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Zoznam spolupracujucich organizacii zo zahranicia, ktoré sa zapojili do rieSenia
projektu (uved'te nazov, sidlo, stat a identifikacné cislo ak je dostupné)

V ramci projektu nebola planovana zahrani¢na spolupraca.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

BRESTOVIC, Tomas - ZIVCAK, Jozef - LAZAR, Marian - JASMINSKA, Natalia - HUDAK,
Radovan - TOTH, Luka$: Zariadenie na meranie netesnosti tvarovej polmasky do prietoku
vzduchu 50 mls Prihlagka uzitkového vzoru &. 50058-2021/ - Banska Bystrica: UPV SR -
2021. - 8s.

ZIVCAK, Jozef - VRABEL, Marek - HUDAK, Radovan - TOTH, Lukas$: Ochranny $tit
obmedzuijuci $irenie virusov vo forme aerosolu Uzitkovy vzor &. 9254/ - Banska Bystrica :
UPV SR - 2021.-6 s.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uvedte aj publikacie prijaté do tlace

Zahrani¢né karentované clanky:

BRESTOVIC, Tomas - LAZAR, Marian - JASMINSKA, Natalia - ZIVCAK, Jozef - HUDAK,
Radovan - TOTH, Luka$ - DOBAKOVA, Romana: The determination of the inward leakage
through the skin—facepiece interface of the protective half-mask / - 2021. In: Applied
sciences. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing Institute Rog. 11, &. 17
(2021), s.[1-12] [online]. - ISSN 2076-3417 (online)

BACENKOVA, Darina - TREBUNOVA, Marianna - SPAKOVSKA, Tatiana - SCHNITZER,
Marek - BEDNARCIKOVA, Lucia - ZINVCAK, Jozef: Comparison of Selected Characteristics
of SARS-CoV-2, SARS-CoV, and HCoV-NL63 / - 2021. In: Applied Sciences. - Basel
(Svajéiarsko) : Multidisciplinary Digital Publishing Institute Rog. 11, &. 4 (2021), s. 1-14
[online]. - ISSN 2076-3417

Orlovska M., Hain M., Kitzmantel M., VeteSka P., Hajduchova Z., Janek M., Vozarova M.,
Baca L. (2021) Monitoring of critical processing steps during the production of high dense
3D alumina parts using Fused Filament Fabrication technology. Additive Manufacturing 48,
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102395. DOI: 10.1016/j.addma.2021.102395. (IF 2020: 10.998, Q1 - JCR)

Orlovska M., Hulek L., Ba¢a L., Kovar V., Tomanova K., Kitzmantel M., Janek M.,
E.Neubauer (2022) Study of the alumina sintering process with a low zirconia content.
Ceramics International 48(2) 2736-2743. DOI: 10.1016/j.ceramint.2021.10.060 (IF 2020:
4.527, Q1 - JCR)

MUDRA, Erika - SHEPA, Ivan - HRUBOVCAKOVA, Monika - KORIBANICH, Ihor -
MEDVED, David - KOVALCIKOVA, Alexandra - VOJTKO, Marek - DUSZA, Jan. Highly
wear-resistant alumina/graphene layered and fiber-reinforced composites. In Wear : an
international journal on the science and technology of friction, lubrication and wear, 2021,
vol. 484-485, p. 204026. (2020: 3.892 - IF, Q1 - JCR, 1.205 - SJR, Q1 - SJR, karentované -
CCC). (2021 - Current Contents). ISSN 0043-1648.

Vedecké ¢lanky v domacich ¢asopisoch:

DOBAKOVA, Romana - BRESTOVIC, Tomas - JASMINSKA, Natélia - LAZAR, Marian:
Analyza osobnych ochrannych pomécok hornych dychacich ciest zabrarujucich Sireniu
ochorenia COVID-19 / - 2020. In: Transfer inovacii : internetovy €asopis o inovaciach v
priemysle. - KoSice (Slovensko) : Technicka univerzita v KoSiciach €. 42 (2020), s. 4-7
[online]. - ISSN 1337-7094

Uplatnenie vysledkov projektu

Predlozeny projekt prinaSa nového poznatky v oblasti navrhu a pripravy filtracnych
materialov s obsahom antivirotickych materidlov a mikro¢astic s dérazom na mozZnost ich
regeneracie a predklada kompaktne rieSené dielo v podobe tvarovej polmasky obsahujucej
filtracnu viozku s virocidnym ucinkom na baze medi a iénov striebra.Vyvoj prototypovych
zariadeni, akymi su meracie zostavy na stanovenie tlakovej straty, permeability a
odporového koeficientu filtracnych materidlov a pre nepriame meranie malych prietokov
vzduchu suvisiacich s netesnostou tvarovej polmasky v mieste kontaktu s pokozkou, ma
potencial pre inovacné potreby spoloCenskej a hospodarskej praxe, ako aj pre oblast
rozvoja vnutro$tatnych vyskumnych aktivit v oblasti vyvoja ochrannych zdravotnickych
pomocok. Vysledky rieSenia projektu globalne prispeli k trvalej udrZzatelnosti vyvoja
Specialnych respiratorov a filtranych materialov a zvysili uroven poznania v oblasti
nasadenia viackomponentnych filtracnych materialov v boji s pandémiou.

Dékazom spolo¢enského uznania verejnosti je vytvorenie nového pracoviska umoznujuceho
analyzovat fyzikalne vlastnosti novo navrhnutych a bezne dostupnych filtratnych materialov,
konstrukéné vyhotovenie prototypov zariadeni a meracich stendov s podpornym
softvérovym nastrojom s ciefom podpory vyvoja viackomponentnych a kompaktnych filtrov,
ako aj uspesna finalizacia tvarovej polmasky, ktora predstavuje efektivny nastroj v boji s
respiraCnymi ochoreniami.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Uvedené ciele projektu boli splnené v zmysle predkladanych navrhov vdaka kvalitnému
personalnemu zastupeniu, vhodne zvolenych metdéd a metodik, pripravou velkého mnozstva
filtraCnych materialov, keramickych komponentov, ako aj navrhom novo vyvinutej tvarovej
polmasky a viacero prototypovych zariadeni a softvérovych nastrojov sluziacich na meranie
tlakovej straty filtrov, odporového koeficientu, permeability a prieniku vzduchu cez liniu
licnicovej Casti ochrannej polmasky. Bola navrhnuta a vyrobena tvarova polmaska s
vymenitefnymi filtrami bez vydychového ventilu, ktorej optimalizacia tvaru licnicovej Casti sa
zakladala na analyze biologickych parametrov ludskych facialnych skenov s ciefom
eliminacie mozného infikovania v désledku mimofiltrového prieniku ¢astic. Paralelne s
danou aktivitou prebiehal intenzivny vyskum a vyvoj filtraCnych materialov s virocidnym
u€inkom na baze medi, i6nov striebra, resp. zinku, ktorych vysledkom su desiatky vzoriek
novo navrhnutych viackomponentnych filtrov. Vyuzitim poznatkov prebiehajuceho vyskumu
boli navrhnuté a 3D tlaCou vytvorené keramické komponenty, ktoré pri navrhnutych
viackomponentnych filtracnych vioZkach sluzia ako ochranny obal pouzitych nanoviakien a
nanocastic. Vyznamnou €ast'ou projektu bolo definovanie analytickych a numerickych
postupov, na zaklade ktorych sa skonStruovali funkéné prototypy umoznujuce testovanie
filtracnej u€innosti vyrobenych produktov. Objem analyzovanych dat sa rozSiroval vyvojom a
skon$truovanim réznych meracich stendov v sulade s planovanym harmonogramom
projektu. Bol navrhnuty a konstrukéne vyhotoveny prototyp zariadenia na meranie extrémne
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malych prietokov vzduchu pri atmosférickom tlaku, ktory sluzina stanovenie prieniku
vzduchu cez liniu licnicovej &asti ochrannych polmasiek. Dalej meracie stendy na
stanovenie tlakovej straty, odporového koeficientu, permeability filtracnych materialov a
koncentracie CO2 v tvarovej polmaske. Vystupy ziskané zo série réznych merani umoznili
ziskat' ucelenej$i pohlad na vlastnosti navrhnutych filtraénych materialov, ako aj samotnej
tvarovej polmasky. Finalny model navrhnutej tvarovej polmasky disponuje s certifikatom
FFP2 a v suCasnosti prebieha jej certifikatné konanie s ciefom ziskania certifikatu pre
respiracné pomécky s ochranou FFP3.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The goals of the project were met in terms of submitted proposals thanks to quality staff,
appropriately selected methods and methodologies, preparation of large quantities of filter
materials, ceramic components, as well as the design of newly developed face mask and
several prototype devices and software tools for measuring filter pressure loss, resistance
coefficient, permeability, and air penetration through the line of the face part of the protective
half mask. A face half mask with replaceable filters without an exhalation valve was
designed and manufactured, the optimization of the shape of the face part of which was
based on the analysis of biological parameters of human facial scans in order to eliminate
possible infection due to particle penetration. In parallel with the given activity, intensive
research and development of filter materials with a virucidal effect based on copper, silver
ions, or zinc, resulted in dozens of samples of newly designed multi-component filters. Using
the knowledge of the ongoing research, ceramic components were designed and created by
3D printing, which serves as a protective coating of the used nanofibres and nanoparticles in
the designed multi-component filter inserts. An important part of the project was the
definition of analytical and numerical procedures, based on which functional prototypes were
constructed to test the filtration efficiency of manufactured products. The volume of analyzed
data was expanded by developing and constructing various measurement stands in
accordance with the planned project schedule. A prototype of a device for measuring
extremely small air flows at atmospheric pressure was designed and constructed, which
serves to determine the penetration of air through the line of the face part of the protective
half masks. Furthermore, measuring stands for determining the pressure drop, resistance
coefficient, permeability of filter materials, and CO2 concentration in the face mask. The
outputs obtained from a series of different measurements made it possible to obtain a more
comprehensive view of the properties of the designed filter materials, as well as the face
mask itself. The final model of the proposed face mask has an FFP2 certificate and its
certification procedure is currently underway in order to obtain a certificate for respiratory
devices with FFP3 protection.
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