Atomarni inzenyrstvi prinese revoluci
v mediciné, chemii i energetice

English see below

Praha, 9. ledna 2024 — Nové materialy pro ziskavani a ukladani energie, nanoroboty, které budou v lidském téle
odhalovat Ci likvidovat zarodky nemoci, nebo latky, jez urychli a zefektivni Fadu chemickych reakci v primyslové vyrobé,
vyvinou s vyuZzitim revoluéni metody atomarniho inzenyrstvi védci zapojeni do projektu Technologie za hranici nanosvéta
(TECHSCALE). Univerzita Palackého (UP) s nim uspéla v prestizni vyzvéSpickovy vyzkum operaéniho programu Jan

Amos Komensky, partnery jsou Univerzita Karlova a CEITEC-VUT. Pétilety vyzkum ziskal podporu témér pul miliardy
korun .

,Nasim cilem je vyvinout nanomaterialy a technologie, které pfispéji k feSeni dvou sou€asnych spolecenskych vyzev,
tedy ziskavani a ukladani obnovitelné energie a zlepSeni kvality Zivota. Vedle odbornikd na materialovy vyzkum jsou
v projektu zapojeni i zastupci spole€enskych véd, ktefi posoudi pfijeti novych technologii ve spole¢nosti. Sou¢asné
navrhnou i strategie pro boj s tzv. fake news, které by vnimani novych technologii mohly negativné ovlivnit,” objasnil
hlavni fesitel projektu Michal Otyepka z Ceského institutu vyzkumu a pokrogilych technologii— CATRIN UP, jenz méa
ve svém tymu i zastupce péti fakult UP.

r-.---l"""‘"

Compiled Jan 9, 2024 5:03:00 PM by Document Globe ®



Vyzkumnici se rozhodli vyuzit obrovského potencialu metody atomarniho inzenyrstvi, které umoznuje fidit vlastnosti
latek az na Urovni atomd. Védci jsou schopni vnést jednotlivé atomy kovl do struktury riznych materiald, ¢imz dokazi
vyrazné zlepsit jejich vlastnosti nebo dokonce objevit zcela nové moznosti uplatnéni. ,Ukazuje se, Ze nanotechnologie
zacinaji byt prekonavany a ustupuji pravé atomarnimu inzZenyrstvi. Napfiklad katalyzatory pfipravené touto cestou
pfinaseji az o fady vyssi vytéznost reakci a sou€asné nahrazuji potfebu drahych ¢i nedostupnych surovin, jako je
napfiklad zlato &i platina. V energetice zase umime mnohonasobné zvysit i¢innost ziskavani zeleného vodiku pomoci
solarniho rozkladu vody nebo amoniaku. Také jiz vime, Zze materialy vyvinuté na bazi atomarniho inzenyrstvi dokazi
zabijet bakterie mnohem ucinnéji nez mnoha antibiotika, pficemz bakterie si na tyto materialy neumi vyvijet rezistenci.
Ekonomické, ekologické i zdravotni pfinosy jsou tudiz obrovskeé,” uved! priikopnik této metody Radek Zbofil z CATRIN,
jehoz tym se zaméfi zejména na jeji vyuziti v energetice.

Nové typy katalyzatorti i nanoroboti pro vyuziti v mediciné

Podle dal$iho z kligovych &lenti tymu Jifiho Cejky z Pfirodovédecké fakulty UK je katalyza zasadni pro udrzitelnost
napfiklad pfi zpracovani ropy, zemniho plynu nebo biomasy, vyrobé paliv, polymer(, 1é€iv nebo pfi ochrané Zivotniho
prostfedi. .V ramci projektu TECHSCALE je nasim hlavnim cilem pfiprava novych typu katalyzator( na bazi jednotlivych
atom0 kovd, které umistime na rliznych nosi€ich, jako je tfeba grafen nebo zeolity. Tyto katalyzatory budeme zkoumat
v rliznych pramyslové dulezitych reakcich, abychom dosahli zvySeni efektivity procesu, hlubSiho pochopeni funkce
katalyzatoru a porozuméni mechanismu reakce,” Fekl Cejka.

Vyzkumnici chtéji rovnéz pfispét k véasnému odhaleni a Ié¢bé nemoci. ,Budeme vyvijet, atom za atomem, unikatni
nanoroboty na bazi nanoarchitektury, které budou mit specificky design a budou schopné detekovat velice nizké
koncentrace biomarker(i, coz maze vyrazné zlepsit diagnostiku fady nemoci. Tito nanoroboti se budou navic autonomné
pohybovat v lidském téle a likvidovat zarodky chorob,” upfesnil aplikace v mediciné Martin Pumera z CEITEC-VUT.

Jednotici linkou multioborového projektu je posouvani hranic nanosvéta a dosazeni pfesnosti pfi fizeni vlastnosti az
na urovni jednotlivych atomu, ale i snaha o rychlé a bezpe¢né zavedeni vysledkl do praxe. ,Uz b&éhem navrhu
materiall budeme brat v ivahu jejich bezpe€nost a mozné spolecenské dopady. V&Fim, Ze vyznamné pfispéjeme k boji s
antibiotickou rezistenci, pfipravime vysoce u¢inné senzory a vyvineme nové udrzitelné energetické technologie. Postupy
atomarniho inzenyrstvi pfinesou ekologické benefity i ekonomické Uspory v fadé pramyslovych oblasti. V neposlednifadé
podpofime pfijeti novych technologii odbornou i laickou verejnosti,“ uzaviel Otyepka.

Univerzity reaguji na spolecenské zmény

Uspéchu v prestizni vyzvé si ceni vedeni Univerzity Palackého. ,Skute¢nost, Ze v ni naSi védci uspéli, je dokladem
excelence vyzkumu, jemuz se aktualné vénuji. My vSichni jsme svédky obrovského pokroku v mnoha odvétvich
lidskécinnosti, pfesto je posun od nanotechnologii k atomarnimu inZzenyrstvi pro vétSinu z nas nécim z oblasti sci-
fi. OvSem kdo jiny nez pravé univerzitni pracovisté, by méla hledat nova feSeni problému, s nimiz se lidstvo potyka.
TéSi nas nejen spoluprace s nasimi partnerskymi védeckymi pracovisti v Praze a Brné, ale také fakt, Ze se jedna o
multioborovy tym, kdy se na vyzkumu podileji nasi odbornici nap¥i¢ fakultami Univerzity Palackého,” uved| prorektor
pro internacionalizaci UPOL Jifi Stavov¢ik.



Diky navy$eni rozpo&tu vyzvy Spickovy vyzkum na 12,2 miliardy korun ziskalo podporu celkem 26 projekt(i, které maiji
posilit pozici Ceské republiky v evropském vyzkumném prostoru a zvysit konkurenceschopnost tuzemskych vyzkumnych
tym0 s evropskou i svétovou Spickou. TECHSCALE ziskal druhé nejvy$$i ochodnoceni ze vSech.

»Vysoké Skoly a jejich védecké zakladny musi pruzné reagovat na neustalé zmény, s nimiz se svét a nase spole¢nost
potyka. Je skvélé, ze projekty OP JAK odrazi prioritni t¢émata digitalizace, robotizace nebo klimatickych i spole¢enskych
zmén. Prostfedky, které jsou pro vyzkum urceny, tak pfinasi prakticka vychodiska nejen pro jednotlivce, ale i pro celou
spolecnost. Vedle téchto benefitl je ale tfeba zdlraznit také zvySovani konkurenceschopnosti, kterou nasi védci svym
badanim ziskavaji nejen ve svém oboru, ale svymi vysledky ji pak pfinaseji celé Ceské republice,” uvedla rektorka
Univerzity Karlovy profesorka Milena Kralickova.

Vyvoj nanomateriall je jedna z oblasti, kterou se dlouhodobé zabyva i CEITEC VUT. ,Jsem proto hrdy, Ze se Martin
Pumera a jeho tym pfipojili k projektu TECHSCALE, ktery se zaméfuje nejen na védecky aspekt této oblasti, ale také
na aspekt spole¢ensky. Véda dnes totiz neni jen o praci v laboratofi, ale také o komunikaci vysledkl a o diskuzich
jejich celospolecenského dopadu. VE&Ffim, Ze znalosti a zkuSenosti Martina Pumery prfedevsim v oblasti jednoatomového
inzenyrstvi budou cennym pfinosem pro projekt,“ uzavrel feditel CEITEC VUT Radimir Vrba.
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Single-atom engineering revolutionizes medicine, chemistry and
energy

Prague (January 9, 2024)—New materials for energy acquisition and storage, nano-robots detecting or eliminating
germs in the human body or substances accelerating and streamlining a number of chemical reactions in industrial
production will be developed by a revolutionary method of single-atom engineering as part of the Technology Beyond
Nanoscale (TECHSCALE) project. Palacky University (UP) has succeeded in the prestigious Excellent Research call in
the Jan Amos Komensky Operational Programme, with partners from Charles University and CEITEC-VUT. The five-
year research received funding of almost half a billion Czech koruna .

“Our goal is to develop nanomaterials and technologies that will contribute to solving the two current societal challenges,
i.e. the acquisition and storage of renewable energy and the improvement of quality of life. Besides experts in materials
research, representatives of social sciences are also involved in the project, who will assess the acceptance of new
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technologies in society. At the same time, they will also propose strategies for combating the so-called fake news, which
could negatively influence the perception of new technologies,” explained the principal investigator of the project Michal
Otyepka from the Czech Advanced Technology and Research Institute (CATRIN) of UP, who also has representatives
of five Palacky University faculties on his team.

The researchers decided to exploit the huge potential of the single-atom engineering method, which allows to tune
the properties of substances up to the level of individual atoms. Scientists are able to bring individual metal atoms
into the structure of different materials, which can significantly improve their properties or even enable completely new
applications. “It turns out that nanotechnologies are being surpassed by and are giving way to single-atom engineering.
For example, catalysts prepared this way bring up to orders of magnitude higher reaction yields and at the same time
replace the need for expensive or inaccessible raw materials such as gold or platinum. In the energy sector, we can
increase manyfold the efficiency of acquiring green hydrogen by solar decomposition of water or ammonia. We also
know that materials developed on the basis of atomic engineering can kill bacteria much more effectively than many
antibiotics, while bacteria cannot develop resistance to these materials. The economic, ecological and health benefits
are therefore enormous,” said Radek Zbofil from CATRIN, a pioneer of this method, whose team will focus especially
on its use in the energy sector.

New types of catalysts and nano-robots for use in medicine

According to another key team member Jii Cejka from the Faculty of Science of Charles University, catalysis is essential
for sustainability, for example, in oil, natural gas or biomass processing, fuel, polymer, pharmaceutical production or
environmental protection. “Within the TECHSCALE project, our main objective is to prepare new types of catalysts
based on individual metal atoms, which we will place on various carriers, such as graphene or zeolites. We will examine
these catalysts in various industrially important reactions to achieve an increase in process efficiency and a deeper
understanding of the function of the catalyst and the mechanism of the reaction,” said Cejka.

The researchers also want to contribute to the early detection and treatment of diseases. “We will develop, atom by
atom, unique nanorobots based on nanoarchitecture, which will have a specific design and will be able to detect very
low concentrations of biomarkers, which can significantly improve the diagnosis of a number of diseases. In addition,
these nanorobots will move autonomously in the human body and kill germs,” said Martin Pumera from CEITEC-VUT,
clarifying the applications in medicine.

The unifying theme of the multidisciplinary project is to push the boundaries of the nanoworld and achieve precision in
tuning properties up to the level of single atoms, but also to strive for a quick and safe implementation of the results into
practice. “Already during the design phase, we will consider the safety of materials and possible social impacts. | believe
that we will significantly contribute to the fight against antibiotic resistance, prepare high-efficiency sensors and develop
new sustainable energy technologies. Single-atom engineering processes will bring environmental benefits as well as
economic savings in a number of industrial areas. Last but not least, we will support the adoption of new technologies
by both the professional and the general public,” concluded Otyepka.

Universities respond to societal change

Success in this prestigious call is appreciated by the leadership of Palacky University. “The fact that our scientists
succeeded in it is a testament to the excellence of the research they are currently engaged in. We are all witnessing
tremendous progress in many fields of human activity, yet for most of us the shift from nanotechnology to single-atom
engineering is something from the field of science fiction. But who else than the university should look for new solutions
to the problems faced by humanity? We are pleased not only with the cooperation with our partner workplaces in Prague
and Brno, but also with the fact that this is a multidisciplinary research team, with members being from different Palacky
University faculties,” said Vice-Rector for Internationalization of UP Stavovc¢ik.

Thanks to an increase in the budget of the Excellent Research call to 12.2 billion Czech koruna, a total of 26 projects
were supported to strengthen the position of the Czech Republic in the European research area and increase the
competitiveness of domestic research teams with those on a European and global level of excellence. TECHSCALE
was awarded a second place in the overall competition.

“Universities and their research centres must react flexibly to the constant changes that the world and our society are
facing. It is great that the OP JAK projects reflect the priority themes of digitization, robotization or climate or social
change. Thus, the research funds provide practical starting points not only for individuals, but also for the whole society.
In addition to these benefits, however, it is also necessary to emphasize the increase in competitiveness, which our
scientists gain through their research not only in their field but also, through their results, bring to the whole Czech
Republic,” said Professor Milena Kralickova, Rector of Charles University.

The development of nanomaterials is one of the areas that CEITEC BUT has been working on for a long time. “l am
therefore proud that Martin Pumera and his team have joined the TECHSCALE project, which focuses not only on the
scientific aspect of this area, but also on the social one. Today, science is not only about working in the laboratory, but
also about communicating the results and discussing their social impact. | believe that Martin Pumera’s knowledge and
experience, especially in the field of single-atomic engineering, will be a valuable contribution to the project,” concluded
CEITEC BUT Director Radimir Vrba.

Information about the project is also available at www.techscale.cz
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