Cryaujcku nporpam: bruonHxemepruHr

HazuB npeqmera: O0pana 6MoMeINIMHCKUX CIUKA

HacraBuuk: I'opan b. [lesenuh

Craryc npeaMera: u30opHH

Bpoj ECIIB: 6

YcaosB: Hema

nss mpeamerta

Huse mpenmera je yro3HaBambe KaHAWAAaTa ca OCHOBaMa CTBapama OMOMEIUIIMHCKUX CIUKA Pa3THUYUTHM
MOJIAJIUTETUMA, 00paIOM OMOMETUITUHCKUX CIIMKA y KIIMHWYKUM YCIOBUMA, TPUHITUTIMA TIPEICTaBIbatha
u popmMaTuMma 3a 4yBame, BpCcTaMa Mojeiia, Tpanchopmaldjama, CerMEHTAINjOM, PETUCTPALUjoM U
Pa3IUYUTHM MTpUMeHaMa OMOMEIMIMHCKUX CIIHKA.

Hcxoa mpenmera

Kanmunaru he mocie caBiagaHor mporpama M IOJIOKEHOT ucnura u3 npeamera O6pana cirka Mmohu aa
Ce YKJbyde Y HAYYHO-UCTPOKUBAYKU DPaJ M3 OBE HHTEpIUCHUILTHHApPHE obnactu. CTeueHa 3Hama
oMoryhyjy yrmo3HaBame ca OCHOBHHUM NpHUHIMIAMA (HOpMHUpamha OMOMETUIIMHCKHX CIIHKAa TPHMEHOM
joHm3yjyhux u HejoHH3yjyhux MoJgaluTeTa, MeToaMa TpaHcopMaluja, MPUHIMITAMA CETMEHTAIH]e U
perucrpanuje, Kao U mpuMeHama IpOrpaMCcKUX ITaKeTa 3a OBy HaMeHy. THMe ce CTYACHTH OCII0C00JbaBajy
3a CaMOCTaJIHy U3pajy peayHoT 3aJaTka W3 O0JIaCTH NpHMEHE MPHHINIA CTBAapama W IMPOIecHpama
OMOMEIMIIMHCKAX CITHKA.

Cajnpaxaj npeqmera

Teopujcka nacmasa

OcHoBe cTBapama OMOMETUIMHCKUX cimka. [Ipormecrpame OMOMENWIIMHCKHX CIMKA y KIMHHYKUAM
ycnoBuma. IlpeacraBibame OHOMETUIIMHCKUX clika. OuiaTpupame U TpaHchopmarmje. CerMeHTaIyja.
Pennepunr u moBpmumHCKH Moieiu. Perucrparyja.

Ipaxmuyna nacmasa
[IpakTuuHo pemmaBambe MpoOnemMa y o0NacTH CTBapama M MpPOIECHpama OWOMEAMIIMHCKUX CIIHKA
NPUMEHOM MPOrPaMCKHUX MAKeTa 32 OBY HAMEHY M M3pajia CEMUHAPCKOT paja.

Jluteparypa

1.  Wolfgang Birkfellner: “Applied Medical Image Processing: A Basic Course”, CRC Press Inc., Bosa
Roca, USA, 2014.

2. Isaac Bankman: "Handbook of Medical Image Processing and Analysis”, Academic Press Inc., San
Diego, USA, 2011.

3.  Milan Sonka, Vaclav Hlavac, Roger Boyle: “Image Processing, Analysis, and Machine Vision®,
Thompson Learning, 2008.

Bpoj yacoBa akTnBHe HactaBe | Teopujcka Hacrapa: 45 IIpaxkTuyna Hacrasa: 30

Metoae usBohema HacTaBe
Teopujcka HacTaBa ce U3BOAM MHTEPAKTHBHO Y yIMOHMIM. [IpakTHyHa HacTaBa ce 0J[BHja Ha pauyHapuMa.

OueHa 3Hama (MakcuMaJiHu 6poj moena 100)

IIpeaucnutHe 06aBe3e oeHa 3aBpIIHU HCTIUT moeHa
aKTUBHOCT Y TOKY MpeJaBamba 10 MHUCMEHU U YCMEHU UCITUT 40
MpaKTUYHA HAaCTaBa 10

CEMHUHAp-U 40
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Study programme: Bioengineering

Course name: Biomedical Image Processing

Lecturer: Goran B. Devedzié¢

Course status: Elective

No. of ECTS: 6

Precondition: None

Course objective

The course aims to introduce candidates to the fundamentals of creating biomedical images using
different modalities, biomedical image processing in clinical settings, principles of image
presentation and image storage, types of models, transformation, segmentation, registration and
various applications of biomedical images.

Course outcomes

After they have mastered the programme and passed the exam within the course entitled Biomedical
Image Processing, the candidates will be able to engage in scientific research in this interdisciplinary
field. The knowledge acquired will allow them to familiarize with the basic principles of biomedical
image formation by applying ionizing and non-ionizing modalities, methods of transformation,
principles of segmentation and registration, as well as by using software packages for this purpose.
This will enable students to independently perform a real task in the field of application of the
principles of creating and processing biomedical images.

Course content
Theoretical classes

Basic principles of biomedical image formation. Processing of biomedical images in clinical settings.
Biomedical images presentation. Filtering and transformations. Segmentation. Rendering and surface
models. Registration.

Practical classes

Practical problem solving in the area of formation and processing of biomedical images using
software packages for this purpose and writing a seminar paper.

Literature

1. Wolfgang Birkfellner: “Applied Medical Image Processing: A Basic Course”, CRC Press Inc.,
Bosa Roca, USA, 2014.

2. TIsaac Bankman: ”Handbook of Medical Image Processing and Analysis”, Academic Press Inc.,
San Diego, USA, 2011.

3. Milan Sonka and Vaclav Hlavac: “Image Processing, Analysis, and Machine Vision, Cengage
Learning, Inc., Florence, KY, United States.

Number of active teaching classes Theoretical classes: 45 Practical classes: 30

Teaching methods

Theoretical classes are taught interactively in a classroom. Practical classes are conducted by using
computers.

Knowledge assessment (maximum no. of points 100)

Pre-exam obligations points Final exam points
In class activity 10 written and or oral exam 40
Practical classes 10

Seminar(s) 40




Study programme: Bioengineering

Course name: Biomedical Image Processing

Lecturer: Goran B. Devedzi¢, Nenad D. Filipovi¢, Tijana I. Geroski

Course status: Elective

No. of ECTS: 6

Precondition: None

Course objective
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various applications of biomedical images.

Course outcomes

After they have mastered the programme and passed the exam within the course entitled Biomedical
Image Processing, the candidates will be able to engage in scientific research in this interdisciplinary
field. The knowledge acquired will allow them to familiarize with the basic principles of biomedical
image formation by applying ionizing and non-ionizing modalities, methods of transformation,
principles of segmentation and registration, as well as by using software packages for this purpose.
This will enable students to independently perform a real task in the field of application of the
principles of creating and processing biomedical images.

Course content
Theoretical classes

Basic principles of biomedical image formation. Processing of biomedical images in clinical settings.
Biomedical images presentation. Filtering and transformations. Segmentation. Rendering and surface
models. Registration.

Practical classes

Practical problem solving in the area of formation and processing of biomedical images using
software packages for this purpose and writing a seminar paper.

Literature

1. Wolfgang Birkfellner: “Applied Medical Image Processing: A Basic Course”, CRC Press Inc.,
Bosa Roca, USA, 2014.

2. TIsaac Bankman: ”Handbook of Medical Image Processing and Analysis”, Academic Press Inc.,
San Diego, USA, 2011.

3. Milan Sonka and Vaclav Hlavac: “Image Processing, Analysis, and Machine Vision, Cengage
Learning, Inc., Florence, KY, United States.
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Teaching methods
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Hme u npe3ume

Tujana U. I'epockn

3Bame

Honent

Ha3uB nHCTUTYHH]jE Y KOjOj HACTABHHK Pajik ca
IIYHUM PaJIHUM BPEMEHOM U 0/1 Ka/1a

@axynreT HHXKEHEPCKUX Hayka YHuBep3uTeTa y Kparyjesiry
ox 01.03.2019.

Yika Hay4HA 0OJHOCHO YMETHHYKA 00J1aCT

[TpumemeHa nHOPMATHKa Y HHKXESHEPCTBY

AKkaJgeMcKa Kapujepa

Tommnma nctnrynuja Hayuna nim V>ka HayYHa, yMETHUYKA WIIH
yMeTHHYKA 0071acT CTpy4Ha 00JIacT
W360p y 2023 DakyIITeT HEKCHEPCKHX HayKa MarmmmHcko [MpumemeHa napopMaTHKa y
3Bame HUHXEHEPCTBO HUHXEHEPCTBY
Jokropat 2023 DakynTeT HHXECHEPCKUX HayKa Marnricko Ipuverera uidopmatuia y
HUHXEHEPCTBO HUHXEHEPCTBY
Macrep 2017 DakynTeT HHKXEHEPCKUX HayKa Marnuricko llpversera mexannuia i
HHXEHEPCTBO AyTOMATCKO YIIPaBJbahe
Mammscko IIpumemeHa MeXaHUKa U
Junnoma 2015 DakynTeT HHXKECHEPCKUX HayKa
HUHXEHEPCTBO ayTOMAaTCKO YIIPaBJbakbe
Crucak npeiMera 3a Koje je HACTABHUK aKpPeJIMTOBAH HA MPBOM WJIU IPYIOM CTeNeHy CTyaHja
. Bpcra ctynuja
P.b. Osnaxa Hazus npenmera Bun nacrase Hasus crynujexor (OCC, CCC, OAC,
npenMera mporpaMa MCC, MAC, CAC)
BM1300
bAHI1300 Mammscko
1. BB 1300-2 Pauynapcku anatu IpenaBama HEKCECDCTED OAC
BYH1300 P
BU3XKC1300
BPTCU7306 Ekcnieprcku cucremu Pauynapcka TexHuka
2. IIpenaBama U COPTBEPCKO OAC
HUHXEHEPCTBO
BPTCH8100 Bemrauka naTEIUreHIN]A Pauynapcka TexHHKa
3. IpenaBama u coTBepCcKO OAC
HUHXEHEPCTBO
4. BM6371 Monermupaise n TMpenapama | MAIMHCKO OAC
CHMyJIanyje HHXEHEPCTBO
Mammscko
WHXEHEPCTBO,
BM6271, Codreepckn
5. BPTCH6100 S — [IpenaBama Pauynapcka rexauka | OAC
1 COPTBEPCKO
HHXEHEPCTBO
PauyHapcka TexHHKa
6. BPTCH8302 Pauynapcka rpaguxa IIpenaBama u codTBEpCcKO OAC
HWHXEHEPCTBO
7 MM2351 MNuTenurentno Tpeasama MaruHcko MAC
YTIpaBIbame HWHXEHEPCTBO
MM2471, . Mammscko
8. Bemrauxa unrenurennyja | IlpenaBama HUHXXEHEPCTBO, MAC
MBH2201
buounxemepuHr
9. MM3254 Ekcnieprcku cucremu IIpenaBama Marnmricko MAC
HUHXEHEPCTBO
MarmuHcko
MM3256, HHXEHEPCTBO,
10. MEP1202 HeypoHcke mpexe [IpenaBama EJIeKTpOTeXHHKa 1 MAC
padyHapcTBO
MarmuHcko
11 MM3453, CucreMu 3a MOJPIIKY Mpenasama EH)KCH;G]C)CTBO, MAC
MEP1206 OJUTyIHBamy JIEKTPOTEXHHKA U
padyHapCTBO
MarmuHcko
MM3455, CucreMu BUpTYyatHe UHXKECHEPCTBO,
12. MEP1205 peanHocTu Mpenasarsa EnexrporexHuka u MAC
padyHapcTBO
MarmuHcko
MM3151, PauyHcka nuHamuka
13. MBH1202 bryua ITpenaBama WHKXEHEPCTBO, MAC
bruounnxemepuHr
. Mammscko
14. MM3251 Kommjyrepcka rpaduka [IpenaBama R MAC




15. M . Kommjyrepcka Busmja [IpenaBama Enexrporexaia i OAC
aKpenTaIji padyHapCTBO

16. y CucremMu oJUTyuHBamba y Tpeapata EnexTpoTexHuKa u OAC
aKpefUTAlMji | MEIUIUHN padyHapCTBO

17. Y . Tectupame corBepa IIpenaBama Esexrporexkuia i OAC
aKpeaUTALUjH padyHapcTBO

Penpe3zentaTuBne pedepenue (MUHMMAIHO S He BuLe o1 10)

Sustersig, T., Gribova, V., Nikolic, M., Lavalle, P., Filipovic, N., & Vrana, N. E. (2023). The Effect of Machine
1. Learning Algorithms on the Prediction of Layer-by-Layer Coating Properties. ACS Omega. vol. 8, no. 5, pp.
4677-4686, ISSN: 2470-1343, https://doi.org/10.1021/acsomega.2c06471

Sustersi¢, T., Blagojevié, A. (2022) Artificial intelligence approach toward analysis of COVID-19
development—Personalized and epidemiological model, In book: Cardiovascular and Respiratory
Bioengineering  (Ed.  Filipovi¢, N.), Chapter 12, pp.237-269, ISBN 978-0-12-823956-8,
https://doi.ora/10.1016/B978-0-12-823956-8.00013-4

Sustersi¢, T., Kovadevié, V., Rankovi¢, V., Rasuli¢, L., & Filipovi¢, N. (2022). Computational Modelling and
Machine Learning Based Image Processing in Spine Research. In Personalized Orthopedics. (Ed. O. Canciglieri
Junior, M. D. Trajanovic), Chapter 16, Springer, Cham., pp. 441-501, ISBN: 978-3-030-98279-9,
https://doi.org/10.1007/978-3-030-98279-9 16

Sustersi¢, T., Rankovi¢, V., Milovanovié, V., Kovacevi¢, V., Rasuli¢, L., & Filipovi¢, N. (2022). A Deep
Learning Model for Automatic Detection and Classification of Disc Herniation in Magnetic Resonance Images.
IEEE Journal of Biomedical and Health Informatics. Vol. 26, no. 12, pp. 6036-6046, ISSN: 2168-2194
https://doi.org/10.1109/JBHI.2022.3209585

Sustersi¢, T., Simsek, G. M., Guven Yapici, G., Nikoli¢, M., Vulovié, R., Filipovic, N., Vrana N. E. (2021). An
In-silico Corrosion for Biomedical Applications for Coupling With In Vitro Biocompatibility for Estimation of
Long-term Effects, Frontiers in Bioengineering and Biotechnology. vol. 9, article 718026.
https://doi.org/10.3389/fhioe.2021.718026

Ignjatovi¢, J., Sustersié¢, T., Bodi¢, A., Cviji¢, S., Puris, J., Rossi, A., ... & Filipovi¢, N. (2021). Comparative
6. Assessment of In Vitro and In Silico Methods for Aerodynamic Characterization of Powders for Inhalation.
Pharmaceutics, vol. 13, no. 11, pp. 1831. https://doi.org/10.3390/pharmaceutics13111831

Sustersi¢, T., Blagojevi¢, A., Cvetkovi¢, D., Cvetkovi¢, A., Lorencin, 1., Baressi Segota, S., Milovanovi¢, D.,
Baski¢, D., Car, Z., Filipovi¢, N. (2021). Epidemiological Predictive Modeling of COVID-19 Infection:
Development, Testing, and Implementation on the Population of the Benelux Union. Frontiers in Public Health.
vol. 9, pp. 1567. https://doi.org/10.3389/fpubh.2021.727274

Blagojevi¢, A., Sustersi¢€, T., Lorencin, ., Baressi gegota, S., Andeli¢, N., Milovanovi¢, D., Baski¢, D., Baski¢,
D., Zdravkovi¢ Petrovi¢, N., Sazdanovi¢, P., Car, Z., Filipovi¢, N. (2021). Artificial intelligence approach
8. towards assessment of condition of COVID-19 patients — Identification of predictive biomarkers associated with
severity of clinical condition and disease progression. Computers in Biology and Medicine. vol. 138, pp. 104869.
https://doi.org/10.1016/j.compbiomed.2021.104869

Sustersi¢, T., Milovanovi¢, V., Rankovi¢, V., & Filipovi¢, N. (2020). A comparison of classifiers in biomedical
9. signal processing as a decision support system in disc hernia diagnosis. Computers in Biology and Medicine,
vol. 125, 103978. https://doi.org/10.1016/j.compbiomed.2020.103978

Sustersi¢ T., Rankovi¢ V., Peulic M., Peuli¢ A., (2020). An Early Disc Herniation Identification System for
Advancement in the Standard Medical Screening Procedure based on Bayes Theorem, IEEE Journal of
Biomedical and Health Informatics, wvol. 24, no. 1, pp. 151-159. ISBN: 2168-2194, doi:
10.1109/JBHI.2019.2899665

10.

30upHHN MoJanu Hay4He, OAHOCHO YMeTHHYKE H CTPYYHe AKTHBHOCTH HACTABHHKA

VkynaHn 6poj nurara 195 (SCOPUS)

Vkynau 6poj pagosa ca SCI (SSCI) sucre 23

TpenytHo yuemrhe Ha npojekTUMa Jomahu: 1 | Mehynaponuu: 2
Universitét Erlangen-Niirnberg, Erlangen, Nemacka

VYcaspmaBama Hexomnxko tpenunr mkomn y oksupy COST nporpama MP1404, CA15120, CA16122
Deep learning for medical imaging, Lyon, ®panirycka
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Crymmjckn nporpam: bronHxemeprHr

Ha3ue npenmera: /lnzajH OMoMeTUIIMHCKAUX ypehaja

HacraBuuk: UBanoBuh T. Jlo3una

Craryc npeamera: 300pHu

bpoj ECIIB: 6

Yciaos: Hema

nsb mpeamera

OCHOBHM 1IMJb TIPEMETa je CTHLAlke 3Hama W3 00JacTH JU3ajHa M pa3Boja MEeJULUMHCKUX ypelhaja, ompeme u
MHCTpyMEHaTa, ca CTaHOBHWINTA CYIUITHMHCKHX 3aXxTeBa M OAroBapajyhumx mpommca u craHiappaa. PasymeBame
NpPUHIMNA [¥33ajHa M NPUMEHA Ipolieca MHOBHpAka, Ka0 OKBUpA 3a HICHTH(HKALMjy BaKHHX 3APAaBCTBCHUX
notpeda u mpolieHy MOTYRHOCTH TH3ajHApama METUIIMHCKUX ypehaja 3a edukacHo peneme mpodiieMa.

HMexon npeamera

CTyneHT KOjH TIOJIOKM OBaj TpPEAMET CTHYEe CIOCOOHOCT KpeaTHBHOT yckiahuBama UYWMHIIAIA O HIAEje IO
MHOBATUBHOT pelLIeka Y OKBHPY Pa3Boja MeIUIMHCKUX ypehaja. CTiye criocoOOHOCT MpeTpakuBamba, IPUKYIUbamba
M MHTCIrpUCamba 3Hakba, Ka0 U BEHITUHC XOJIUCTUYKOT, KPUTUIKOT U CUCTEMATCKOI IIPUCTYTIIa np06ﬂeMy [[I/I3ajHa u
u3page memuuuHckor ypehaja. Crynent he Outm oOydeH na NpUMEHOM METOJa W IOCTyNaka IU3ajHUpama, y
TUMCKOM pajy WX CaMOCTAJIHO, pajy Ha IU3ajHUpamy MEIUIIMHCKUX ypeljaja, y3 MHTErpUcame oaroBapajyhux
3akoHCKuX nponuca (mponucu FDA, mupextuse ISO 13485 u np.)

Cagpikaj npegmera

Teopujcka nacmasa: Jlepunncame nu3ajua. CaBpemMern KoHIenTy u Gpunozoduje y auzajuy. OCHOBHH 1I0jMOBHU U
[MJBEBU y U3ajHY MEIUIUHCKUX ypehaja. CTaHmapau M 3aKOHCKA peryJaTHBa 3a MeIULUHCKe ypehaje n muxosa
NpUMEHa y JHU3ajHy MEIUIIMHCKUX ypehaja. Yiora u 3Ha4a] METOAOJIOTHje M MpoIleca Iu3ajHa y pa3Bojy
memuuuHCkuX ypehaja. EnmemeHtn mnpomeca am3ajHa, ca crnenMpUYHMM aruiMKanujama 3a OHOMETHIIMHCKO
MHKCHEPCTBO: HACHTH(UKaNMja mpolieMa, KOHIENTyallu3alyjy NpOW3BOJa, aHAIW3a [U3ajHa, ONTHMU3ALHNja,
OMOKOMITaTHOMITHOCT, YTHI] Ha 37paBibe M YAOOHOCT MalMjeHTa, PeryJaTOpHH 3aXTeBH M MEIULMHCKA €THKA.
OO0IUKOBaWkE MPOU3BOJA NPUIATOHEHO MPOM3BOIHH, MOHTAXH WM YHOTpeOn. DYHKIMOHAIHA, TEXHOJOIIKA H
SproHOMCKa KOMIIOHEHTa. ECTeTCKM eJeMEeHTH W NpHHLMNH oONuKoBama. [IpUpomgHu 0OMMIM W OWONOLIKH
npuHIUNHA (OMOMHUMETHKA) W HHXOB YTHIA] Ha pa3Boj MeAWIMHCKHX ypehaja. [IpuMeHa kpeaTWBHUX MeToma y
pa3Bojy MeamuuHCKuX ypebhaja. ['eHepucame HOBHX BapHjaHTH KOHICNIHMjCKHX peniema. MeTone W anatd 3a
AHAJIN3Y KapaKTePHCTHKA BapHjaHTHHUX PEIICHA.

Ipaxmuuna nacmaea: TlpuMepn MpuUMeEHe Pa3IMYUTHAX BPCTA MPOITHCA W CTAHAAp/AA Y JHM3ajHY METUIIHHCKUX
ypehaja. CamocTaiHO HCTpaKMBame CTyAEHaTa, y3 NPUMEHY KPHUTHYKOT MNPHUCTYINa, YCMEPEHO Ha KpeHparmbe
MEIUIMHCKOT ypehaja ca cTaHOBUIITA MICHTH()HUKOBaHE MEIUIMHCKE MOTPeOe, Y3 YKIbYUHBambe NPYrUX acrekara
(xao 1TO Cy (PYHKIIMOHAIHH, €PrOHOMCKH, IIPOU3BO/IHH, EKOHOMCKH, €CTETCKH M €KOJIOIIKH). TecTupame 1 oleHa,
KaKO M3BOJIJBMBOCTH, TaKO M YCKJIal)eHOCTH pellewa, yKbydyjyhn W KOHAuHHM Ju3ajH, IpeMa JIMCTH 3aXTeBa, y3
NpUMeHy (M3MYKHX WM BUPTYEIHUX MPOTOTHIIOBA M HAjIIOTO/IHK]€ METO/Ie Baluaanuje. PasroBopu u quckycuje ca
CTYJICHTHMa TOKOM PaJia Ha yHanpel)ermy KOHIENTYaIHOT In3ajHa MeJUIIMHCKOT ypehaja.
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Metoae uzsohema HacTaBe
HacraBa oOyxBara mnpenaBamba M BeXOe, y3 CaMOCTaJHO HCTpaKUBame cTyaeHara. [lyreM KoJOKBHjymMa W
CEMHUHAPCKOT pajia, PeIOBHO ce MPOBepaBa 3HambE CTyAeHaTa. Y CMeHa 010paHa CEMUHAPCKUX PaioBa je 00aBe3Ha.
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OCHOBHM IIMJb TIpEMETa je CTHLAlkE 3Hama U3 00JacTH IU3ajHa M pa3Boja MEAMUMHCKUX ypehaja, ompeme u
MHCTpyMEHaTa, ca CTaHOBHWINTA CYIUITHMHCKMX 3aXxTeBa M OAroBapajyhumx mpommca u craHiapnaa. PasymeBame
NPUHIMNA [¥33ajHa M IPUMEHA Ipolieca MHOBHpAama, Ka0 OKBHpa 3a MIOCHTU(DHKALW]Y BaKHUX 3IPaBCTBEHHX
nmotpeda u mpolieHy MOTYRHOCTH TM3ajHUpama METUITMHCKUX ypehaja 3a edukacHo penemne npodiiema.

HMexon npeamera

CTyneHT KOjHU TIOJIOKH OBaj TpEeAMET CTHYEe CIOCOOHOCT KpeaTHBHOT yckiahuBama UYWMHIIAIA O HAEje IO
MHOBATUBHOT pelIeka Y OKBHPY pa3Boja MeAUIMHCKHUX ypehaja. CTHue criocoOHOCT MpeTpakuBama, MPUKYIbabha
M MHTCIrpUcCamba 3Hakba, Ka0 U BEHITUHC XOJUCTUYKOT, KPUTUIKOT U CUCTEMATCKOI IIPUCTYTIIa np06ﬂeMy [[I/I3ajHa u
u3page memunuHckor ypehaja. Crynent he Outu o0ydyeH Aa MPUMEHOM MeEToJa M IOCTyNaka JAW3ajHUpama, y
THMCKOM pajy HJIH CaMOCTAJIHO, Paay Ha MU3ajHHpamy MEIUIMHCKUX ypehaja, y3 HHTErpUCame OAroBapajyhux
3akoHCKuX nponuca (mponucu FDA, mupextuse ISO 13485 u np.)

Cagpikaj npegmera

Teopujcka nacmasa: Jlepunncame nusajua. CaBpemMern KoHIenTy u Gpunozoduje y nuzajay. OCHOBHH MOjMOBH U
MJBEBU y U3ajHY MEIULIUHCKHUX ypehaja. CTaHmapau M 3aKOHCKA peryJaTHBa 3a MeJULMHCKE ypehaje n muxosa
NpUMEHa y JHU3ajHy MEIUIIMHCKUX ypehaja. Yiora u 3Haua] METOAOJIOTHje M MpoIleca Iu3ajHa y pa3Bojy
memuuuHckux ypehaja. EnemenTn mponeca nu3ajHa, ca crnenMUUHMM aruiMKanujama 3a OHOMEIUIIMHCKO
MHKCHEPCTBO: HACHTH(UKaNMja MpolieMa, KOHIENTyalu3alyjy NpOW3BOJa, aHAIW3a U3ajHa, ONTHMU3ALHja,
OMOKOMITaTHOMITHOCT, YTHIA] Ha 37]paBJbe¢ M YIOOHOCT MAllMjeHTa, PEryJaTOpHH 3aXTEBH M MEIUIMHCKA €THKA.
OOIUKOBaWkE MPOM3BOJA NPUIATONECHO MPOU3BOAKU, MOHTAXH W ymoTpeOu. DYHKIHMOHAIHA, TEXHOJOIIKA U
SproHOMCKa KOMIIOHEHTa. ECTeTCKM eJeMEeHTH W NpHHLMNH oONuKoBama. [IpUpomHu 0OMMIM W OWONOLIKH
npuHIUNHA (OMOMHUMETHKA) W BHUXOB YTHIA] HA pa3BOj MEIUIMHCKHX ypehaja. [IpiMeHa KpeaTHBHHX MeTOHa Y
pa3Bojy MeamumHCKuX ypehaja. ['eHepucame HOBHX BapHjaHTH KOHICHIMjCKHX peliema. MeTone W ajaTH 3a
AHAJIN3Y KapaKTePHCTHKA BapHjaHTHHUX PEIICHA.

Ilpaxmuuna nacmaea: TlpuMepn mpuUMeHe Pa3IMYUTHX BPCTA MPOICA M CTAHAAp/AA Y IH3ajHY MEIUIMHCKUAX
ypehaja. CamocTaiHO HCTpaKMBam€ CTyAEHATa, y3 NPUMEHY KPHTHUUYKOT NPHUCTYIA, YCMEPEHO Ha Kpeupame
MEIUIMHCKOT ypehaja ca cTaHOBHUIITA MICHTH()HUKOBaHE MEIUIIMHCKE MOTPeOe, Y3 YKIbYUHBambe NPYrUX acrekara
(xao 1wTO Cy (PYHKIIMOHAIHHU, €PrOHOMCKH, IIPOU3BOJIHH, EKOHOMCKH, €CTETCKU U eKoJIoLIKH). TecTupame 1 oleHa,
KaKO HM3BOJIJBMBOCTH, TaKO M YCKJIaljeHOCTH peliema, yKbydyjyhn W KOHauHHM Ju3ajH, IpeMa JIMCTH 3aXTeBa, y3
npUMeHy (U3MYKHX WM BUPTYEIHUX POTOTHIIOBA M HAjIIOTO/IHK]€ METO/Ie Baykaanyje. Pa3roBopu u quckycuje ca
CTYJICHTHMa TOKOM PaJia Ha yHanpel)ery KOHIENTYaTHOT In3ajHa MeJUIIMHCKOT ypehaja.

Literature

1. 1SO TC 210/ ISO 13485:2016, Medical devices -- Quality management systems -- Requirements for
regulatory purposes, International Organization for Standardization, 2016.

2. Durfee W, laizzo P., Medical Device Innovation Handbook, Medical Devices Centre, University of
Minnesota, Minneapolis, USA, 2015.
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Bpoj yacoBa akTMBHe HacTaBe | Teopujcka HacTaBa: 45 | IpakTnyHa HacTtaBa: 30

Metoae uzsohema HacTaBe
HacraBa oOyxBara mnpenaBamba M BeXOe, y3 caMOCTaJHO MCTpaKHBame crTyaeHara. [lyreM KojokBHjymMa W
CEMHUHAPCKOT pajia, PeIOBHO ce MPOBepaBa 3HamkE CTyAeHaTa. YCMeHa 010paHa CEMUHAPCKUX PaioBa je 00aBe3Ha.

Ouena 3Hama (MakcuMaJHu 6poj moena 100)

IIpeaucnutHe 06aBe3e 1oeHa 3aBpIIHU HCIIUT NoeHA
AKTHBHOCT Y TOKY ITpeJiaBamka 5 NMMCMEHHU U YCMEHH UCIIUT 30
KOJIOKBH]YM-H 30

CEeMHHAP-U 35




Study programme: Bioengineering

Course name: Design of Biomedical Devices

Lecturer: Ivanovi¢ T. Lozica

Course status: Elective

No. Of ECTS: 6

Precondition: None

Course objectives

The main goal of the course is acquiring knowledge in the field of design and development of medical devices,
equipment and instruments. Understanding the principles of design and applying the innovation process as a
framework for identifying important health needs and assessing the possibilities of designing medical devices for
effective problem solving.

Course outcomes

A student who passes this course acquires the ability to creatively harmonize the factors from idea to innovative
solution within the development of medical devices. They acquire the ability to search, collect and integrate
knowledge, as well as the skills of a holistic, critical and systematic approach to the problem of design and
development of a medical device. The students will be trained, in team work or independently, to design medical
devices, with integration of appropriate legal regulations (FDA regulations, 1ISO 13485 Directive etc.).

Course content

Theoretical classes: Design definition. Contemporary concepts and philosophies in the field of designing. Basic
concepts and goals in medical device design. Standards and legal regulations for medical devices and their application
in designing of medical devices. The role and significance of the design methodology and process in the development
of medical devices. Elements of the design process, with specific applications for biomedical engineering: problem
identification, product conceptualization, design analysis, optimization, biocompatibility, health impact and patient
comfort, regulatory requirements and medical ethics. Product design tailored to production, assembly and use.
Functional, technological and ergonomic component. Aesthetic elements and principles of design. Natural forms and
biological principles (biomimetics) and their influence on the development of medical devices. Application of
creative methods in the development of medical devices. Generating new variants of conceptual solutions. Methods
and tools for analysing the characteristics of variant solutions.

Practical classes: Examples of the application of different types of regulations and standards in the field of medical
device design. Independent student research, with the application of a critical approach, aimed at creating a medical
device from the point of view of identified medical need, with the inclusion of other aspects (such as functional,
ergonomic, production, economic, aesthetic and ecological). Testing and evaluating both the feasibility and the
consistency of the solution, including the final design, according to the list of requirements, with the application of
physical or virtual prototypes and the most appropriate validation methods. Consultations and discussions with
students while working on improving the conceptual design of a medical device.

Literature

1. 1SO TC 210/ 1SO 13485:2016, Medical devices -- Quality management systems -- Requirements for
regulatory purposes, International Organization for Standardization, 2016.

2. Durfee W, laizzo P., Medical Device Innovation Handbook, Medical Devices Centre, University of
Minnesota, Minneapolis, USA, 2015.

3. Fries R. C., Handbook of Medical Device Design, CRC Press, 2001.

4. TIvanovi¢ L., Kuzmanovi¢ S., Vere$ M., Rackov M., Markovi¢ B., Industrial Design (in Serbian), Faculty
of Engineering of the University of Kragujevac, Kragujevac, 2015.

Number of active teaching classes | Theoretical classes: 45 | Practical classes: 30

Teaching methods

Teaching includes lectures and exercises, with independent student research. Throughout the semester, through
colloquiums and seminar work, students' knowledge is regularly evaluated. Oral defense of seminar papers is
mandatory.

Knowledge assessment (maximum no. of points 100)

Pre-exam obligations points Final exam points
In class activity 5 written exam and oral exam 30
Colloguium(s) 30

Seminar(s) 35




Study programme: Bioengineering

Course name: Design of Biomedical Devices

Lecturer: Ivanovi¢ T. Lozica, Filipovi¢ D. Nenad

Course status: Elective

No. Of ECTS: 6

Precondition: None

Course objectives

The main goal of the course is acquiring knowledge in the field of design and development of medical devices,
equipment and instruments. Understanding the principles of design and applying the innovation process as a
framework for identifying important health needs and assessing the possibilities of designing medical devices for
effective problem solving.

Course outcomes

A student who passes this course acquires the ability to creatively harmonize the factors from idea to innovative
solution within the development of medical devices. They acquire the ability to search, collect and integrate
knowledge, as well as the skills of a holistic, critical and systematic approach to the problem of design and
development of a medical device. The students will be trained, in team work or independently, to design medical
devices, with integration of appropriate legal regulations (FDA regulations, 1ISO 13485 Directive etc.).

Course content

Theoretical classes: Design definition. Contemporary concepts and philosophies in the field of designing. Basic
concepts and goals in medical device design. Standards and legal regulations for medical devices and their application
in designing of medical devices. The role and significance of the design methodology and process in the development
of medical devices. Elements of the design process, with specific applications for biomedical engineering: problem
identification, product conceptualization, design analysis, optimization, biocompatibility, health impact and patient
comfort, regulatory requirements and medical ethics. Product design tailored to production, assembly and use.
Functional, technological and ergonomic component. Aesthetic elements and principles of design. Natural forms and
biological principles (biomimetics) and their influence on the development of medical devices. Application of
creative methods in the development of medical devices. Generating new variants of conceptual solutions. Methods
and tools for analysing the characteristics of variant solutions.

Practical classes: Examples of the application of different types of regulations and standards in the field of medical
device design. Independent student research, with the application of a critical approach, aimed at creating a medical
device from the point of view of identified medical need, with the inclusion of other aspects (such as functional,
ergonomic, production, economic, aesthetic and ecological). Testing and evaluating both the feasibility and the
consistency of the solution, including the final design, according to the list of requirements, with the application of
physical or virtual prototypes and the most appropriate validation methods. Consultations and discussions with
students while working on improving the conceptual design of a medical device.

Literature

1. 1SO TC 210/ 1SO 13485:2016, Medical devices -- Quality management systems -- Requirements for
regulatory purposes, International Organization for Standardization, 2016.

2. Durfee W, laizzo P., Medical Device Innovation Handbook, Medical Devices Centre, University of
Minnesota, Minneapolis, USA, 2015.

3. Fries R. C., Handbook of Medical Device Design, CRC Press, 2001.

4. TIvanovi¢ L., Kuzmanovi¢ S., Vere$ M., Rackov M., Markovi¢ B., Industrial Design (in Serbian), Faculty
of Engineering of the University of Kragujevac, Kragujevac, 2015.

Number of active teaching classes | Theoretical classes: 45 | Practical classes: 30

Teaching methods

Teaching includes lectures and exercises, with independent student research. Throughout the semester, through
colloquiums and seminar work, students' knowledge is regularly evaluated. Oral defense of seminar papers is
mandatory.

Knowledge assessment (maximum no. of points 100)

Pre-exam obligations points Final exam points
In class activity 5 written exam and oral exam 30
Colloguium(s) 30

Seminar(s) 35




Name and surname Nenad Filipovic

Academic title Full professor

Name of the institution where the teacher works full-time or | Faculty of Engineering in Kragujevac, University of

part-time and starting date Kragujevac

Specific scientific or artistic field Applied Mechanics and Applied Informatics and
Computing Engineering

Academic career

Year Institution Area

Academic title in 2010 Faculty of Mechanical Engineering in | Applied Mechanics and Applied Informatics and
(election) Kragujevac, University of Kragujevac | Computing Engineering
Academic title in 2005 Faculty of Mechanical Engineering in | Biomechanics and Informatics
(election) Kragujevac, University of Kragujevac
Academic title in 2001 Faculty of Mechanical Engineering in | Biomechanics and Informatics
(election) Kragujevac, University of Kragujevac
Ph.D in 1999 Faculty of Mechanical Engineering in | Biomechanics and Informatics

Kragujevac, University of Kragujevac
Diploma in 1994 Faculty of Mechanical Engineering in | Modeling

Kragujevac, University of Kragujevac

List subject who is a teacher holding in current school year

R.B. Name subject Species study

1 Algorithms and data structures OAS (Mechanical engineering, Computer Engineering and
Software Engineering)

2. Computational tools OAS (Computer Engineering and Software Engineering)

3. Software engineering OAS (Mechanical engineering, Computer technique and
software engineering)

4. Software engineering 2 OAS (Computer Engineering and Software Engineering)

5. Software engineering 2 MAS (Mechanical engineering)

6. The basics of bioengineering OAS (Mechanical engineering)

7. Modeling and simulations OAS (Mechanical engineering)

8. Computer graphics OAS (Computer Engineering and Software Engineering)

9. Computer graphics MAS (Mechanical engineering)

10. Bioengineering and bioinformatics MAS (Mechanical engineering, Bioengineering)

11 Bioengineering and hioinformatics OAS (Computer Engineering and Software Engineering)

12 Computational fluid dynamics MAS (Mechanical engineering, bioengineering)

13 Biologically inspired computing MAS (Mechanical engineering, Electrical Engineering and
Computing)

14 Decision support systems MAS (Mechanical engineering, Electrical Engineering and
Computing)

15 Virtual reality systems El/lcﬁnspﬂ\t/ilsg?amcal engineering, Electrical Engineering and

16 Dataflow computers and their application MAS (Electrical Engineering and Computing)

Representative references (minimum 5 not more than 10)

1. | Cihoric N, Filipovic N, Jeremic B, A call for careful interpretation of outcome of nonsurgical approach in clinical stage I1la non-small cell lung
cancer in the National Cancer Database, The Annals of Thoracic Surgery, Vol.99, No.3, pp. 1111-1112, 2015.

2. Hetterich H, Jaber A, Gehring M, Curta A, Bamberg F, Filipovic ND, Rieber J, Coronary Computed Tomography Angiography Based Assessment
of Endothelial Shear Stress and Its Association with Atherosclerotic Plaque Distribution In-Vivo, Plos One, Vol.10, No.1, ISSN 1932-6203, 2015.

3. Jeremic B, Filipovic N, Milicic B, Milisavljevic S, Radiation therapy (RT) and chemotherapy (CHT) in stage Il non-small cell lung cancer
(NSCLC): Clinical entity neglected by radiation oncologists?, Lung Cancer, Vol.90, No.3, pp. 622623, 2015.

4. Vukicevic AM, Zelic K, Jovicic GR, Djuric MP, Filipovic ND, Influence of dental restorations and mastication loadings on dentine fatigue
behaviour: Image-based modelling approach, Journal of Dentistry, VVol.43, No.5, pp. 556-567, 2015.

5. | Zelic K, Vukicevic AM, Jovicic GR, Aleksandrovic SM, Filipovic ND, Djuric MP, Mechanical weakening of devitalized teeth: three-dimensional
Finite Element Analysis and prediction of tooth fracture, International Endodontic Journal, VVol.48, No.9, 850-863, ISSN 1365-2591, 2015.

6. Bronnimann D, Djukic T, Triet R, Dellenbach C, Saveljic I, Rieger M, Rohr S, Filipovic N, Djonov V, Pharmacological Modulation of
Hemodynamics in Adult Zebrafish In Vivo, PLoS ONE, 11(3), 2016.

7. | Cihoric N, Tsikkinis A, Filipovic N, Jeremic B, Treatment options for isolated locoregional recurrences of nonsmall cell lung cancer after surgery:
yes, radiation therapy too!, European Respiratory Journal, Vol.48, No.1, pp. 276-278, 2016.

8. Djukic TR, Karthik S, Saveljic I, Djonov V and Filipovic N, Modeling the Behavior of Red Blood Cells within the Caudal Vein Plexus of Zebrafish,
Frontiers in Physiology, VVol.7, No.455, 2016.

. Filipovic N, Ghimire K, Saveljic I, Milosevic Z, Ruegg C, Computational modeling of shear forces and experimental validation of endothelial cell
responses in an orbital well shaker system, Computer Methods in Biomechanics and Biomedical Engineering, Vol.19, No.6, pp. 581-590, 2016.

10.| DM Cvetkovi¢, MN Zivanovi¢, MG Milutinovi¢, TR Djuki¢, MD Radovi¢, AM Cvetkovié¢, ND Filipovi¢, ND Zdravkovié, Real-time monitoring of

cytotoxic effects of electroporation on breast and colon cancer cell lines, Bioelectrochemistry, VVol.113, pp. 85-94, ISSN 1567-5394, Doi
10.1016/j.bioelechem.2016.10.005, 2017.

Summary of the scientific/artistic and professional activities of teacher

Number of citations 348

Number of SCI (SSCI) journal papers 92
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International 14
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trainings

University in Vienna, October 2001
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Name and surname Nenad Filipovic

Academic title Full professor

Name of the institution where the teacher works full-time or | Faculty of Engineering in Kragujevac, University of

part-time and starting date Kragujevac

Specific scientific or artistic field Applied Mechanics and Applied Informatics and
Computing Engineering

Academic career

Year Institution Area

Academic title in 2010 Faculty of Mechanical Engineering in | Applied Mechanics and Applied Informatics and
(election) Kragujevac, University of Kragujevac | Computing Engineering
Academic title in 2005 Faculty of Mechanical Engineering in | Biomechanics and Informatics
(election) Kragujevac, University of Kragujevac
Academic title in 2001 Faculty of Mechanical Engineering in | Biomechanics and Informatics
(election) Kragujevac, University of Kragujevac
Ph.D in 1999 Faculty of Mechanical Engineering in | Biomechanics and Informatics

Kragujevac, University of Kragujevac
Diploma in 1994 Faculty of Mechanical Engineering in | Modeling

Kragujevac, University of Kragujevac

List subject who is a teacher holding in current school year

R.B. Name subject Species study

1 Algorithms and data structures OAS (Mechanical engineering, Computer Engineering and
Software Engineering)

2. Computational tools OAS (Computer Engineering and Software Engineering)

3. Software engineering OAS (Mechanical engineering, Computer technique and
software engineering)

4. Software engineering 2 OAS (Computer Engineering and Software Engineering)

5. Software engineering 2 MAS (Mechanical engineering)

6. The basics of bioengineering OAS (Mechanical engineering)

7. Modeling and simulations OAS (Mechanical engineering)

8. Computer graphics OAS (Computer Engineering and Software Engineering)

9. Computer graphics MAS (Mechanical engineering)

10. Bioengineering and bioinformatics MAS (Mechanical engineering, Bioengineering)

11 Bioengineering and hioinformatics OAS (Computer Engineering and Software Engineering)

12 Computational fluid dynamics MAS (Mechanical engineering, bioengineering)

13 Biologically inspired computing MAS (Mechanical engineering, Electrical Engineering and
Computing)

14 Decision support systems MAS (Mechanical engineering, Electrical Engineering and
Computing)

15 Virtual reality systems E/Icﬁr’?‘pg\t/ilsg;lamcal engineering, Electrical Engineering and

16 Dataflow computers and their application MAS (Electrical Engineering and Computing)

17 Design of Biomedical Devices MAS (Bioengineering)

18 Biomedical Image Processing MAS (Bioengineering)

Representative references (minimum 5 not more than 10)

1. | Cihoric N, Filipovic N, Jeremic B, A call for careful interpretation of outcome of nonsurgical approach in clinical stage I1la non-small cell lung
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Frontiers in Physiology, VVol.7, No.455, 2016.
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Number of SCI (SSCI) journal papers 92
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Hme u npesume Henan JI. ®uaunosuh
3Bame Penosru npodecop
Ha3uB HHCTHTYHH]E Y KOjOj HACTABHUK P ca MYHUM WJIN HEMyYHUM DakynTeT HHKCHEPCKUX Hayka YHuBep3utera y Kparyjesiy,
PaaHHM BpPeMEHOM H 0]1 KaJia 01 01.04.1994. ronune
[lpumemena wmexanuka u I[lpuMemena HHpOpMaTHKA |
Yika Hay4Ha OTHOCHO YMETHHYKA 00J1acT
padyHapCKO HHKEEHEPCTBO
AxkajemMcka . Hayuna nnu Vika Hay4yHa, yMETHUYKA WIN
. Tl'oguna Wnerurynuja
Kapujepa yMETHHYKa 001acT cTpy4Ha obsact
Mamuncku pakynrer y ITpuMemeHa MeXaHUKa 1
. MarmuHcko
W360p y 3Bame 2010. KparyjeBuy YuuBep3urera y [puMemeHa HHpOpMATUKA K
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Kparyjesiy padyHapCKO HHKEEHEPCTBO
Mamuncku dakynrer y TexHuuke Hayke —
Jloxropat 1999. KparyjeBuy YuuBep3urera y MarnuHceko [puMemeHa MeXaHuKa
Kparyjesiy UHXEHEPCTBO
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. MarmuHcko
Juruioma 1994. KparyjeBuy YuuBep3urera y Enepreruka 1 npolecHa TeXHUKa
- HUHXEHEPCTBO
KparyjeBiy
Cnucak npeaMera Koje HACTABHUK Ap:KH y Tekyhoj mkosckoj roaunu
O3sHaka Bun . Bpcra
P.b. npenvera Ha3us npenmera HaCTaBe Ha3zuB cTyaujckor mporpama crymja
MatmHCKO HHKEHEPCTBO
BM6372 AJNTOPUTMH U CTPYKTYpE
1. BPTCI2500 Hoxataka IlpenaBama | PauyHapcka TeXHHKa U COPTBEPCKO OAC
HHXXEHEPCTBO
2. | BPTCHU1300 PauyHapcku anatu IIpenaBama Pauynapcia reximia u coprsepero OAC
HHXXEHEPCTBO
MatmHCKO HHKEHEPCTBO
3 bM6271 Co(hTBEepCKH HHKESHEPUHT IIpenaBama | PauyHapcka TeXHHUKA U COPTBEPCKO OAC
" | BPTCH16100
HHXXEHEPCTBO
4. | BPTCU7100 CO(TBEPCKU MHKEHmEPUHT 2 Mpeasama | L 21YHAPCKa TeXHMKA 1 COpTBEpCKO OAC
HUHXEHEPCTBO
5. | MM1572 Co(TBepCKH HHKEHEPUHT 2 IlpenaBama | MalMHCKO HHKEHEPCTBO MAC
6. | BM5451 OCHOBM OMOMHKEHEPUHTA IIpenaBama | MaliMHCKO HHXEHEPCTBO OAC
7. | BM6371 Mozenupame U CUMyJalje IlpenaBama | MalMHCKO HHKEHEPCTBO OAC
8. | BPTCH8302 Pauynapcka rpaduka Mpeasama | L 21YHAPCKa TeXHMKa 1 copTBEpCKO OAC
HUHXEHEPCTBO
9. | MM3251 Kowmmjyrepcka rpaguka IlpenaBama | MalMHCKO HHKEHEPCTBO MAC
MM2371 Buounxewepusr u MatmHCKO HHKEHEPCTBO
10. MbH2100 OnonH(popMaTHKa Ipenasaia BuOuHKEHEpHHT MAC
11| BPTCHS301 Buonmxemepunr u Tpeanama PauyHapcka TeXHHUKa M COQTBEPCKO OAC
OronH(popMaTUKa HHKEHEPCTBO
MM3151 ManmHCKO HHKEHBEPCTBO
12. MEH1202 Pauyncka nuHamuka Guynaa IpenaBama BHOUHKEIHepHHT MAC
13, MM3259 buonomky HHCIMPHCAHO Tpenasama ManmHCKO HHKEHEPCTBO MAC
MEPI1201 padyHapCcTBO EnekTpoTeXHUKa U pauyyHapCTBO
MM3453 Cucremu 3a MOJPIIKY ManmHCKO HHKEHEPCTBO
14. MEP1206 OJITyYHMBaARY Tpenasarva EneKTpoTeXHUKA U pauyHapCTBO MAC
15 MM3455 Cucremu BUPTYaJHE PEaTHOCTH [penaBama Maruncio miiersepcTso MAC
‘| MEP1205 pTy p e EneKTpoTeXHUKa U payyHapCTBO
16.| MEP1107 E;;i?{v; PatyHApH H FBHXOBA IIpenaBama | EnekTpoTexHHKa U padyHapCTBO MAC
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