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Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra biomedicinskeho inzinierstva a merania, Strojnicka fakulta, Technicka univerzita v
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Na rieSeni projektu sa nepodielalo zahrani¢né pracovisko.

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

podany uzitkovy vzor: Senzoricky systém na monitorovanie tlaku vo vnutri protetického
I6Zka

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

1.02 Pocet publikacii v zahrani¢nych karentovanych €asopisoch:

Accuracy Verification of an Anatomical Model Manufactured Using Low-Cost Additive
Production / - 2021. In: Applied Sciences. - Basel (Svajéiarsko) : Multidisciplinary Digital
Publishing Institute Ro¢. 11, €. 2 (2021), s. 1-19 [online]. - ISSN 2076-3417 (online) Spbsob
pristupu: https://www.mdpi.com/2076-3417/11/2/594/htm.

[Toth T, Varga P, Stefanovi¢ B, Bednaréikova L, Schnitzer M, Hudak R, Zivéak J]
Measurement of the conductive fabric contactimpedance for bioelectrical signal acquisition
purposes, Measurement, Volume 217, 2023, 113005, ISSN 0263-2241,
https://doi.org/10.1016/j.measurement.2023.113005.

[Kralikova |, Babusiak B, Smondrk M

1.06 Pocet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v SR:
The comparison of the dynamic tests results from sensory platforms. In: Acta Tecnologia,
Roc¢.7, ¢.4,s. 131-134.

[Michalikova M, Bednar&ikova L, Stasko R, Zivéak J]

Template Design For Transfemoral Prosthetic Socket Development / Branko Stefanovig,
Lucia Bednar€ikova - 2022. In: Acta Tecnologia : International Scientific Journal about
Technologies. - Sem$a (Slovensko) : 4S go, 2015 Rog. 8, &. 3 (2022), s. 105-108 [online]. -
ISSN 2453-675X (online)

[Stefanovié B, Bednargikova L]

Design of an Individual Cover for a Lower Limb Prosthesis: Acta Mechanica Slovaca, Ro¢€.
26, €. 2 (2022), s. 6-11 [print, online]. - ISSN 1335-2393
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[Stefanovi¢ B, Breskovi¢ T, Bednaréikova L, Rusnakova S, Hudak R, Ziveak J]

1.07 Pocet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v
zahranici:

Corellation the body weight to selected stabilometric parameters / Monika Michalikova ...
[et al.] — In: Lékar a technika. - — Clinician and Technology 2022, vol. 52(1), pp. 8-13 - ISSN
2336-5552 (Online)

[Michalikova M, Bednarc¢ikova L, Barcalova M, 1zarikova G, Zivéak J]

1.09 Pocet vedeckych prac publikovanych v nerecenzovanych odbornych ¢asopisoch a
zbornikoch v zahranici:

Custom prosthetic cover development methodology / - 2021. In: Proceedings of
3DBODY.TECH 2021 : 12th International Conference and Exhibition on 3D Body Scanning
and Processing Technologies. - Ascona (Svajéiarsko) : Hometrica Consulting s. [1-10]
[online, print]. - ISBN 978-3-033-08853-5 Spdsob pristupu:
https://3dbody.tech/cap/papers/2021/2117stefanovic.pdf.

[Stefanovi¢ B, Uhrinova R, Michalikova M, Bednaréikova L, Zivéak J]

Custom prosthetic socket production using additive technology / In: PROCEEDINGS OF
THE INTERNATIONAL SCIENTIFIC CONFERENCE ETIKUM 2021, s. 171-174.
[Ondrejova B, Stefanovi¢ B, Bednaréikova L, Hudak R, Zivéak J]

Comparison of optical handheld 3d scanners suitable for prosthetic and orthotic
applications, Proceedings of 3DBODY.TECH 2022 : 13th International Conference and
Exhibition on 3D Body Scanning and Processing Technologies. - Ascona (Svajgiarsko) :
Hometrica Consulting s. 15-16 . - ISBN 978-3-033-09520-5

[Stefanovié B, Ondrejova B, Bednaréikova L, Téth T, Ziveak J]

1.12 VlysokoSkolské ucebnice vydané v SR:

Zaklady protetiky a ortotiky 2. Cast/ - 1. vyd. - KoSice : Technicka univerzita v KoSiciach -
2021. - 142 s. [print]. - ISBN 978-80-553-3797-5.

[Bednar&ikova L, Michalikova M, Danko M, Hudak R, Zivéak J]

The basics of prosthetics and orthotics Part 1 / - 1. vyd. - KoSice : Technicka univerzita v
KoSiciach - 2021. - 123 s. [print]. - ISBN 978-80-553-3983-2.

[Bednarc€ikova L, Michalikova M, Danko M, Hudak R, Zivéak J]

Biomechanika ludského pohybu/ - 1. vyd. - KoSice : Technicka univerzita v KoSiciach -
2021. - 155 s. [print]. - ISBN 978-80-553-4009-8.

[Bednarc€ikova L, Danko M, Ziv€ak J]

Modelovanie protetickych a ortotickych prostriedkov/ - 1. vyd. - KoSice : Technicka
univerzita v KoSiciach - 2021. - 66 s. [print]. - ISBN 978-80-553-4017-3.

[Stefanovi¢ B, Ziveak J]

Modeling of prosthetic and orthotic devices/ - 1. vyd. - KoSice : Technicka univerzita v
KoSiciach - 2021. - 67 s. [print]. - ISBN: 978-80-553-4016-6.

[Stefanovi¢ B, Zivéak J]

Kapitola v zahrani¢nej monografii:

Orthoses Development Using Modern Technologies / - 2021. In: Prosthetics and Orthotics.
- London (Velka Britania) : IntechOpen s. [1-22] [print]. - ISBN 978-1-83962-900-6 Spdsob
pristupu: http://dx.doi.org/10.5772/intechopen.95463.

[Stefanovié B, Danko M, Michalikova M, BednarcCikova L, Rajtukova V, Téth T, Treburiova
M, Hudak R, Zivéak J]

OSTATNE VYSLEDKY

1. Metodika navrhu transfemoralneho 16zka pomocou CAD softvéru

2. Metodika navrhu transtibialneho 16Zka pomocou CAD softvéru

3. Metodika aditivnej vyroby protetickych 16zZok

4. Metodika 3D skenovania transtibialneho kypta

Uplatnenie vysledkov projektu

Projekt ¢. APVV-19-0290 bol projektom aplikovaného vyskumu, poznatky ziskané pocas
rieSenia projektu boli a budu uverejnené vo vedeckych a odbornych ¢asopisoch, domacichi
zahrani¢nych konferenciach. Na zaklade ziskanych vysledkov projektu boli vypracované
Metodika navrhu transfemoralneho 16Zka pomocou CAD softvéru, Metodika navrhu
transtibialneho 16Zka pomocou CAD softvéru, Metodika aditivnej vyroby protetickych 16Zok,
Metodika 3D skenovania transtibialneho kypta, ktoré budu postupené do praxe- spolo€nosti
OTTOBOCK, s.r.o.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele projektu vychadzaju zo su€asnych trendov a potrieb v ramciimplementacie
inovativnych technoldgii do navrhu a vyroby personalizovanych 16Zok protéz dolnych
koncatin. Pre potreby digitalizacie mernych podkladov na protézy bola vypracovana
metodika 3D skenovania rezidualnej koncatiny pre ziskanie antropometrickych parametrov
ako aj morfometrickych charakteristik. Ako jeden z najvhodnejSich nastrojov na tvorbu
digitalneho modelu protetického 16Zka sa na zaklade testovani javi program Autodesk
Meshmixer, ktorého vyhodou je, Ze ide o volne dostupny softvér. V ramci projektu boli
vypracované aj metodiky navrhu transfemoralneho 16Zka a metodika navrhu transtibialneho
I6zka pomocou tohto softvéru. Pocas rieSenia projektu boli mechanicky testované vzorky
viacerych materialov vyrobenych aditivnymi technologiami avSak vzorky vyrobené
technolégiou Multi Jet Fusion z materialu PA12 vykazuju idealne biomechanické vlastnosti a
su vhodné pre vyrobu protetickych 16Zok. Cielom rieSeného projektu bol aj navrh a vyroba
senzorického systému na monitoring tlakovych pomerov v personalizovanom skuSobnom
I6Zku, ktoré su €astou pri€inou diskomfortu uzivatela a znemoznuje pouzivanie 16Zka. Na
zaklade toho bol vyvinuty integrovany senzoricky systém, ktory bol testovany na pacientovi.
K najvyznamnejSim vysledkom projektu patri:

- mechanické parametre vzoriek sa nemenia v zavislosti od polohy pri vyrobe,

- technolégia Multi Jet Fusion je vhodna pre vyrobu ako z hfadiska mechanického, tak aj
ekonomického a ekologického

- monitoring tlakovych pomerov kypet-l6zko v realnom Case

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

The goals of the project are based on current trends and needs in the implementation of
innovative technologies in the design and production of personalized sockets for lower limb
prostheses. For the needs of digitization of measurement data for prostheses, a 3D
scanning methodology of the residual limb was developed to obtain anthropometric
parameters as well as morphometric characteristics. Based on testing, the Autodesk
Meshmixer software appears to be one of the most suitable tools for creating a digital model
of a prosthetic socket, the advantage of which is that it is freely available software. As part of
the project, the transfemoral socket design methodology and the transtibial socket design
methodology were developed using this software. During the implementation of the project,
samples of several materials produced by additive technologies were mechanically tested,
but the samples produced by Multi Jet Fusion technology from the material PA12 show ideal
biomechanical properties and are suitable to produce prosthetic sockets. The goal of the
solved project was also the design and production of a sensor system for monitoring
pressure conditions in a personalized test socket, which are a frequent cause of user
discomfort and make the use of the socket impossible. Based on this, an integrated sensory
system was developed and tested on a patient.

The most significant results of the project include:

- the mechanical parameters of the samples do not change depending on the position during
production,

- Multi Jet Fusion technology is suitable for production both from a mechanical, economic,
and ecological point of view

- real-time monitoring of stump-socket pressure ratios
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