
Building a holistic picture of health and disease through the study of single cells, tissues, organ systems and  
whole-body experiments – and translating these findings into new clinical understanding and practice – is the  
overriding aim of the University of Münster’s Multiscale Imaging Centre (MIC), the central research building of  
the Cells in Motion Interfaculty Centre.

To do this, the team at the University of Münster, Germany, utilizes all available technologies – from preclinical  
imaging modalities and classical histology to mathematical models, radiochemistry and, ultimately, human imaging  
in the clinical setting.

Here, we explore the experience and aspirations of two of the center’s leading scientists – Dr. Michael Schäfers and  
Dr. Cornelius Faber – and discover more about the unique set up at the University of Münster and the extensive 
network of collaborators that contribute to driving its work forward. 

A focus on imaging at the MIC

The MIC combines groups from the fields of Medicine, Biology, Chemistry and Pharmacy, Mathematics and Computer 
Science and its researchers use biomedical imaging to investigate how cells behave, what triggers disease and what 
can be done to combat this – all performed on a variety of modern imaging technologies.

Dr. Schäfers explains: “At the MIC, we combine imaging methods, from microscopy to whole-body imaging, in an 
interfaculty collaboration. I don’t believe there is another center in the world that has the span of imaging modalities 
that we have. Imaging is the bridge between the faculties and supports the work of many colleagues throughout the 
university. This enables us to carry out research on dynamic cell processes at different scales: from individual cell and 
tissue structures to organs and the whole body.”

The different modalities of imaging instrumentation that are located at the MIC include a recently installed 9.4 Tesla 
Bruker BioSpec Maxwell small animal MRI scanner and a 7 Tesla Bruker BioSpec PET/MR system, along with  
high-performance accessories such as an MRI CryoProbe. The MIC also hosts a variety of other Bruker preclinical 
imaging instruments including computed tomography (CT), PET and fluorescence reflectance imaging (FRI).
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Innovation with Integrity



Drs. Schäfers and Faber are both professors at the University of Münster and work at the MIC.

Each group at the MIC performs its own 
research into the biochemical and biophysical 
properties of cells, and the center also offers 
research opportunities to its collaborators. 
This collaboration service is unlike a typical 
imaging service through which the MIC would 
only deliver images and data in a standard 
approach; instead, it offers mutual benefits to 
the center and the collaborator. For the MIC, 
this means that the research must integrate 
into its ethos and contribute towards its 
goals, and for the collaborators, their specific 
research questions are answered by the MIC 
experts using the latest imaging technology.

University of Münster’s Multiscale Imaging Centre (MIC)
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About Dr. Michael Schäfers

Founder of the Cells in Motion Interfaculty Centre, Dr. Schäfers 
is a nuclear medicine clinician with a deep interest in translating 
the findings from preclinical investigations and experiments into 
practical solutions and treatment strategies for patients. His 
research interests include cardiovascular mouse models, hybrid 
imaging and multimodal translational molecular imaging, with a 
focus on oncology. 

Dr. Schäfers comments: “I began my career at the University of 
Münster which then took me to the Medical Research Council 
(MRC) Cyclotron Unit at the Imperial College School of Medicine, 
London, where I trained in positron emission tomography (PET).  
I came back to the University of Münster to become a  
professor and establish the European Institute for Molecular 
Imaging (EIMI) which is the research division of the nuclear 
medicine department.”

About Dr. Cornelius Faber 

Dr. Faber is a physicist with more than 25 years’ experience 
in magnetic resonance imaging (MRI). His primary research 
interests include developing new methods and workflows to 
maximize the potential of multiscale MRI analysis, as well as 
integration of magnetic resonance with other modalities. 

Dr. Faber comments: “My PhD at the University of Bayreuth in 
Germany, focused on using nuclear magnetic resonance (NMR) 
in biopolymer applications. For my post-doctoral work, I moved 
to the University of Würzburg, Germany, where I switched my 
attention to imaging and discovered the power of MRI using 
high-field Bruker instruments. After this, I was appointed as 
professor for experimental magnetic resonance at the University 
of Münster.”



Dr. Faber adds: “Our work, and that of our collaborators, typically uses animal models, so projects regularly need animal 
licenses and specific protocols governing the use of MRI, PET or a combination of both. What we offer is a collaboration 
service. Whilst we are primarily working as scientists with our own goals, we enable collaborators to benefit from our 
experience with the technologies that we have. In many cases, we develop technologies or methodologies further to 
address their questions.”
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Answering previously unknown questions

Dr. Faber is working towards making MRI faster and at a higher resolving power, with better integration of modalities: 
“I’m a physicist and I have a methodological interest. We aim to develop novel MRI methods that allow for faster 
imaging with higher resolution to elucidate pathologies that have not previously been able to be studied in detail.”

A further goal for Dr. Faber is to establish new MRI approaches and replace or improve other diagnostic methods. He 
comments: “Along with our collaboration partners we combine MRI with intravital microscopy by running the same 
experiment in parallel on the same animal models. We can track cells in real time through the body, for example 
migrating to an inflammatory site. It’s vital for us to combine modalities to maximize the information we can collect and 
overcome current limitations so that one day we could be able to diagnose inflammatory processes more accurately.”

Alongside this, Dr. Schäfers’ goal is to gain a deeper understanding of certain disease states, to improve biomarkers and 
diagnostics, and to translate this knowledge into novel therapies using nuclear medicine principles: “As my background is 
in molecular imaging, my work is targeted towards developing and validating new radiotracers and radiopharmaceuticals 
which can be used in preclinical and finally in clinical imaging.”

At the MIC, the group can produce isotopes alongside a research and development radiochemistry unit where probes 
are labeled and tested. This enables Dr. Schäfers’ research findings to go from animal models directly into individual 
patients, creating evidence that the new approaches work and preparing the ground for clinical trials where results  
are positive.

He adds: “We work with radioactive drugs and monitor their distribution through the body from metabolism to excretion. 
We can follow the radioactive path of the molecule which allows us to see perfectly the biodistribution – where the label 
still is and what the signal is.”

The group has recently been able to use Bruker PET/MRI to perform preclinical whole-body scanning, meaning that the 
subject is completely in the field of view. This allows the dynamics of pharmaceuticals or contrast agents to be seen 
at the same time in the whole organism, enabling great translation from preclinical to clinical and understanding of 
diseases on a wider scale.



BioSpec Maxwell MRI
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7T BioSpec with PET Insert

© Michael Kuhlmann - University of Münster

Dr. Schäfers gives an example: “Blood or 
tissue sampling is a great starting point, but 
we can now look at the tracer simultaneously 
across all the organs, in all the tissues, which 
is a unique strength of molecular imaging. 
What we are doing here is extremely powerful 
– it’s in vivo pharmacokinetics, something  
that is currently lacking in any traditional  
drug studies.”

Working with Bruker

As a user of Bruker instrumentation for over 
25 years, Dr. Faber has been working for the 
past 15 years with a 9.4 Tesla Bruker BioSpec 
USR instrument at the University of Münster. 
This was recently replaced by a 9.4 Tesla 
Bruker BioSpec Maxwell.

He outlines the major differences between the 
two systems: “The Bruker BioSpec Maxwell 
has a reduced footprint meaning it fits into  
our small laboratory. The major upgrade is  
Bruker’s Avance NEO spectrometer which is a 
step up from our previous system – it provides 
us with better ease-of-use and much  
more convenience.” 

Compared to the previous instrument, the 
new BioSpec Maxwell provides better image 
quality in terms of resolution, facilitating more 
detailed analysis of biological processes and 
accurate assessments of disease progression 
and/or treatment response. 

On their decision to purchase another Bruker 
preclinical instrument, Dr. Faber comments: 
“There’s a reason Bruker is the leading 
provider in the market – the instruments are 
excellent and are simply the best small animal 
MRI systems you can get.”

Another significant motivation for purchasing 
the Bruker BioSpec Maxwell is that it’s 
cryogen-free, which eliminates the need 
for liquid helium filling and in turn financially 
relieves the university of this element of the 
magnet’s ongoing maintenance.



Online information 

bruker.com/sc-xrd

Figure 2 The power of NMR in narcotics analysis
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Regarding the PET/MR, Dr. Schäfers adds: “In addition to the excellent sensitivity of both the PET and the MRI 
instruments as such, we purchased Bruker’s PET/MRI system to take advantage of the easy integration of both 
modalities. This joint approach allows us to complete experiments with small amounts of tracer – and we can  
perform whole body animal experiments and measure activity in quantitative units. The system allows us to complete 
double dynamic studies using a contrast agent plus a radiopharmaceutical injection at the same time, which not all  
competitors can do. It provides simultaneous acquisition of complex data sets in both MRI and PET that ties into our 
goal of hybrid imaging.”

He concludes: “We are very close to Bruker because of the quality of their instruments and, most importantly,  
the support they offer. They understand our defined goals and are very supportive of our work in preclinical  
imaging research.”

Looking ahead

As with many industries, the use of artificial intelligence (AI) and machine learning (ML) will become of high importance 
in the future. Data-driven approaches, bioinformatics principles and mathematical models are currently playing a vital role 
in boosting the power of imaging in all applications and will likely continue to do so in the future. 

Dr. Schäfers shares his experience: “We secured funding from the German Research Foundation to carry out research 
on immune responses. We are determining pattern recognition in image visualization and AI and ML are playing a role 
here. Firstly, to detect the patterns which can be very time consuming and requires a lot of manpower and secondly, in 
multi-scale imaging itself. We combine AI and ML with mathematical modeling via hypothesis-driven algorithms. Our 
interest lies in better understanding biology by employing computing power to make tasks like that more manageable.”

As for his outlook on the industry, Dr. Faber describes a driver in MRI research: “Something that is currently on the rise 
is diffusion MRI and diffusion encoding schemes. These could enable researchers to estimate microstructures, including 
cell sizes and shapes, which are relevant in the tumor microenvironment. For example, in inflammation, you could 
distinguish macrophages compared to T-cells.”

In terms of molecular imaging, preclinical research with innovative radiopharmaceuticals is uncovering new windows 
to disease. Dr. Schäfers provides an example: “Ten years ago a prostate-specific membrane antigen (PSMA) tracer was 
invented in Germany. We were amongst the first to use it and we quickly translated it into the clinical space. Now, it is 
the industry standard in detecting aggressive forms of prostate cancer that may have spread to other parts of the body.”

He concludes: “Looking ahead, theranostics is the keyword for me, combining diagnostics and therapy for tailored 
patient diagnosis and care. I’m sure that there will be a significant market that will emerge, based on the preclinical 
establishment of new radiopharmaceuticals, pushing nuclear medicine to the next level.”
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