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 Tumour tissue on a chip: new possibilities for cell therapies and personalized
 medicine
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How do tumors react to a certain therapeutic approach? Knowing this before the start of a therapy would
be of enormous value for people suffering from cancer as well as for the doctors treating them.
Researchers at the NMI and the University Hospitals of Tübingen and Würzburg have now made this very
observation possible for the CAR-T cell therapy. "This allows us to individually investigate how exactly
these tumor cells react to the planned therapy, what side effects may be expected and how these can be
reduced," explains Peter Loskill, professor at the University of Tübingen and group leader at the NMI. The
researchers have now published their development in the journal Cell Stem Cell.

How do tumors react to a certain therapeutic approach? Knowing this before the start of a therapy would be of
enormous value for people suffering from cancer as well as for the doctors treating them. Researchers at the NMI
Natural and Medical Sciences Institute in Reutlingen and the University Hospitals of Tübingen and Würzburg have now
made this very observation possible for the promising CAR-T cell therapy - in real time and on the tissues of patients.
"This allows us to individually investigate how exactly these tumor cells react to the planned therapy, what side effects
may be expected and how these can be reduced," explains Peter Loskill, professor at the University of Tübingen and
group leader at the NMI. The researchers have now published their development in the renowned journal Cell Stem Cell.

Monitoring success individually and in real time
This observation was made using tumor-on-chip technology: In this case a complex in vitro system of a breast cancer
tumor based on human cells, in which tumor tissue was cultivated outside the body. The researchers not only recreated
the complex 3D microenvironment of a tumor, but also enabled blood vessel-like perfusion, i.e. the flow of an artificial
blood substitute through the chip. The CAR-T cells were also supplied to the tumor cells via this blood substitute and
their effect directly observed.

How does CAR-T cell therapy work?
Cancerous tissue often has the ability to deceive the human immune system - which is precisely what makes it so
dangerous. In the human body, so-called T cells, a special type of white blood cell, are responsible for recognizing and
destroying foreign structures. However, many tumors send out signals that inhibit their activity and function.
For CAR-T cell therapy, the T cells are isolated from the blood of the diseased person and then genetically modified in
the laboratory ("in vitro"). This gives them the ability to specifically recognize the dangerous cancer cells and also to
remain in the body for a long time to fight cancer. The therapy has enormous potential in the fight against cancer.

Risk of cytokine release syndrome
When the modified T cells come into contact with the cancerous tissue, they release various cytokines. Cytokines are
messenger substances that the cells release, for example to recruit other cells to the site. Sometimes, however, this
cytokine release can be very strong. This is called cytokine release syndrome (CRS). This process leads to inflammation
throughout the body and manifests itself in symptoms such as fever, chills or nausea, but can also lead to organ failure
and other life-threatening symptoms.
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Therapy effect becomes predictable
"The tumor-on-chip technology gives us the opportunity to observe cells that originate from the specific tumor we want
to fight," explains scientist Tengku-Ibrahim Maulana from the Faculty of Medicine at the University of Tübingen. "This
means we can see how the patient's tumor reacts to CAR-T cell therapy and also how drugs work in the event of a
cytokine storm."

New opportunities through complex human model systems
Organ-on-chip technology, such as the tumor-on-chip model developed here, makes it possible to simulate complex
human biological processes outside the human body and even to record patient-specific differences. This opens up
completely new possibilities, especially for novel therapeutic approaches such as cell, antibody and gene therapies,
which in future will make it possible to make human-relevant, patient-specific statements even before clinical trials.
This could open up a new perspective for patients. However, further research is needed.

Link to the paper: https://doi.org/10.1016/j.stem.2024.04.018

About the NMI:
The NMI Natural and Medical Sciences Institute in Reutlingen is a non-university research institution and conducts
application-oriented research at the interface of biosciences and materials science. It has a unique, interdisciplinary
range of expertise for R&D; and services for regional and international companies. The institute addresses the
healthcare industry as well as companies from the automotive, mechanical engineering and toolmaking sectors. At the
same time, the NMI actively supports spin-offs from the institute.

In research, the NMI cooperates with numerous top-class institutions such as the University of Tübingen, the University
Hospital Tübingen and the institutes of the innBW network.

The NMI is supported by the Baden-Württemberg Ministry of Economics, Labor and Tourism and is a member of the
Baden-Württemberg Innovation Alliance, an association of 12 non-university and business-related research institutes.

https://www.nmi.de/en/
http://www.linkedin.com/company/natural-and-medical-sciences-institute-at-univer...

About the 3R-Center Tübingen:
The 3R Center Tübingen for In Vitro Models and Animal Alternatives is actively involved in the three areas of "Education,
Training & Consulting", "Research" and "Science Communication & Public Relations" to promote state-of-the-art
replacement and complementary methods to animal experiments and to advance their consistent application. It
supports (young) scientists in (bio)medical research and representatives of the pharmaceutical industry in integrating
human microphysiological systems, such as organ-on-chip and organoid models, into their processes and thus reducing
the number of unavoidable animal experiments to a minimum. At the same time, the 3R Center advises political
decision-makers. As part of the 3R Network Baden-Württemberg, the 3R Center Tübingen has been jointly supported by
the Faculty of Medicine of the Eberhard Karls University of Tübingen and the NMI Natural and Medical Sciences
Institute in Reutlingen since its foundation in 2020.

https://www.the3rs.uni-tuebingen.de/en/3r-center-tuebingen
https://twitter.com/3RCenter
https://www.linkedin.com/company/3rtuebingen/

Originalpublikation:
https://doi.org/10.1016/j.stem.2024.04.018
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Tengku Ibrahim Maulana (left) and Prof. Peter Loskill, with the chip that opens up opportunities: Tumor tissue can be
grown on it, treated with cell therapeutics and then the reaction can be observed. A step towards more effective and
gentler treatments.
NMI


