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Osvétleni mozku: Nova zobrazovaci technologie pro neurovédy

Jena (Leibniz IPHT). Evropsky vyzkumny tym z Némecka, Ceské republiky a Belgie vyviji
inovativni zobrazovaci technologii, kterd umozni s vysokou presnosti vizualizovat neuronové
procesy v Zivych organismech. Projekt NEUROGATE pracuje na holografickém endoskopu, ktery
dokdzZe nahlédnout hluboko do mozku skrze ultra-tenké optické vidkno — minimdlné invazivné
se sub-bunécnym rozliSenim. Evropskd rada pro inovace (EIC) financuje vyvoj této technologie
castkou 2,5 milionu eur, aby oveéfrila jeji vyuZitelnost v biomedicinském vyzkumu.

Vysoké rozliseni pohledu do mozku

Holograficky endoskop je zaloZzen na multimodovém optickém vldknu tenéim nez lidsky vlas.
Umoznuje dlouhodobé pozorovani neuronovych siti v hlubokych oblastech mozku — dokonce
i u volné se pohybujicich organismu. To otevirda nové moznosti pro studium neurologickych
onemocnéni, jako je Alzheimerova choroba nebo epilepsie, a mohl by prispét k vyvoiji
inovativnich diagnostickych a terapeutickych pristup(.

,Tato technologie predstavuje zlomovy bod v neurovédg,” Fika profesor Dr. Tomas Cizmar,
vedouci vyzkumného oddéleni Leibnizova institutu IPHT a profesor na Univerzité Friedricha
Schillera v Jené. "S projektem NEUROGATE posouvame hranice moznosti studia neuronadlni
aktivity v pfirozenych podminkach s bezprecedentni presnosti. Tyto poznatky mohou
podstatné rozsifit nae chapani neurologickych onemocnéni." dodava Cizmar.

Tomas Cizmar zarover vede vyzkumnou skupinu Komplexni fotoniky v Ustavu pfistrojové
techniky Akademie véd Ceské republiky v Brné. Za svou praci na holografickych endoskopech
prevzal loni vyznamné evropské ocenéni v oboru mikroskopie European Microscopy Award a

v listopadu Cenu ministra 3kolstvi Ceské republiky za rok 2024.
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Technologicky transfer: Start-up DeepEn

Klicovym partnerem projektu je start-up DeepEn se sidlem v Jené, ktery se zaméfuje na
komercializaci této technologie. Spole¢nost DeepEn vznikla v roce 2024 jako spin-off Leibniz-
IPHT a ve stejném roce ziskala zvlastni cenu pro mladé spolecnosti v soutézi Thiringen
Innovation Award.

»Nasim cilem je prevadét védecké priilomy do komercné vyuzitelnych aplikaci,” vysvétluje Dr.
Sergey Turtaev, reditel spolecnosti DeepEn. ,Holograficka endoskopie ma potencial zplsobit
revoluci v biomedicinském vyzkumu — a projekt NEUROGATE nas k tomuto cili pfiblizuje o krok
blize,” dodava.

Mezindarodni spoluprace pro biomedicinskou inovaci

Spolu s Leibniz IPHT a DeepEn na projektu NEUROGATE pracuji dalsi dva partnefi: Ustav
pristrojové techniky Akademie véd CR v Brné (Ceska republika) a vyzkumné centrum NERF,
které je soucasti imec, VIB a KU Leuven (Belgie).

Dr. Hana Uhlitova z védecké skupiny Komplexni fotoniky, UPT AV CR, jako &esky partner
vyzkumu uvadi: "Tento projekt ndm umozZiuje testovat technologii v readlnych podminkach a
udélat vyznamny pokrok v neurovéde."

Sebastian Haesler z NERF dodava: "Jsme nadseni, ze m{iZzeme vyuzit nase odborné znalosti k
rozvoji neurotechnologii a k lepSimu pochopeni mozku, coZ pfispéje k vyvoji novych
terapeutickych strategii pro neurologicka onemocnéni."

Od zakladniho vyzkumu k aplikacim

NEUROGATE si klade za cil privést tuto technologii na Uroven technologické pripravenosti 6
(TRL6) — ovéreni za realistickych podminek. Jedna se o klicovy krok smérem k jejimu vyuziti v
biomedicinském vyzkumu a nésledné v klinickych aplikacich.

Projekt navazuje na Uspésné predchozi iniciativy WOKEGATE a STROKEGATE. Zatimco
WOKEGATE umoznil vyvoj ultra-jemnych endoskopl pro studium neuronovych siti,
STROKEGATE ukazal, jak Ize tuto technologii vyuZit k analyze Gc¢inkd mrtvice na mozek.
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Podle vyzkumného tymu se trh s holografickymi endoskopy odhaduje na vice nez 850 miliona
eur. Tato technologie by mohla zasadné zménit diagnostiku a |écbu neurologickych
onemocnéni.

,S NEUROGATE ukazujeme, jak Ize spojit zakladni vyzkum a transfer technologii k vyvoji feseni
pro spoleéensky relevantni vyzvy,“ fika profesor Cizmar.
Financovani projektu

Projekt NEUROGATE je financovan Evropskou radou pro inovace (EIC) Transition v ramci
programu Horizon Europe ¢astkou 2,5 milionu eur.
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Hana Uhlifova
FOTO: HN

Ultra-tenky endoskop z optického vlakna slouzi k in-vivo mikroskopickému zobrazovani v hlubokych
strukturach mozku mysich modeld.
FOTO: Jana Plavec, AV CR
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PRESS RELEASE
Jena, Germany, January 31, 2025
llluminating The Brain: New Imaging Technology for Neuroscience

Jena (Leibniz IPHT). A European research team from Germany, the Czech Republic and
Belgium is developing an innovative imaging technology to visualize neuronal processes in
living organisms with high precision. The NEUROGATE project is working on a holographic
endoscope that peers deep into the brain through an ultra-thin optical fiber - minimally
invasive and with subcellular resolution. The European Innovation Council (EIC) is funding the
development of this technology with €2.5 million to test its applicability to biomedical
research.

High-Resolution Insights Into the Brain

The holographic endoscope is based on a multimodal optical fiber thinner than a human
hair. It enables long-term observation of neuronal networks in deep brain regions —even in
freely moving organisms. This opens up new perspectives for the study of neurological
diseases such as Alzheimer's or epilepsy and could contribute to the development of
innovative diagnostic and therapeutic approaches.

"This technology marks a turning point in neuroscience," says Prof. Dr. Tomas Cizmar,
research department head at Leibniz IPHT and professor at Friedrich Schiller University Jena.
"With NEUROGATE, we are taking it to the next level to study neuronal activity under natural
conditions with unprecedented precision. These findings could significantly expand our
understanding of neurological diseases."

Cizmar, who also heads the "Complex Photonics" research group at the Institute of Scientific
Instruments of the Czech Academy of Sciences in Brno, was awarded the Czech Minister of
Education's 2024 Prize for his work on holographic endoscopes.

Technology Transfer: The Start-Up Company DeepEn

A key partner in the project is the Jena-based start-up DeepEn, which is driving the
commercialization of the technology. DeepEn was spun off from Leibniz-IPHT in 2024 and
won the special prize for young companies at the Thuringian Innovation Award in the same
year.

"Our goal is to translate scientific breakthroughs into marketable applications," explains Dr.
Sergey Turtaev, CEO of DeepEn. "Holographic endoscopy has the potential to revolutionize
biomedical research —and NEUROGATE brings us one step closer to that goal."
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International Collaboration for Biomedical Innovation

In collaboration with Leibniz IPHT and DeepEn, two other partners are working on
NEUROGATE: the Institute of Scientific Instruments of the Czech Academy of Sciences (Czech
Republic) and NERF, a research center affiliated to imec, VIB and KU Leuven (Belgium).

Dr. Hana Uhlirova from the Czech partner institute points out: "This project allows us to test
the technology under real conditions and make significant advances in neuroscience."

Sebastian Haesler of NERF adds: "We’re excited to apply our expertise in advancing
neurotechnology applications to better understand the brain and develop new therapeutic
strategies for neurological diseases."

From Basic Research to Application

NEUROGATE aims to bring the technology to Technology Readiness Level 6 (TRL6) —
validation under realistic conditions. This is a crucial step towards its use in biomedical
research and later clinical applications.

The project builds on the successful predecessor initiatives WOKEGATE and STROKEGATE.
While WOKEGATE enabled the development of ultra-fine endoscopes for the study of
neuronal networks, STROKEGATE demonstrated how this technology can be used to analyze
the effects of strokes on the brain.

According to the research team, the market for holographic endoscopes is estimated at
more than €850 million. This technology could transform the diagnosis and treatment of
neurological diseases.

"With NEUROGATE, we are demonstrating how basic research and technology transfer can
be combined to develop solutions for socially relevant challenges," says Prof. Cizmar.

Funding information

The NEUROGATE project is funded by the European Innovation Council (EIC) Transition
under Horizon Europe with €2.5 million.
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