properties when compared to 
the traditional phenol-formaldehyde benchmark.

The Lignin RICHES project was also part of the OPZuid* 
project called “Sugars, Celluloses and Lignin Scaling up 
towards BioBased Building Blocks” (SCeLiO-4B). The OPZuid 
support enabled the partners to further develop the InSciTe 
pilot plant in Geleen as a versatile and multi-purpose 
trial ground for the scale up of chemical processes from 
biobased and renewable feedstock.  

*  This project was co-funded by the European Regional 
Development Fund, the Ministry of Economic Affairs and 
the Provinces of Limburg and Brabant in the context of the 
Operation Program South Netherlands (OPZuid).
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LIBERATE will realize the first pilot scale plant for the so-
called ‘lignin-first’ approach, which is a new way of producing 
an aromatic oil directly from woody biomass, along with 
cellulose fibers. Both fractions can serve as a circular 
feedstock for fuels and chemicals. 

In the LIBERATE process, woody biomass, which is far more 
abundantly available than lignin, is converted to give cellulose 
fibers and crude lignin oil (CLO). Once the cellulose and CLO are 
separated by filtration, the CLO is ready to be used as liquid fuel 
or as a feedstock for the production of chemical intermediates like 
phenol, and materials like polyurethanes.

The LIBERATE project has shown promising results. On product 
diversification, new pilot plant samples have been sent out to 
many new potential end-users for applications ranging from 
UV-stabilizers for cosmetics to anti-oxidants for animal. More 
importantly, on scale up activities, partner Vertoro not only raised 
4M€ in a Series A equity round to construct a 1kton per annum 
demo plant, but also received a 2M€ grant to make preparations 

for the first commercial scale commercial scale plant in the 
Port of Rotterdam. As part of forementioned Series A round, 
ownership of the LIBERATE IP has been transferred to Vertoro 
and with the LIBERATE partners receiving an equity stake 
in Vertoro in return. The 1kton demo plant has furthermore 
already been ordered and is scheduled to become 
operational as early as summer 2022. All in all a great end 
result for the whole LIBERATE team.

The LIBERATE project activities are also part of the OPZuid 
project ‘Meer Doen Met Lignine’.* In this project a complete 
value chain from Agro to Chemistry is represented by 
InSciTe’s partners in LIBERATE on the one hand, and Bio Treat 
Center, VITO, Attero, and Indresmat on the other: Converting  
woody biomass into lignin-based materials and chemicals, 
all at pilot scale.  

*  This project is co-funded by the European Regional 
Development Fund, the Ministry of Economic Affairs and 
the Provinces of Limburg and Noord-Brabant in the context 
of the Operation Program South Netherlands (OPZuid).

 LIBERATE: A lignin first approach 

PROJECT LEADER
Michael Boot, Fellow Eindhoven University  
of Technology and CEO/co-founder Vertoro
PROJECT PARTNERS
Eindhoven University of Technology,  
Maastricht University, Vertoro
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 LOADED: Lignin Oil Based 
 Performance Additives 

LIGNIN CHEMISTRY  |  LOADED

Currently over 400 million tons of fossil thermoplastic 
materials are produced annually, a figure set to triple by 
2050. There is a great need for bio-based alternatives and 
lignin is regarded as one of the most promising green 
feedstocks for thermoplastic materials.

Nature produces in excess more than 20 billion tons of lignin in 
lignocellulosic biomass per year by means of photosynthesis. 
However, lignin itself is a heavily crosslinked polymer and as 
such not applicable as a thermoplastic material. The aim of the 
project LOADED is to find ways to apply lignin in a wide range 
of materials, either as a thermoplastic material, or as a blend 
with other polymers such as polyamides and polyesters. This 
would not only increase the biobased content of these materials 
but also optimize their properties, providing a eco-friendly 
alternative for fossil-based additives.

The LOADED team has now demonstrated that CLO, prepared 
from both lignin and biomass, can be readily converted 
into a thermoplastic material. This thermoplastic material 
comprises lignin oligomers (registered under the trade name 
Goldilocks®), retaining robust lignin properties such as UV-
blocking, antioxidant and good thermal stability. Unlike the 
most technical lignins, Goldilocks® is an oligomeric lignin 
fraction characterized by low molecular weight, low glass 
transition temperature and high functionality which leads to 

easier processability of Goldilocks® compared to available 
technical lignins. Physical properties of Goldilocks® could 
be tuned by the careful selection of processing conditions 
(e.g. solvent, solvolysis time and temperature, purification 
method) that was used in the CLO production process. 
Moreover, the compatibility and added value of this bio-
based thermoplastic material for use as a performance 
additive to various commercial polymers was examined. 
Goldilocks® can be blended with various polymers, 
including polyesters and polyamides. It was shown that 
blends of Goldilocks® with polylactic acid could also be 
used for 3D printing. To conclude, very interesting new 
physical properties have been found when blending 
CLO with other polymers, opening a wide range of new 
applications. In the near future the blending of Goldilocks® 
with polyesters and polyamides will be demonstrated on 
kg scale at the Chemelot Innovation and Learning Labs 
(CHILL) at the Brightlands Chemelot Campus in Geleen.  

PROJECT LEADER
Michael Boot, Fellow Eindhoven University  
of Technology and CEO/co-founder Vertoro
PROJECT PARTNERS
Eindhoven University of Technology,  
Maastricht University, Vertoro
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Polyamides, being of natural or synthetic origin, are 
renowned for their diverse performance in (bio-) 
engineering materials. As they can be made partly or 
completely from biobased resources and (re)processed 
under mild conditions, polyamides are crucial in the 
transition to a sustainable and circular society. Molecular 
interactions in the form of hydrogen bonding within 
and between the amide moieties of the macromolecules 
accounts for the praised mechanical performance on the 
one hand, but entail water sensitivity on the other. In 
engineering, water sensitivity can negatively affect the 
materials processing and functioning. With adequate control 
in the materials chemistry and physics during processing, 
the intrinsic relationship of polyamides and water can 
be refined to enhanced control in structure and ultimate 
performance. 

In HiperBioPol two different, though complementary pathways 
securing biobased and green principles are developed by 
the collaborative efforts of DSM, Eindhoven University of 
Technology (TU/e) and Maastricht University (UM). The 
mechanical performance of polymeric materials can be 
strengthened significantly by high molecular and structural 
orientation on large length-scales and upon embedding nano-
particles, which are both challenged by the hydrogen bonding. 
Inspired by natural silk spinning, UM scientists have realized 
improved orientation by adding a careful selection of multiple 
ions to water as main solvent. The same media also pave a 
route to optimally disperse in-house synthesized high-modulus 

nanoparticles with controlled dimensions, geometries, 
polymer-filler interaction, and ultimately mechanical 
properties. The fundamental know-how on operating 
production and manufacturing facilities has enabled DSM 
scientists to study and position the polyamide materials 
made employing the UM process from ecological and 
business perspective. Another group of DSM scientists 
have successfully synthesized and established extensive 
structure-function relationships of biobased dimer fatty 
acid based co-polyamides to reduce the water uptake in 
the amorphous region during service-life. The study reveals 
besides specific co-polyamide compositions with reduced 
water uptake while substantially retaining the good 
mechanical properties, also other unique combinations of 
material functionalities. As the co-polyamide properties 
depend on (local) miscibility of the different polyamide 
copolymer segments, TU/e scientists have developed 
theoretical models and simulation methods to eventually 
predict the effect of copolymer chemistry and phase 
separated structures on the water uptake.  

 HiperBioPol: Eco-friendly solutions for 
 making extra strong polymers

PROJECT LEADER
Sanjay Rastogi, Professor Maastricht University
PROJECT PARTNERS
DSM, Maastricht University, Eindhoven 
University of Technology 
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PROJECT LEADER
Iris Hilker, Project Manager DSM  
PROJECT PARTNERS
Eindhoven University of Technology, 
Maastricht University, DSM
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Plastic waste is a global problem. In the current largely 
linear economy, these materials are at best incinerated after 
single-use, but unfortunately often disposed of, leading to 
massive amounts of waste materials with a harmful effect 
on environment. The aim of the BiCEPs project is to ‘up-
cycle’ plastic waste to high-value materials. Polyethylene 
terephthalate (PET) will be reused by combining it 
with biobased monomers to create a sustainable, new 
thermoplastic elastomer (TPE).

In a circular economy, waste plastics will be processed to new 
feedstock. For instance by depolymerizing to monomers, 
followed by purification and re-polymerization. Within the BiCEPs 
project however, a ground-breaking circular process for the 
production of circular polyester is being developed, integrating 
the depolymerization, purification and re-polymerization 
operations with tuning liquid composition with new, biobased 
constituents. Challenge is to make recycle PET suitable as 
feedstock. Effects of presence of additives, catalysts and thermal 
and oxidative degradation products on the properties of the 
new TPE product must be fully understood. First, the BiCEPs 
team has focused on the most essential process development 
aspects and polymer properties of the novel TPE product. The 
process was first developed on lab scale. A kinetic process 
model including mass and energy balances was established 
and related parameters were determined. In addition, a detailed 
study focused on discoloration has been executed. Valuable 
information was obtained for the next scale up step, projected in 
the multi-purpose polymerization pilot plant at the Brightlands 

 BiCEPs: Biobased and Circular 
 Engineering Plastics

Chemelot Campus. The BiCEPs team has achieved important 
results over the full range of activities. The process 
development went into much more detail in which typical 
parameters (e.g. kinetic, mass transfer) determined in the 
lab, were used to build the polymerization model. In this 
way it was possible to build a proper model, without using 
the results from the pilot plant, as was originally planned. 
The chemistry of the process was studied in great detail, 
to synthesize thermoplastic elastomers based on recycle 
PET with optimized properties. By varying the recipe’s and 
process conditions, polymeric materials were synthesized 
with various compositions and of high purity. By playing 
around with polarity differences via biobased building 
blocks, high quality polymers were made available. The 
influence of the catalysts on the colour of the polymers was 
studied, and  a robust measuring protocol was designed 
for this. Moreover, various reduction pathways to suppress 
unwanted discoloration were identified. The materials 
properties were studied using various high end techniques 
to deeply understand the mechanical properties. The model 
polymers, synthesized changing one parameter at a time, 
allowed detailed understanding, and a full morphological 
picture was developed by combining the results of the 
various techniques. With these basic insights it is now 
possible to predict over the full range of thermoplastic 
elastomers, the recipe at commercial scale giving a 
fully sustainable material that can be introduced in the 
market. Finally, a start has been made on carbon footprint 
calculations for these materials. This will make it more easy 
to attract customer interest for these materials.  
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PROJECT LEADER
Chemelot InSciTe 
PROJECT PARTNERS
Avantium, Brightlands Chemelot Campus, Chemelot 
Research Facilities, Flowid, Food and Biobased Research 
(DLO/WUR), Green Chemistry Campus, Nettenergy, 
Progression Industry, Rewin, Savage Rivale, TNO under 
the flag of Biorizon
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The world currently is in a transition to a green (bio-)
economy where fossil raw materials (oil, gas and coal) are 
more and more replaced by biomass (sugars, cellulose and 
lignin) as raw material for the production of materials, fuels, 
bulk chemicals and fine chemicals. 

To transition successfully from fossil feedstock to a green (bio-) 
economy, a strong collaboration between various disciplines 
is essential. In the SCeLiO-4B project that ran from 2015 till 
2019, InSciTe has been working together with Biorizon and 
the Green Chemistry Campus in Bergen op Zoom. Their 
expertise, focusing on accelerating biobased innovation, was 
complementary to the Brightlands Chemelot Campus. With 
InSciTe as project coordinator, partners focused on renewable 
feedstock (sugar, cellulose, and lignin) for the production 
of chemical building blocks (e.g. bio-aromatics). Within the 
SCeLiO-4B project a testing-ground of affordable and broadly 
accessible infrastructure for biobased chemistry was created 
on the Brightlands Chemelot Campus in Geleen and the Green 
Chemistry Campus in Bergen op Zoom.

EUROPEAN PROJECTS  |  SCeliO-4B

 SCeLiO-4B: Sugars, Celluloses and 
 Lignin Scaling up towards BioBased 
 Building Blocks

The most important result of this OP-Zuid subsidized 
project is that two fully equipped pilot plants have been 
created, as trial grounds, offering an infrastructure  in which 
SME’s, large companies and knowledge institutes can use 
the available facilities and knowledge, and cooperate on 
breakthrough technology to make the step from lab to 
pilot plant scale. 

Examples of results in this project are the conversion of 
lignin to higher value products such as phenol, biomaterials 
and biofuels, the development of chemistry and process 
technology for the conversion of sugars to intermediate 
furans which are further processed to green building blocks 
for biomaterials, and the development of new reactor 
concepts and new separations concepts. 

This project was co-funded by the European Regional 
Development Fund, the Ministry of Economic Affairs and 
the Provinces of Limburg and Brabant in the context of the 
Operational Program South Netherlands (OPZuid).  
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PROJECT LEADER
TNO 
PROJECT PARTNERS
DSM, Eindhoven University of Technology, Maastricht 
University, Avantium, Bio Base Europe Pilot Plant, KU 
Leuven, University of Antwerp, VITO
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Aromatics are important building blocks for the current 
chemical industry. Not only to be able to produce fuels, 
base chemical, polymers (composites, engineering plastics, 
rubbers, coatings) and lubricants, but also to create 
polymer additives, dyes, flavors and fragrances. Currently 
almost all aromatic building blocks are obtained from fossil 
resources. Therefore, it is important to develop technology 
which can replace these by using alternative natural raw 
materials (biomass). 

Within the framework of the European Interreg V Flanders – The 
Netherlands program, a cross-border collaboration called BIO-
HArT was started, focused on the scaling up of technology for 
the production of aromatics from biomass. The project officially 
started in March 2016 and ran for 3 years. The BIO-HArT project 
was a cooperation of the Shared Research Center Biorizon (a 
TNO/VITO initiative at the Green Chemistry Campus in Bergen 
op Zoom), BBEU in Gent, the Universities of Antwerp, Leuven, 
Eindhoven and Maastricht and Chemelot InSciTe.

In this collaboration important results were achieved. Protocols 
have been developed for the refinery of various types of 

biomass, amongst which are miscanthus, grain maize 
straw, flax loaves, lignin and wood, to obtain sugars and 
lignin. With sugars and lignin, experimental samples 
have been produced which have been evaluated in the 
further conversion to bio-aromatics. Also, several pilot 
skids have been constructed (in Bergen-op-Zoom, Gent 
and Geleen) along the whole chain from bio-refinery to 
bio-aromatics and fractionation thereof, to demonstrate, 
in the last phase of the project, the scalability of the 
processes and technologies. Finally, samples of the various 
bio-aromatic fractions up to kg scale have been produced 
and distributed to the companies involved in the project 
to test them in relevant final applications such as in paints, 
coatings, glues, resins, lubricants, polyesters and high 
value plastics and biofuels. Several follow-up projects have 
already been defined and started. 

This project has been established by a contribution of the 
European Interreg V Flanders-The Netherlands program 
that stimulates innovation, sustainable energy, a healthy 
environment and the labor market by means of cross-border 
projects.  

 BIO-HArT: Biorizon Innovation and 
 Upscaling of Renewable Aromatics 
 Technology 

http://www.chemelot-inscite.com/site/public/go/(http:/www.grensregio.eu/%20)
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PROJECT LEADER
Vertoro 
PROJECT PARTNERS
Attero, Bio Treat Center, Vertoro,  
Chemelot InSciTe, Vito, Indresmat
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The switch from fossil-based to renewable raw materials 
is necessary to reduce the carbon footprint of the Dutch 
chemical sector. Utilizing lignin, obtained from biomass, 
is recognized a ground-breaking opportunity to make this 
switch happen.

After all, lignin from woody biomass is cheap and abundantly 
available. The ‘Doing More With Lignin’ project, initiated in 2019, 
embarks on this, setting up a full value chain, all the way from 
nature and agro residues to chemistry, turning woody biomass 
into lignin-based materials like polyurethane, and chemicals like 
phenol. Value chain partners and technology providers joined 
forces: Attero, Bio Treat Center, Vertoro, Indresmat, VITO, and 
Chemelot InSciTe. The project team utilizes existing piloting 
infrastructure for biobased chemistry on three locations in 
the South of the Netherlands: Brightlands Chemelot Campus 
Geleen, Brightlands Campus Greenport Venlo and Green 
Chemistry Campus Bergen op Zoom.

Vertoro sourced about fifteen lignin-rich feedstocks in The 
Netherlands, and tested those for conversion to crude lignin 
oil (CLO), a mixture of oligomeric lignin and sugars. Based on 
availability, process efficiency, and application performance in 
polymers, sawdust was selected as one of the most promising 
feedstocks. Next, four pilot campaigns were successfully 
performed in a threehundred liter batch reactor and filter in 

EUROPEAN PROJECTS  |  Doing More with Lignin 

 Doing More with Lignin: Full value 
 chain for sustainable polyurethane 
 and phenol 

the multipurpose pilot plant at the Brightlands Chemelot 
Campus, turning sawdust into CLO and cellulose. Pilot runs 
with the aim to precipitate lignin oligomers from CLO by 
means of water addition were conducted as well. These 
oligomers are now registered by Vertoro as Goldilocks®.

Other partners booked progress as well. Indresmat 
introduced lignin oligomers in polyurethane resins for their 
window frames. The lignin content already increased to 40 
weight percent. VITO performed compatibility tests with 
various polyurethane ingredients and developed synthesis 
protocols for CLO-based polyurethane films, with optimum 
properties and performance.

Vertoro together with The Eindhoven University of 
Technology as InSciTe’s partner demonstrated on lab 
scale the catalytic upgrading of CLO towards phenolic 
monomers, recognized as feedstock for higher value 
chemicals and materials. The process is now ready for 
scaling-up. For serving this purpose, a five liter continuous 
reactor in Brightlands multipurpose pilot plant will prove a 
necessary and useful asset.

The project is co-funded by the European Regional 
Development Fund, the Ministry of Economic Affairs and the 
Provinces of Limburg and Noord-Brabant in the context of the 
Operation Program South Netherlands (OP-Zuid).  
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 Experimentation 
Chemelot InSciTe has been offering an open innovation 

setting with ultramodern biomedical and pilot plant 

facilities. The facilities have been designed with 

flexibility in mind whilst maintaining high quality 

standards, allowing them to meet both the current and 

future needs of the biomedical and biobased industry.

EXPERTISE  EXPERIMENTATION  EDUCATION  ENTREPRENEURSHIP
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The biomedical facilities comprise 1200 m2 of equipped 
state-of-the-art open RT&D laboratories and class B and 
ISO 7 cleanroom areas. They are located at the Brightlands 
Maastricht Health Campus. 

A large co-working space with meeting rooms and private work 
places is located next to the laboratory facility. The lab and the 
office areas, hosted by the company Medace, have been available 
for the researchers working on our projects and our partners. 
These are designed with flexibility in mind and are set up to 
stimulate collaboration and innovation.

In addition to the available in-house equipment and facilities, the 
location of the biomedical facility at the heart of the Brightlands 
Maastricht Health Campus offers easy access to many other 
world-class testing facilities located nearby.

 Biomedical 
 facilities 
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Medace offers the following facilities
•  2 Cleanrooms Grade  B 
•  4 Cleanrooms Grade C 
•  5 Cleanrooms ISO 7 
•  Electron microscopy
•   Mechanical testing capabilities
   Including high-frequency fatigue simulation  

and joint simulation 
•  Electrospinner
•  Chemical testing
•  Material processing
•  Tissue culture facilities (ML-I and ML-II)
•  Flowcytometry
•  Quality control
•  RT PCR analysis
•  Histological staining and processing

For more information please contact Kurt Gielen or  
Mark Huurneman. They will gladly assist you with any 
questions regarding the Medace facilities and services.

Kurt Gielen
Chief Business Officer Medace 
T + 31 6 19271669
E kurt.gielen@medacespace.com 

Mark Huurneman 
Business Developer Medace 
T +31 6 37552018
E mark.huurneman@medacespace.com 
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The biobased pilot plant is a multi-
purpose multi-tenant pilot plant 
facility for the thermochemical 
and chemocatalytic conversion of 
(biobased) building blocks on a  
100 kg/day scale. 

It is located at the Brightlands Chemelot 
Campus in Geleen. These facilities fulfil 
an important requirement for companies 
to scale up processes from lab or bench 
scale to pilot scale, to reduce capital and 
risk in scaling up to demo scale and full 
scale production. The biobased pilot 
plant employs the newest technologies 
through the collaboration with Eindhoven 
University of Technology, Maastricht 
University and DSM as founding fathers 
of Chemelot InSciTe. Catalyzed reactions, 
(de-)polymerizations and product 
purifications are run by top-notch 
operators in a great variety of multi-
purpose and dedicated installations. 
The facility was opened in May 2016 and 
installations have been improved and 
expanded ever since. 

Floor space and laboratory 
The Multi-Purpose Pilot Plant consists of 
a 520 m2 pilot hall, complemented with 
adjacent laboratory and project offices. 

The equipment available
•  Packed bed reactor set-up
•  Continuous homogeneous catalysis 

set-up
•  Spinning disc reactor and spinning  

disc extractor
•  Purifications such as multi-purpose 

distillation column
•  Dedicated skids for performing 

experiment

Adding up
•  Batch and continuous operation 

processes up to 500 kg/day
•  Integrated data monitoring and 

control systems
•  ATEX2 certified, 24/7 operations
•  On-site analytics laboratory, 

confidentiality ensured

For more information please contact 
Marijn Rijkers or Patrick van der Meer.  
They will gladly assist you with any 
questions regarding the Pilot Plant  
Facility and further arrangements.  

Marijn Rijkers 
Program Director Biobased Chemelot 
InSciTe
T + 31 6 13692827
E marijn.rijkers@chemelot-inscite.com 

Patrick van der Meer
Business Development Manager 
Brightlands Chemelot Campus 
T +31 6 83629875
E patrick.vandermeer@brightlands.com 

 Biobased Multi-Purpose 
 Multi-Tenant Pilot Plant Facility
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 Education
Chemelot InSciTe has been attracting and developing 

talent from the Netherlands and abroad as potential 

entrepreneurs and employees for startups, SME’s and 

corporates in life science & health and chemistry & 

materials. With an inspiring working and learning 

program we prepare and equip the next generation 

of biomedical and biobased materials professionals.

EXPERTISE  EXPERIMENTATION  EDUCATION  ENTREPRENEURSHIP
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We have set up a professional live 
and online training program where 
patent attorneys help to provide the 
required patent knowledge, TEDx 
speakers sharpen presentation skills, 
and regulatory pathways for medical 
devices are explored. 

Our easy accessible LCA course, to 
calculate the carbon footprint of a product 
or process, has been successfully attracting 
participants from all over the globe.

Specialized courses in
• Life Cycle Analysis
•  Design Control & Risk Management 

(As part of the OPZuid BEAM-NL 
project)

•  CE Marking & FDA Approval/ Early 
Health Technology Assessment

• Intellectual property
• Communication skills

Total participants 
950

Courses given
58
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 Entrepreneurship
Chemelot InSciTe has helped to establish new business 

to further develop the technology towards application 

and commercialization. Biomedical projects gained 

approval for first-in-human clinical trials and large, 

international companies show a strong interest in 

the outcomes of our biobased projects. Not only our 

projects but also our working methods lead to business 

creation as in 2019 spin-off Medace BV arose from our 

(Bio)medical Accelerator Matrix’s working model.

EXPERTISE  EXPERIMENTATION  EDUCATION  ENTREPRENEURSHIP
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 Medace
Medace is a service provider focused at bringing medical innovations (implants, cell 
therapy and regenerative medicine products) to patients faster and more efficiently. 
The Medace model is based on a work-learning environment. In order to do so, Medace 
offers a team of quality and operational professionals in a full blown biomedical facility 
(e.g. cleanrooms, equipment). This means that the Medace team works with(in) their 
clients’ team to teach and guide them how to develop their device according to the 
applicable rules and regulations, whilst producing their clinical grade product together. 
Medace’s philosophy is that this way of product development is more sustainable and 
efficient than outsourcing. Clients acquire the know-how to produce their medical 
grade product themselves at the end of the learning curve. Medace arose from the 
Biomedical Accelerator Matrix concept developed within InSciTe, where this model was 
professionalized and ISO accredited to accommodate projects and companies on their 
way to the patient.  

Brightlands Maastricht Health Campus 
www.medacespace.com

Our approach has led to accelerated 
growth in economic activity and 
the creation of new jobs. We have 
invested in new facilities and 
equipment that make it even more 
attractive for partners to make 
flexible use of our facilities. The 
success rate of their innovations is 
considerably higher thanks to their 
collaborations at Chemelot InSciTe.

Chemelot InSciTe is an ecosystem 
where everybody learns, startups 
flourish and ideas don’t get lost in 
the regulatory maze. No less than 
9 startups (8 established, and 1 to 
be announced soon) settled and 
started with any kind of support 
from InSciTe.
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 Vertoro
In order to accelerate the valorization of lignin, a form of biomass now burnt as a 
waste stream in paper pulp and cellulosic ethanol plants, Vertoro aims to create a 
new globally tradeable commodity, crude lignin oil (CLO). Examples of applications 
currently under development include, phenol, phenolic resins, octane boosters for 
gasoline, and low sulfur marine fuel. Vertoro is a spin-off company from a public-private 
partnership between Brightlands Chemelot Campus, DSM, Chemelot InSciTe, University 
of Maastricht and Eindhoven University of Technology. In 2021, Vertoro closed a Series 
A round with Maersk Growth, SHIFT Invest, LIOF, and Brightlands Venture Partners. The 
funds will be used to construct a kton-scale demo plant in the multi-purpose pilot plant 
at the Brightlands Chemelot Campus.  

Brightlands Chemelot Campus  
www.vertoro.com

ertoro
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 Avalanche Medical
Brightlands Maastricht Health Campus

Avalanche Medical was founded in 2021 and is a spin-out from the Chemelot InSciTe research consortium ‘SyCap’, consisting of DSM, 
Maastricht University, Maastricht UMC+ and Eindhoven University of Technology. The company is further developing and ultimately aims 
to commercialize a non-degradable polymer implant for the treatment of (osteo)chondral lesions in the knee, specifically for middle aged 
patients. With InSciTe and partners involved through a licensing agreement, Avalanche Medical continues to develop the implant towards 
clinical trials. The InSciTe consortium’s knowledge and expertise has laid a solid foundation for the startup, and with the promised financial 
support from ReumaNederland through a Health Holland public-private partnership project, the company is off to a flying start.  
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The mission of CiMaas is to achieve a better cure for cancer. For this, CiMaas develops 
therapies engaging the immune system for the treatment of a steadily growing population 
facing cancer that cannot be cured by the current standard of care. This approach, called 
immunotherapy, is a promising opportunity to further limit the number of people that 
succumb to cancer. Immunotherapy holds a promise of a 
better cure, taking away several of the severe side-effects 
of current therapies. CiMaas currently has its own GMP 
facility and is almost ready to move into clinical trial with its 
dendritic cell vaccine technology.  

Eyegle set out to develop and commercialise a topical drug delivery device for the treat 
ophthalmic diseases. Eyegle aimed to exclude compliance as a variable within the ocular 
therapy and therewith improves the effective delivery of healthcare. This would decrease 
costs to the patient and reduce physician and staff time. The drug delivery device (DDD) 
would give them an alternative to eye drops when these are not sufficient enough in 
dosing and cannot create the availability to work within the therapeutic window. In the 
meantime, clinical trials have shown that the design of the device is not optimal yet.  

 Eyegle

Neuroplast has developed a proprietary and patented stem cell therapy for patients 
suffering from neurodegenerative diseases such as spinal cord injury (SCI), amyotrophic 
lateral sclerosis (ALS) and traumatic brain injury. The technology comprises of the use of 
the patient’s own stem cells. Neuroplast has presented promising preclinical outcomes. 
The technology holds a promise of a new and disruptive medical breakthrough in 
personalized medicine.  

Brightlands Chemelot Campus
www.neuroplast.com

 Neuroplast

 CiMaas
Brightlands Chemelot campus 
www.cimaas.com

Brightlands Maastricht Health Campus 
www.vacis.nl

Brightlands Chemelot Campus 
www.triplemedical.com
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Marijn Rijkers, PhD | Program Director Biobased

‘We have been helping entrepreneurs 
to realize their circular dreams, by 
providing them with knowledge and 
infrastructure in piloting facilities, built 
for the purpose and serving lasting 
needs. We delivered results from seven 
projects in process development for 
converting lignocellulosic biomass 
and their (hemi-)cellulose and lignin 
fractions, as well as converting mixed 
plastic waste into materials and fuels. 
All ready for commercialization and 
with a magnificent perspective to a 
better world!’  

Rinus Broxterman, PhD
Strategy Advisor Biobased

‘In InSciTe Biobased, top class valorization 
skills at the location (software and 
hardware (pilot plant !) have proven 
to be essential for bringing various 
biobased concepts from lab scale 
significant steps further towards  full-
scale implementation. I am proud that 
the legacy of InSciTe biobased is likely 
to reach full-scale industrial application 
in the real world, thus contributing to 
solutions mitigating climate change.’  

Peter Quaedflieg, PhD
Project Manager Biobased

‘By working for InSciTe Biobased, I could 
combine my passion for developing 
novel and applied chemistry for a 
more sustainable world with the joy 
of working with students and an 
enthusiastic InSciTe 
team. I am grateful 
to have been 
part of this.’  

Johan Jansen | Manager Finance & Control

‘The InScite projects really contribute to 
society, in the Biomedical as well as in the 
Biobased field. Great teams from different 
background and nationalities achieved 
amazing things. It was great fun to 
be part of this journey!’  

‘Great teams from 
different background and 
nationalities achieved 
amazing things.’

 The team



79Chemelot InSciTe

C
h

em
el

o
t 

In
Sc

iT
e:

 T
ea

m

Dyanne Dohmen | Accounting & 
Reporting Officer

‘Proud having contributed to the 
InSciTe projects that have such great 
impact on society. Grateful having 
been part of this fantastic team with 
a high quality standard, that has 
given me the opportunity to learn 
and develop in so many ways.’  

Karin Hendrix | Management Assistant

‘We have achieved a lot with our InSciTe 
team and all the people who have worked 
in our projects. I have really enjoyed the 
past years and am proud of the results 
that have been achieved.’  

Ingrid Grimbergen | Communications Manager

 ‘It has been a great joy and an amazing learning experience to work with so many 
professionals from academia and industry, united in InSciTe. I am grateful for having been 
part of this inspiring team. Also, I’m proud of all the innovations that have been developed 
that contribute to patient’s health and wellbeing and to a more sustainable society.’  

I’m proud of all 
the innovations 
that have been 
developed’

Filip Maes | Sr Project Manager Biomedical

‘By combining biomedical, business and 
quality expertise we have created an unique 
open innovation platform where we can 
develop an idea into a medical device ready 
for implantation. I`m very proud to be part 
of this unique community and I`m looking 
forward to see how the biomedical successes 
will continue to grow in the future. Stay 
tuned!’  

‘Stay tuned!’



80 InSciTe: The journey

 Partners

ertoro
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‘ This moment, here and 
now, is perhaps a first 
stop, but certainly not 
the end of our journey, 
nor of your journey.’

83Chemelot InSciTe






