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ONE YEAR — 12 HIGHLIGHTS



Can we turn an annual
report into a desk calendar?

We asked ourselves how we could
save resources without completely

doing away with our annual report.

How we could provide information
and offer additional value.

Ta-da! Here it is, our first annual
report 2025 in calendar form. Less
text, less paper, but a beautiful
and useful calendar for your desk!
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Kernfusion
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Fusion is considered a key tech-
nology for a sustainable energy
future. But its potential can only be
realized if its output can be meas-
ured and controlled with precision.
At Fraunhofer IMM, engineers are
developing highly sensitive bolom-
eters that deliver reliable data even
under extreme conditions —
enabling precise plasma control
and energy balance calculation.
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LZ-EZT
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The medicine of the future is per-
sonalized. Single-cell technologies
enable us to understand the het-

erogeneity of cell populations and
analyze individual cells in terms of
their genetic and functional prop-
erties. This is crucial for decoding

disease mechanisms and devel- core functions
oping personalized therapeutic
onngpers = Development and integration
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for single celf jc Olation,
detection, ang analysis
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BIMONKI

Can a patch save lives?
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crucial to
id life-threatening
complications

Sterile disposable micro patch,
developed in cooperation between
Fraunhofer IMM and the start-up
KiTech, that takes a few microliters
of interstitial fluid in a minimally
invasive manner, quantifies kidney
and heart biomarkers within sec
onds, and transmits the results via
a smartphone app to a cloud-based
care platform.




INBADTEC
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mBaDtec in action

. Automated concentration
from 1 liter 0 200 ulin
< 10 minutes
7 Detection sensitivity in-
creased by a factor of 1,000
V' compact, robust, reusable
v Ready for use in industry,
pharmaceuticals, food,
aquaculture, and more

Microbiological hazards in water
and industrial processes are often
detected too late — with fatal con-
sequences. Legionella, for example,
can cause severe pneumonia and
even death. Current detection
methods are too slow and miss
non-culturable pathogens.
Fraunhofer IMM is developing
InBaDtec, a compact, fully auto-
mated point-of-use device for

the rapid preparation of water
samples. Its goal: enable on-site
detection of pathogens within
one hour using gqPCR.




KOM-e-BIO

Can we locally produce
tomorrow’s medicines?

reactors and bio
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low waste. Optimized clectro=
des and minimal salt usage
reduce by products; continuous
flow operation minimizes cv.lcr—
9y losses and enables su.sfama—
ble co factor regencration.

The COVID pandemic and energy
crises exposed Germany's depend-
ence on global supply chains.
Shortages in active pharmaceutical
ingredients revealed the fragility of
drug production. Policymakers and
industry now call for key synthesis
steps to return to Europe — while
chemical manufacturing must
become more sustainable.

With KOM-e-BIO, Fraunhofer IMM
supports this shift by merging
bioelectrocatalysis, microreactor
technology and flow synthesis to
manufacture chiral fine chemicals
for pharmaceuticals locally, effi-
ciently and eco consciously.

Activities funded by the Ministry
of Science and ttealth of the State of
Rh/‘mc/ano/—Pa/armarc, Grant
0. 724-0032#2023/0005-1591 15402,



SEEDPLUS

Can a seed coat fight
drought and herbicides?

MON  TUE WED  THU | FRI | SAT | SUN
1 2 3 4, 5 6 7
8 9, 10, 11 12 13| 14
15, 16 17 18 19 20 21
22 23| 24 25 26 27 28
29 30

Seeds must reliably germinate = regulates water absorption,
immediately after sowing — suffi- storage, and release in a

cient water uptake is essential, and targeted way — especially under
at the same time seedlings need drought stress and

protection from herbicides. Under = provides a selective barrier
drought stress, limited water avail- against herbicides without inhi-
ability often leads to uneven field biting germination or growth.
emergence and yield losses. In the
Fraunhofer project SeedPlus, a
microplastic free, biodegradable seed
coating is being developed that:

aptable to different seed
types and additives (e.g.

utrients) The project is funded by Fraunhofer

PREPARE, SAP-n0. 40-04089.



SMARTFORM
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The COVID pandemic exposed
how fragile global supply chains
are — especially for medicines.

At the same time, sustainability
and resource efficiency are becom-
ing central to pharmaceutical
manufacturing.

With SmartForm, Fraunhofer IMM
and ITWM are developing a
Kl-powered platform to accelerate
and systematize the formulation
of nanomedicines.

nthe project, an A powered
platforw is being developed to
wmake hanotherapeutic formyla-

tion processes [
predictable 4
optimized. "

> Establisheq hanomedicine
formulations gre SyStematicalf
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Simulation models.

= The 904l robyst predictive
wmodels, more efficient experi-
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fab/'/ify of new formalations +p
indastrial scafe.

The goal: make production not
just faster, but more robust,
scalable, and environmentally
conscious — for both tailored
therapies and mass vaccines.



HUMSYSDE

Can membranes keep fuel
cells “young” - by keeping

their moisture alive?
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PEM fuel cells deliver emission
free energy, but they require
precise air humidification to
operate efficiently. Membranes
that dry out lead to performance
decline and accelerated wear. A
robust membrane that functions
reliably for longer reduces main-
tenance costs and boosts system
dependability.

ations to analyze fiber p
length, diameter & pcrmcab:l:fy

> Evaluation of How mewbranc
propertics affect performance

Parker Hannifin's Engine Mobile
Filtration (EMFE) and Fraunhofer
IMM are jointly working to optimize
a novel hollow fiber membrane
technology for fuel cell humidifi-
cation. The goal: longer lifespan,
increased efficiency, and more
robust systems that advance the
deployment of fuel cells in low
emission applications.




GAMMA

Can we ship goods
without emissions?

cantly to global
Wouse 945 emissions.
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The European project GAMMA covers. Fraunhofer IMM is making
aims to make shipping climate- a significant contribution to the
7 8 _ 9 10 11 12 13 neutral. A bulk carrier with a implementation of this project
e e payload of 60,000 tons is being with the development of a 600 kW
of the OZCEy retrofitted with an innovative fuel methanol reformer and a 400 kW
14 15 16 17 18 19 20 system that uses e-fuels such as ammonia cracker.

green methanol and ammonia.
These are converted into hydro-

21 22 23 24 25 Fi 26 27 gen on board, which is then used
in fuel cells to generate power The GAMMA project is funded
supply for the vessel. Additional by the European Commission,
28 29 30 energy is provided by photovol- Grant no. 101158620.

taic modules on the ship’s hatch



AUTONUTRI The BMBF is kindly acknowledged for funding the

work within the 1GSTC 2+2 program in the project
AUTONUTRI, under grant number 1GSTC_IND1916Z1-28.
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corefunctions

= Direct poTcnfiomc’rric
determination of ions
using ion-sclective sensors
= Integration into 4 microflu-
idic systew for automatic
sampling and measurement
wmatrix adaptation
> Modular laboratory demon-
strator consisting of sensor
technology, microfluidic
cHip, actuators, electronics,
and software control

In light of climate change and
increasing periods of drought,
agricultural systems are facing the
challenge of using water and nutri-
ents more efficiently. In vertical
hydroponic systems in particular,
precise control of nutrient supply is
crucial to both maximize yields and
minimize environmental impact.

More info

We developed AutoNutri, an
on-site multi-ion monitoring
system for automated online
control of nutrient Supply in
closed hydroponic circuits.



ICOCAD2 Biogas plants typically produce = Scaling up demonstration plants

about 60 % methane and 40 % targeting 50 kW thermal capacity
carbon dioxide (CO,). This CO, Challenge: Highly dynamic
is largely emitted unused — operation, since the electricity
a missed opportunity in the output for producing green
energy transition. hydrogen can fluctuate
= Microstructured reactors with
In the ICOCAD?2 project, a process efficient catalyst coatings increase
‘ is being further developed that the gas-catalyst contact area
MON TUE | WED THU FRI SAT | SUN converts the CO, produced using Goal: > 97 % conversion of the
R green hydrogen into additional fed CO, via heat integration and
methane, thereby significantly optimized reactor configuration
increasing the methane yield.
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AmmonVektor

Can ammonia power

tomorrow’s industries?
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Germany faces a substantial industrial
demand for electricity and process
heat that cannot be met without
imports. Pure hydrogen is promising,
but its transport, storage and
decentralized distribution are energy-
intensive and costly.

Ammonia, as a carbon free hydrogen
carrier, offers potential: it can be
transported in liquid form, uses
existing infrastructure, and can be
deployed in decentralized systems.

The Fraunhofer flagship project
AmmonVektor, coordinated by
UMSICHT, unites expertise from
ICT, IGB, IKTS, IML, IMM and
ITWM to advance green
ammonia as a decentralized
energy carrier.

THiS work was supported as a
Fraunhofer FLAGSHIP PROJECT.
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