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Nazov projektu Eviden¢né ¢islo projektu PP-COVID-20-0101

Systém na telemedicinsku diagnostiku klinického stavu pacientov s COVID-19 a inych
ochorenis pribuznymi priznakmi pre minimalizaciu dopadov pandémie

Zodpovedny rieSitel doc. Ing. Martin Donoval, PhD.

Priiemca Slovenska technicka univerzita v Bratislave - Fakulta
elektrotechniky a informatiky

Nazov pracoviska, na ktorom bol projekt rieSeny

[1] Slovenska technicka univerzita v Bratislave, Fakulta elektrotechniky a informatiky, Ustav
elektroniky a fotoniky, Stredisko projektov a spoluprace s praxou;

[2] Univerzita Komenského v Bratislave, Lekarska fakulta;

[3] NanoDesign, s.r.o.;

[4] Goldmann Systems, a.s.

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

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

[1] Nositelny teplomer, Patentova prihlaSka €islo 91-2021, STU v Bratislave, Powertec s.r.o.,
(Vratislav Rezo, Michal Mi¢jan, Juraj Neviela, Miroslav Novota, Adam Vardzak, Martin Weis,
Martin Donoval);

[2] Spbsob detekcie/vystrahy pozitivnej anamnézy pandemického ochorenia nositela a
detekéné/vystrazné systémové zariadenie. Zapisany uzitkovy vzor UV 9322. Donoval
Martin, Cernaj Lubo$, Zavodnik Tomas, Debnar Tomas, Nevfela Juraj, MiCjan Michal,
Kozarik Jozef, GaSparek Krisztian.

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

[1] VAVRINSKY, Erik - STOPJAKOVA, Viera - KOPANI, Martin - KOSNACOVA, Helena.
The concept of advanced multi-sensor monitoring of human stress. In Sensors. Vol. 21, Iss.
10 (2021), Art. no. 3499 [27] s. ISSN 1424-8220 (2020: 3.576 - IF, Q1 - JCR BestQ, 0.636
- SJR, Q2 - SJR Best Q). V databaze: SCOPUS: 2-s2.0-85105798343 ; CC:
000662545100001 ; WOS: 000662545100001 ; DOI: 10.3390/s21103499;

[2] VAVRINSKY, Erik - STOPJAKOVA, Viera - KOPANI, Martin - MICJAN, Michal -
ZAVODNIK, Tomas - KOSNACOVA, Helena. Concept of modern stress-meter. In ADEPT
2021 : 9th International conference on advances in electronic and photonic technologies.
Podbanské, Slovakia. September 20-23.2021. 1. vyd. Zilina : Vydavatelstvo EDIS, 2021, S.
17-20. ISBN 978-80-554-1806-3;

[3] KRAJCOVICOVA, Jana — KUZMA, Anton - DURAJOVA, Viktoria — KOCAN, Ivan -
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BITTO, Ladislav. Diagnostika ¢i poradenstvo na dialku?, In MOJALIECBA, MedMedia, s.r.
0., May 2021, ISSN 2644-642, EV 5867/19, S. 48-50;

[4] KUZMA, Anton - SKLADANY, Lubomir - DURAJOVA, Viktoria - BITTO, Ladislav. Projekt
telemediciny pre rieSenie dopadov COVID-19. In Lekarske noviny, str.6, december 2020.
ISSN 2585-9595.

[5] SKLADANY, Lubomir. Zdravie je rozhodnutie. In Lekarske noviny, September 2021, Str.
10, ISSN 2585-9595.

[6] BITTO, Ladislav — DUBAJ, Jan — PETRIK, Lubos. Telemedicina oamitechnolégov. In
Lekarske noviny, Oktober 2021, Str. 10, ISSN 2585-9595.

Uplatnenie vysledkov projektu

a) Telemedicinsky systém - rieSenie schopné odbremenit’ systém zdravotnictva pomocou
telemedicinskeho systému, ktory funguje medzilekdrom a pacientom. VVdaka softvéru a
zariadeniam navrhnutym a pouzitym v tomto pilotnom projekte sa ukazalo, ze nasadenie
telemediciny v ramcizdravotnej starostlivosti pomdze znizit napor pacientov v
ambulanciach a vyrazne tak zefektivnit zdravotnu starostlivost.

b) Bezdrétovy teplomer (funk&ny prototyp) - vhodny na kontinualne meranie telesnej teploty
pacientov v prostredi nemocnice (nie len pre pacientov s ochorenim COVID-19), vdaka
¢omu dochadza k odbremeneniu personalu nemocnice.

c) EKG Holter (funk&ny prototyp) - vhodny na kontinualne meranie a okamzité posielanie
udajov o EKG signalu a dychani pacientov v domacej starostlivosti.

d) Hrudny pulzny oxymeter (funkény prototyp) - vhodny na kontinualne meranie okysli¢enie
krvi pacientov v prostredi nemocnice (nie len pre pacientov s ochorenim COVID-19), vdaka
¢omu dochadza k odbremeneniu personalu nemocnice.

e) Aplikacia na monitorovanie stavu pacientov po¢as COVID-19 (funkény prototyp) -
aplikacia sluzi na pravidelné telemetrické bezkontaktné monitorovanie pacientov. Umozni
priebezne monitorovat’ zdravotny stav pacientov s ochorenim COVID-19 (a aj inymi
ochoreniami) a v€as zachytit nepriaznivy vyvoj ochorenia.

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

Uspesne skon&eny projekt implementovany vo viacerych slovenskych nemocniciach,
napriklad Rooseveltova nemocnica v Banskej Bystrici, Jesseniova lekarska fakulta v
Martine, V. interna klinika LF UK a UN v Bratislave dokazal, ze telemedicina ma na
Slovensku buducnost nielen ako rieSenie pandemickej situacie COVID-19, ale aj pre
monitorovanie prekonanych pacientov a aj mimo pandémie, pretoZze minimalizuje styk lekar
pacient. Ciefom projektu bolo ponuknut’ rieSenie schopné odbremenit systém zdravotnictva
pomocou telemedicinskeho systému, ktory funguje medzilekdrom a pacientom. Vdaka
softvéru a zariadeniam navrhnutym a pouzitym v tomto pilotnom projekte sa ukazalo, ze
nasadenie telemediciny v ramci zdravotnej starostlivosti poméze znizit napor pacientov v
ambulanciach a vyrazne tak zefektivnit zdravotnu starostlivost. Tento systém umoznuje
filtraciu dat podla délezitosti, Coho désledkom bude Setrenie Casu lekara, ktory méze
investovat' do starostlivosti o inych pacientov s komplikovanej§imi diagnézami. Vysledky
projektu tvoria funkény zaklad pre vyhotovenie viacerych novych telemedicinskych
zariadeni, pouzitie komerénych zariadeni a pre nasadenie funk&ného telemedicinskeho
systému ur€enych na monitorovanie zdravotného stavu pacientov trpiacich nielen
ochorenim COVID-19. Za zmienku stoji, Ze aj vSetky meratelné ukazovatele deklarované na
zaCiatku tohto projektu boli naplnené a dokonca prekrocené. Za celé obdobie projektu bolo
publikovanych 6 publikacii z toho 1 karentovana, 1 prispevok na medzinarodnej konferencii
v SR a 4 prispevky v odbornych ¢asopisoch v SR. Taktiez bola podana 1 patentova
prihladka a bol podany, a nasledne zapisany 1 uzitkovy vzor.

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

This successfully completed project implemented in several hospitals in Slovakia, such as
Roosevelt Hospital in Banska Bystrica, Jessenius medical faculty in Martin, V (5th) internal
clinic LF UK and UN in Bratislava, proved the future of telemedicine in Slovakia lies not only
as a solution of the COVID-19 pandemic but also in monitoring of recovered patients and
outside of the pandemic as it minimizes the patient-doctor contact. The goal of the project
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was to offer a solution to relieve the healthcare system using a telemedicine system that
works between the doctor and the patient. Thanks to software solution and equipment
designed and used in this pilot project it became clear that the utilization of telemedicine in
healthcare environment helps to lower the influx of patients to doctor’s offices thus
significantly streamline health care services. The system allows filtering data based on
importance which allows to save the doctor's time that can be invested into care for other
patients with perhaps more complicated diagnosis. The results of the project are a functional
base for creation of new telemedicine equipment, utilization of commercial equipment and
for the deployment of a working telemedic solution intended to monitor the health of patients
suffering not only from COVID-19. It is to be noticed that all measurable indicators declared
in the beginning of the projects have been fulfilled and even exceeded. During the duration
of the project six publications have been published, out of which one is a current publication,
one contribution to an international conference in Slovakia and four contributions to peer-
reviewed journals in Slovakia. One patent application was submitted and one utility model
was registered.
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