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Nose2Brain — More Efficient Therapy for Multiple
Sclerosis

Over the next few years, in a research project funded by the EU, an
international consortium is developing a new technology for a better
treatment of multiple sclerosis. The idea of the innovative “Nose2Brain”
approach is to transport a special active substance directly through the nose
into the central nervous system. For this purpose, the Fraunhofer Institute for
Interfacial Engineering and Biotechnology IGB is working on an active
ingredient formulation which is introduced direct into the Regio olfactoria by
means of a special applicator and which can release the active ingredient there
over a prolonged period of time.

Medically active substances are normally distributed via the blood — either directly by
injection into the bloodstream or indirectly, for example through the digestive tract
after oral administration. In many diseases, however — for example of the central
nervous system — it is of decisive importance to transport the active substance as
efficiently as possible to the required target site. An example of this is the treatment of
multiple sclerosis, where the pharmaceutical agents have to produce their effect above
all in the central nervous system. However, this is especially difficult to achieve in the
usual way via the blood due to special protective mechanisms such as the blood-brain
barrier.

Through the nose direct into the brain

Within the scope of the EU-funded “N2B patch” cooperative project, Fraunhofer IGB is
therefore participating in the development of a medical form of therapy that delivers
the drug via the Regio olfactoria. The aim of this alternative approach is to enable an
active substance to circumvent the path through the bloodstream and to reach the
brain directly. Here the brain, together with the surrounding liquid, is only separated
from the nasal cavity by the ethmoid bone and some cell layers. The active agent can
easily penetrate this barrier and reach the brain directly taking a short route. The
therapeutic system will consist of the active agent itself, of a formulation containing
the active agent, a hydrogel as carrier material for the formulation, and a suitable
applicator for inserting the patch in the nose. The active agent is a biomolecule that
stimulates the regeneration of nerve cells.

In the project the scientists at Fraunhofer IGB are concentrating on the formulation of
the particles containing the active agent, and on inserting these particles into the gel.
The project consortium is developing a special applicator to introduce the gel into the
nose. The device is a combination of a standard endoscope and a special mixing
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gel therefore have to be transported separately to the olfactory epithelium inside the
nose. There the various components combine to form a gel with the required
consistency, so that the patch remains securely in place.

As the olfactory epithelium is difficult to reach, the gel patch should be applied by a
doctor, not by the patients themselves. The active agent will then be released over an
extended period of time, so there is then no need to remove the patch again. A new
one is simply inserted in the case of long-term treatment.

EU funds Nose2Brain project for four years

The N2B patch project is supported financially by the EU within the scope of the tender
procedure “Biomaterials for diagnosis and treatment of demyelination disorders of the
central nervous system”. A total of eleven partners from research and industry are
participating in the project, which is scheduled to last four years and will be completed
at the end of 2020. The special focus of the participating researchers is on the
treatment of multiple sclerosis; however, they also hope to develop other fields of
application for the N2B platform.
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 69 institutes and
research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,500, who work with an annual research budget
totaling more than 2.1 billion euros. Of this sum, more than 1.9 billion euros is generated through contract research. More than 70 percent of the
Fraunhofer-Gesellschaft's contract research revenue is derived from contracts with industry and from publicly financed research projects.
International collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the
greatest importance to present and future scientific progress and economic development.
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The Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB develops and optimizes processes and products in the fields of
health, chemistry and process industry, as well as environment and energy. We combine the highest scientific standards with professional know-
how in our competence areas — always with a view to economic efficiency and sustainability. Our strengths are offering complete solutions from
the laboratory to the pilot scale. Customers also benefit from the cooperation between our five R&D departments in Stuttgart and the institute
branches located in Leuna, Straubing and Wirzburg. The constructive interplay of the various disciplines at our institute opens up new approaches
in areas such as medical engineering, nanotechnology, industrial biotechnology, and environmental technology.




