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Efficient and stable — new technologies for producing
mRNA-based pharmaceuticals

mRNA-based vaccines have been one of the key elements in the fight

against the coronavirus. The technology was originally developed for

cancer therapy and can be used to treat many diseases. Together with
partners from science and industry, Fraunhofer IPK is now researching
how mRNA therapeutics and other medication can be better produced
and more effectively applied.

A maijor challenge in using RNA molecules for medical purposes is still that they are very
quickly degraded enzymatically. This means that without special protection, they cannot
persist in a human body long enough to unfold their effect in the right place. For vaccine
production, mRNA molecules were encapsulated in a protective lipid shell. However,
currently available technologies for generating such lipid nanoparticles and encapsulating
the molecules are still limited in their efficiency and stability.

In the project »Targeted and long-term release of active ingredients encapsulated in
chitosan nanoparticles«, FDX Fluid Dynamix GmbH, Heppe Medical Chitosan GmbH,
Martin Luther University Halle-Wittenberg and Fraunhofer IPK are therefore researching
and optimizing novel chitosan particles and auxiliaries in order to make their production
more sustainable, environmentally compatible and flexible, and to improve their transport
of active ingredients. The project is funded by the German Federal Ministry of Economics
and Climate Protection (BMWK) with a total of 6 million euros until the end of 2025.

In order to stabilize the nanoparticles for transporting mRNA therapeutics and other active
ingredients, the researchers are investigating the influence of particle composition and
process control on the nanoparticle properties. On this basis, they are developing new
nanoparticle formulations as well as innovative encapsulation systems, so-called drug
delivery systems (DDS) for a controlled local release of active ingredients. As a result of the
basic research project, a platform technology is to be developed that will make it possible
to precisely control the particle properties and the release time for an mRNA active
ingredient.

»The interplay between particle properties, active ingredient and carrier system has not yet
been fully explored. By adjusting nanoparticle properties such as size, charge and degrad-
ability and identifying a suitable biocompatible carrier matrix, we aim to enable the
efficacy of mRNA and other active ingredients over a longer period of time, says
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Stabilizing RNA complexes as well as releasing them locally and controlled is essential in
order to exploit the high therapeutic potential of MRNA medicines. This could affect, for
example, tumor treatment, but also treatment of local diseases of specific organs such as
the eye or inner ear. Furthermore, the intended research results of the project could help
to avoid the need for multiple administrations of the active ingredients. As mRNA-based
vaccines have shown, this is not yet possible from a technological point of view.

Novel chitosan particles and encap-
sulation technologies shall help to
produce mRNA therapeutics and
other medication more efficiently.
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The Fraunhofer Institute for Production Systems and Design Technology IPK offers system solutions with a strong digital focus for the entire
spectrum of industrial tasks — from production management, product development and manufacturing to maintenance of capital goods. We also
transfer R&D solutions in production technology to areas of application outside of industry such as transport and security.



