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Hay4ynom Behy MHcTHTYTA 32 pusuky y Beorpany

IIpeamer: MoJi6a 3a mokperame NOCTYNKA 32 H300p y 3Barbe BUUIA HAYYHH CAPATHHK

Monum Hayyno Behe MucTuTyTa 3a dusuky y Beorpany ma y ckinamy ca IIpaBUITHHKOM 0
CTHLaBby UCTPAXKUBAYKHMX M HAYYHUX 3Bamba MHHMCTAapCTBa HayKe, TEXHOJOIIKOT pa3Boja u
nHoBaurja PenyOnnke CpOMje MOKpeHe MOCTYIaK 3a MOj 300D y 3BaEbe BUIIM HAy4HH

capaJHUK.
V3 mpusory nocraBjbam:

1. Munuseme pykoBoauona iabopaTopHje ca mpeioroM 4iaHoBa KOMHUCHje
. buorpadcke nonatke
. Ilpernen HayyHe akKTUBHOCTH
. [Ipukas enemenara 3a KBAHTUTATHBHY OLIEHY HAYYHOI JOIPHHOCA

. HpHKaS CJICMCHATA 32 KBJIMTATUBHY OL[CHY HAYYHOI JIOIIPUHOCA

2
3
4
5
6. Cnmcak 00jaB/beHUX PajoBa U BUXOBE KOIHjE
7. IlonaTke 0 IUTHPAHOCTH

8. MOTOKOMH]y pellerha O IPETXOJHOM U300PY Y 3Bambe
4

. lonaTtke

¥V Beorpany, 02.07.2025. C mowroBamem,

np Huxona bomrkosuh
Hay4HHU CapagHuK
Hncturyr 3a ¢pusuky y beorpany
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Hayuynom Behy MucTuTyTa 32 pu3uky y Beorpany

IIpeamer: Munubere pykosoauona gagoparopuje o n3éopy ap Huxose Bomkosnha y
3Baibe BUIIM HAYYHH CAPaTHUK

JAp Huxoma bomikosuh, je unan JlaGoparopuje 3a HamoQoTOHMKY y okBHpYy lleHTpa 3a
doronnky Mucruryra 3a pusuky y Beorpamy. ¥ cBoM mcTpakuBaukoM paxy ap Bomxopuh
ce 0aBM NPUMEHOM HyMEPUYKHX MeTofa y Ouomenuuuuu. Fberos TpemyrHH (okyc
HCTPAXUBaba J& YCMEPEH Ka MOJENOBamY Ipoleca abialuje TyMopa KOpumhemeM METoIe
KOHauHHX enemeHara. Wmajyhm y Buny ma np Hukxoma Bomkosuh ucmymasa cBe ycroBe
npensulere [IpaBHIHUKOM O CTHIABy HCTP@XUBAYKHX M HAYYHMX 3Bama MUHHMCTapCTBa
Hayke, TeXHOJIOLIKOT pa3Boja u uHoBauuja Pemybiuke CpOuje, carnacan cam ca MOKPETameM
IIOCTYTIKA 32 EroB U300p y 3Ba€ BUIIN HAYYHH CapagHuK.

3a wianose Komucuje 3a u36op ap Hukone Bomkosnha y 3pame BumM HayqHH capaJHuK
IIPEIUIOKEHH CY:

1. mp Mapuja Pagmunosuh-Pahenosuh, Hayqnu caBeTHHK, IHCTHTYT 33 QU3HKY Y beorpany
2. np Bpanucnas Pahenosuh, Haydnu caBeTHUK y neH3uju, UHCTHTYT 3a ¢busuky y beorpany

3. mpog. np Hebojma C. Jlonuos, penoBru npodecop, Enexrponcku pakynrer y Humy

V¥ Beorpany, 02.07.2025.

1p bpanko Komapuh
Hay4HH CaBETHHUK
PykoBoaunar nabopaTtopuje 3a HaHODOTOHHUKY

HuctutyT 32 dusuxy y Beorpary



Martepujaa y3 3axteB 3a u30op ap Huxose bomkosuha y 3Bame BHUIIM
HAYYHH CAPAJHUK

1. TIOJTAIIM O KAH/IUJIATY

Nwme u pe3nme: Hukomna bomkosuh

l'opuna pohema: 1986.

Pannu cratyc: 3anociexn

HasuB uncTuTyImje y kKo0joj je 3anocien: Mucturyt 3a pusuky y beorpany
[Iperxonna 3anocnema: Umren komynukanuje, beorpan, CpoOuja

Oo0pa3oBame

OcnoBne akagemcke cryauje: 2005-2010., Enextporexnnuku dakynter, Y HUBep3uTeT y beorpany
On6pamen mactep: 2011., Exexrporexunuku gaxyirer, YHuBep3uTeT y beorpany

Onbpamena qokropcka quceprammja: 2020., Enexrponcku dakynrer, YHauBep3ureT y Humry

[Tocrojehe Hay4HO 3Bame: HAYYHH CapaJHUK
HayuHno 3Bame Koje ce TpaxKu: BUIIM HAyYHH CapagHUK

JaTtymu u3dopa y cTedeHa Hay4YHa 3Bama (YKbYUyjyhu u nocrojehe)
HayyHM capaanuk: 22.01.2021.

Ob6nact HayKe y K0joj Ce TpayKH 3Bame: IPUPOTHO-MAaTEMAaTHIKE HAyKe

I'pana Hayke y K0joj ce Tpaxku 3Bame: QU3nKa

Hayuna nuciuiuinHa y K0joj ce Tpaku 3Bame: OIIiTa i MHTEPIUCIUIIIHHAPHA (hHU3HKa
Ha3uB MaTuuHoOr Hay4HOT 07100pa KojeM ce 3axteB ynyhyje: MHO 3a pusuxy

CtpyuHa 6uorpaduja

Huxona Bomkosuh je mumuiomupao 2010. roguHe Ha cMepy 3a MUKpoTalacHy TEXHUKY OJCEKa 3a
Tenexomynukarje, EnexTpoTrexanukor dakynrera YHuBep3utera y beorpamy. Mcre roamne, Ha
HUCTOM (paKynTeTy, yIHUCao je TUILIOMCKe-MacTep CTyAHje Ha MOAYIY 3a MHKpoTalmacHy TEeXHHUKY,
koje je 3aBpmmo 2011. rogmae. Y HoBemOpy 2014. romwHe ymmcao je MOKTOPCKE CTyIdje Ha
Enexrponckom dakynrery YHuBep3uteta y Humry, Ha cmepy 3a TenexomyHukarmje. JIOKTOpcKy
aucepTanyjy moj HazuBoM “‘CepHjCKH HallajaHW IDIaHAPHW AHTCHCKH HH30BH Ca TOOOJHIITAHWM
KapakTepuctukama” ogopanuo je 2020. rogune. Y HMuctutyty 3a dusuky y beorpaay je 3amociex
ox 01.08.2012. rommue. YdecTBOBao je Ha TMpojeKTUMa MUHHCTApCTBa NIPOCBETE, HAyKe U
TexHojomKor passoja, WHUN-45016 ,I'eHepucame u KapakTepuzaluja HaHO(OTOHCKUX
(YHKIIMOHAHUX CTPYKTypa y OnoMenuruau u uapopmarunu™, TP-32052 , McrpaxkuBame U pa3Boj
pemiema 3a nodoJbame mepPpopManc OSKUIHUX KOMYHUKAIIMOHUX CHCTEMa y MHUKpPOTaJIacHOM H
MUJIMMETapCKOM oricery gpekpennuja“, SimSurgery (Multiphysics Software Package for Simulation
of Electrosurgical Procedures), y okBupy moszmBa Hneje ®omma 3a Hayky PemyOmmke Cpobuje,
0asupaHOr Ha Pa3Bojy co)TBEpa 3a KOMILUICTHY CHMYJALHN]y €IECKTPOXMPYPIIKUX IMPOLECAypa Kao
MITO Cy, Ha MpUMEp, MPOleAype MHUKpoTalacHe W paguo-ppexdeHTHe abnanuje Tymopa. Tokom
cryaujckor OopaBka Karlsruhe Institute of Technology, Karlsruhe, Hemauka y Toky oxTobap-
HoBeMOap 2018. ronuHe y okBuUpy OmiaTepayiHor mpojekra ,,5G-Multiscan pa3Buo je ruiaHapHH
aHTEeHCKH HU3 Ha W-orcery 3a nmotpede MumuMeTrapckor pagapa. JJooutnuk je nHarpage ETPAH-a 3a
Haj00JBU paji MJIAIOT UCTPaKMBadya Ha CeKIMju AHTEHE U mpocTupame 2014, ronuHe u 3a HajOOJBH
pan Ha uctoj cexumju 2015. u 2017. rogune. PeneH3eHT je MHOTHX yYacomuca W3 o0NacTH aHTEHa,
MPOCTUpaka Tajlaca, MUKpPOTaIacHe U paaudpeKkBeHTHE a0namnyje.



2. HPEI'JIEJ HAYYHE AKTUBHOCTH

Y mepuomy on mperxomHor uszbopa y 3Bame, 22.01.2021. roamne, KaHAWmAT je ce OaBUO
MOJICTIOBalk-EM TIpolleca MUKpoTanacHe abnaruje. [IpBo je moTpeOHO MOJEIoBaTH caMy T€OMETPH)Y
mpo0JieMa, Koja YKJbydyje pealluCTHUaH MOJIET TyMOpa, MOJISN TKHBA M MOJICNI caMe aHTEHE KOjOM ce
BpIIIM MHUKpoTajiacHa abiarija. [{enokymmaH MmocTymmak MOJENOBamka j€ BPIIEH HCKJBYIHBO MTOMoOhy
codTBepa oTBOpeHOT Koja. HampaBibeH je peanmuicTHUaH MOJIEN BUINECIOTHE KOAKCHjallHe aHTEHE,
KOjU C€ CacTOjH OJ] BHIIC METAIHUX W JUCICKTPUYHHUX JICJIOBa Ca PAa3IMYUTHM MAaTCpPHjaTHUM
rmapamMeTpuMa. AHTEHA EMHUTY]e eIEKTpOMarHeTHe Tajace KOjH 3arpeBajy OKOJIHO TKHBO. IIporeaypa
MHKpOTaJTacHe adjaryje je MUHUMAaJIHO WHBa3MBHA, KOAKCHjajdHA aHTCHA CE€ THUIWYIHO ITOCTaB/ba y
IeHTap TymMopa. TOKOM Tpoleaype NOTPeOHO je W3BPIIUTH IOTIYHO YHHINTCHE TyMopa Y3
MUHUMAIIHO oinTeheme 3apaBor TkuBa. [IpocTHpame eJIeKTpOMAarHeTHHX Tajaca Ce OIHCYje
MaxcBeloBUM TaJlaCHUM jeTHAYMHaMa. 3a pellaBame TATACHUX je[HAUYMHA y pealTHUM MOJIeliuMa Y
MpakcH je Moryhe UCKJbyunBO KOpHUIIhelheM HyMEPHYKAX METO/IA.

Kanaunar je 3a pemaBame CBHX jeJJHAYMHA KOPHCTHO METOJy KOHAYHHX elieMeHaTa. Y METOIu
KOHAYHUX €JIeMEHAaTa, TeOMETpHja IMEJIoT MpodieMa je M3e/hbeHa Ha BEIMKH Op0j MaMX MPOCTHUX
reoMeTpHja, KOHAYHUX elleMeHara, MOMyT TeTpaeaapa U XeKcaeaapa, Ha Kojuma je Moryhe pemaBame
napuujanHux TudepeHnrjaTHuX jeqHaunHa. bpoj W TWN KOHAYHMX elieMeHaTa MUPEKTHO YTHYe Ha
HYMEPUYKY TA4HOCT pellicha U JIy>KUHY Tpajama came cumynaiyje. Kanaunar je pasBHoO ONTHMATHY
METOJTy 3a KpeHpame KOHAYHHX eJIeMEHATa, IJIe CE Mo3HaTa reOMETpHja MOMyT aHTCHE MPECTaBIbha
XeKcaeIpuMa, JIOK Ce HEMo3HaTa TeOMETpHja TOITyT TyMOpa MPeJICTaBlba ca TeTpaeapumMa. XeKcaeapu
¥ TeTpacApu Cy IMOBE3aHU CJI0jeM MUpaMHaa. 3arpeBame TKHUBA IO7 JCjCTBOM EIICKTPOMAarHETHOT
3pauema ce OMUCyje OMO-TOIUIOTHOM jeTHAYMHOM, TJIe CE H3BOP €JICKTPOMArHETHOT 3paductha TPEeTHpa
Kao CIOJbHU M3BOP TOIUIOTE KOjU MEHa TPEHYTHO TEMIIEPAaTypy TKHBA. BHO-TOILIOTHA jelHAaYMHA Ce
MoOpa pelIaBaTH y BPEMEHCKOM JOMEHY, JIOK Ce MPOCTUPAhE EIEKTPOMArHETHUX Tajlaca peliaBa y
(hpEeKBEHITN]CKOM JTOMEHY.

3a pemaBame jelHAYMHA Y BPEMEHCKOM JIOMEHY TIOCTOjU JIOCTa Pa3IM4UTUX MeToaa. MrmnuTHe
METO/JIC CY HyMEPHUKH CTaOMIHE U KOpHcTe GopMyJIalnjy rae je BpeaHocT QyHKIuje y OyayhHOCTH
MPETIIOCTaBJhCHA, a 3aTHM KOPWUTOBaHA peIlaBambeM CUCTEMa HEIMHEapHUX jeJHaduHa, IITO je
HYMEPHUYKH BeOMa CIIOp M 3aXTEeBaH MOCTYyMaK. EKCIDTMIIUTHE METO/IE Cy JocTa Opike, au CTaOUITHOCT
pelliekha 3aBUCH O] BEJIMYMHE BPEMEHCKOT Kopaka. KaHaumaar je pa3Buo MeTony 3a Kopuiiheme
excumnutHe OjepoBe MeToe, Te C€ HyMepHuKa CTaOMIHOCT pelickha 00e30elyje mocMmarpameM
MPOMEHE TeMIlepaType y CHEIM(PUIHUM KOHTPOJHUM Taukama. IIporeHa omrehema ce Bpin
ApEeHHUjyCOBOM jeTHAYMHOM, TIE je MMOTpeOHO W3padyyHATH WHTErpall 1o BpeMeHy. BpemHocT
TpEeHyTHOT omTehema TKHWBa je JOCTYIIHA Y CBAaKOM BPEMEHCKOM Kopaky. Kammmmar je ymecto
padyHama WHTErpalia 3a pellaBambe APCHHjYCOBE jeJHAYMHE KOPHCTHO Ca0Hupame BpPEIHOCTH
omtehema y CcBakOM BPEMEHCKOM KOPaKy y padyyHCKOM JIOMEHY, YMME je HM30erHyTO pelliaBame
JIOTaTHE jeIHAYHMHE.



3. IPUKA3 HAJ3HAYAJHUJIJUX PE3YJITATA

1. Boskovié, N.; Radmilovi¢-Radjenovi¢, M.; Radjenovi¢, B. Finite Element Analysis of Microwave
Tumor Ablation Based on Open-Source Software Components. Mathematics 2023, 11, 2654. {doi:
10.3390/math11122654 (M21a+)}

Kanmunar je Bomehu ayrop y matom pany. OnucaH je KOMIUIETaH IMOCTYIAaK aHAJIu3e MUKPOTAIACHE
abnanuje xKopuihemeM codTBepa oTBOpeHOr koxa. O Kpeupama KOMIUIEKCHE FeOMETpHje aHTEHE,
peaHoOT TyMOpa Yrja TeoMeTpHja je Jo0ujeHa Ha OCHOBY YUMTAHHUX PE3yJiTaTa CKeHUpama MalldjeHTa,
TKWBA, JIOJIeTIC CICIM(PUIHIX TEMIIEPaTypHO 3aBUCHUX MaTEpHjaTHUX IMapamerapa, yTullaja xiahema
yciieq Toka KpBu. M3BpiieHe cy Tpu BpcTe npopadyHa. Y (ppeKBEHIINjOM JTOMEHY Ce BPIIU MPOpavIyH
SJIEKTPUYHOT 110Jba Koje JIehUHHIIE 3pauehe aHTeHE, JIOK ce Y BPEMEHCKOM JIOMEHY BPIIU MPOpavdyH
temriepatype. [locinenmu mpopadyH KOjU ce€ BPINM je caMa IMPOICHA CTereHa omTehema TKHBa Kao
¢yHKIMje BpeMeHa M TemrmepaType. KaHaumaT je mpeacTaBuO ONTUMANAH METOJA 3a KPEeHpame
KOHAYHHMX eJIeMEHATa, ajlropuTaM 3a KpEeHpame CTAaOWIHOT HYMEPHUYKOr pellemha KOopuIlhemeM
excruuitHe OjiepoBe METO/Ie HEOIXOTHE 32 CUMYJIAIN]y Y BPEMEHCKOM JIOMEHY, Ka0 U ONTHMATHY
MeTony 3a mpopauyH omrehema TkuBa kopuiihemeM ApPEHHjYCOBE jelHAUYMHE, 0€3 padyHama
WHTETPAJTHE jeTHAYHNHE.

2. Radmilovi¢-Radjenovi¢, M.; Boskovié, N.; Sabo, M.; Radjenovi¢, B. An Analysis of Microwave
Ablation Parameters for Treatment of Liver Tumors from the 3D-IRCADb-01 Database.
Biomedicines 2022, 10, 1569. {doi: 10.3390/biomedicines10071569 (M21a)}

Kanaupar je xoaytop y oBOM paiy Tze je IEMOHCTpHpaH 3Hayaj kopuuhema myHor 3D mopnena
TymMopa. 300r BemuuuMHE MpobOiieMa abiianyja ce YeCTO CHUMYJHpa ca aKCHjaIHO CHUMETPHYHUM
MOZIETIOM, T/Ie¢ TYMOp THUIHMYHO TpEICTaB/ba Kao HICATHO cdepudaH. MaTepHjalHH MapaMeTpu
TyMOpa | 3[paBOT TKHBA CY Pa3IMYUTH M BPEMEHCKO MpOMEeHJbHBHU. [lox McTUM ycrmoBuMa 3padea
TymMop he ce 3arpejaBatu 3HauyajHO OpiKe On 37paBor TKuMBa. Kako je Tymop HajOMMmku H3BOPY
3pauerma, HErOB OOIMK M BeIMUMHA he yTHIaTH Ha wW3rien came abmamuje. Y OBOM pany, TIaBHH
JONIPUHOC KaHOUAaTa MpeAcTaBba Pa3BOj METONOJIOTHjE, CUMYJaluja, HHTEPIPETAjH A00U)jeHIX
pesyirata, U ucamy paja.

3. Radmilovi¢-Radjenovié, M.; Boskovié, N.; Radjenovi¢, B. Computational Modeling of Microwave
Tumor Ablation. Bioengineering 2022, 9, 656. {doi: 10.3390/bioengineering9110656 (M21)}

Kanaupar je xoayTop y OBOM paly Ijie Cy aHAIH3MpaHE Pa3IM4UTH TMPUCTYNH KOjU CE KOpHCTE 32
MOJIETIOBak¢ MUKpOTaNacHe abnaruje. Mcrakayre cy OWTHe pasnmke u3Mel)y mojeiMHUX mpucTyna
Kao W TpETJie]l aHTeHa KOje Ce TUIUYHO KOPUCTE y TOCTYNKY MHKpoTanacHe abnamwmje. [Ipumapuu
Wb y MOJENOBamYy je MpoHahw onTUMaNHy KOMOWHANW]Y aHTCHE, yJa3He CHare, IO3WIHje U
BpeMeHa koja oMoryhapa MOTIYHO YKJIamame TyMOpa, y3 MHHUMAIHO omteheme 37paBor TKHBA.
['maBHM pompWHOC KaHAWIATa, y OBOM pajay, Ce Orjiea Kpo3 pa3Boj CHUMYJIAMOHOT MOJCNa,
BH3yaJIN3allHj 1, 00paay U HHTEPIIPETAITN] U TOOMjeHUX ToaTaKa.

4. Boskovié, N.; Nikoli¢, S.; Radjenovi¢, B.; Radmilovi¢-Radjenovi¢, M. Safety and Effectiveness of
Triple-Antenna Hepatic Microwave Ablation. Bioengineering 2024, 11, pp. 1133. {doi:

10.3390/bioengineering1 1111133 (M21)}

Kanmunar je Bomehu aytop y natom paay. 3a BEJIMKE TyMOpPE MMPETNOPyKa je KOPHUIThewke BUIIIC aHTEHA
3a Kpewpame MHKportanmacHe abmarmuje. Kox wmcroBpemeHor kopumihema TpH aHTeHe Moryhe je
Kpenpame admanuje koja je Beha Hero kopuimheme TpU aHTEHE CEKBEHIIH]alTHO, W3 pasjiora IITo je
WHTCH3UTET CJICKTPUYHOT T0Jba Yy 30HaMa TJe TOCTOjU IMPEKJIaName MoJba KOje MOTHYE OJi BHIIE
aHTEHAa 3HATHO BHILET HIUBOA HETO MMOJbE HA HCTOM MECTY KOjH TIOTHYE OJ1 jeJIHe aHTeHe. [Ipuka3aHo je
Ia ce pelaTMBHA BeNWYWHA abianyje Moxe M00po TPEeIBHISTH IMOCMAaTpameM CIEeIupUIHe
KOHCTaHTE ariCopIIHje.



5. Boskovié, N., Radjenovi¢, B., Nikoli¢, S. and Radmilovi¢-Radjenovi¢, M. Effectiveness of microwave ablation
using two simultaneous antennas for liver malignancy treatment. Open Physics, 22, 1, 2024, pp. 20240079. {doi:
10.1515/phys-2024-0079 (M22)}

Kanmunar je Bogehm aytop y matom pamy. 3a cepHEe TyMOpe NMPEYHHKA O OKO 3 IICHTHMETpa je
Mpernopy4eHa yrmorpeda jeHe aHTeHe. 3a jako H3Iy)KEHE TyMOope Mpenopyka jeé HCTOBPEMEHO
Kopuihewe 1Be aHTeHE Y JUHEeapHO] KoH(Urypaluju nyx Hajpehe AuMeH3Hje TyMopa. Y OBOM paay
Ce BPIITH HCITUTHBAE TPOIECa MUKPOTATACHE abJaliije peaTHoOT H3Iy>KEHOT TyMOpa yIoTpeOoM JiBe
aHTCHE.

4. IIOKA3ATEJbU YCIIEXA Y HAYYHOUCTPAXKUBAUYKOM PAY
4.1. YTunajuocr

[Ipema 6a3u Scopus Opoj uurara ayropa je 118, mok je O6poj uurara 6e3 ayrouutara 97. XupiioB
uHAeKC KaHauaata je 6. [IpeMa npaBMIHUKY O CTHLAKY HCTPAKUBAYKHX U HAYYHHX 3Balka KOjH
ce mpuMemyje ox 1. jyna 2025., mutupanoct oa Hajmame S50 (kapujepHum npuxasz 0e3
ayToLuTaTa) NpeMa HAyYHUM 00JIaCTHMA U CTPYKTYPH 3Bamba 3a U300p Yy HAYYHO 3Bamhe BUILIH
HAYYHHU CapaJHUK je kBaauTaTuBHu b1 ycios.

JIOKa3: IUTaTHU U3BEINTaj U3 0aze Scopus.

4.2. MelhynapoaHa Hay4YHa capaimba

4.3. PykoBoheme npojekTumMa 1 NOTHPOjeKTHMA (PAJHUM NAKETUMA)

Kanmunar je pykooauo pagaum nakerom WP3- “Validation testing and optimization of

the SimSurgery simulation package” Ha mpojekty SimSurgery (Multiphysics Software Package for
Simulation of Electrosurgical Procedures). Ilpojekar je ¢unancupan ox ctpaHe DoHga 3a HayKy
Penmryoimmke CpOwuje, vy okBupy mporpama WJIEJE u peammzoBan y mepuomy ox 01.01.2022. mo
31.12.2024. ronure. IlpeMa NpaBHIIHUKY O CTHHAKBY HCTPAKMBAYKHX U HAYYHUX 3Bamba KOjU ce
npumemyje ox 1. jyna 2025., pykoBoljeme NOTHPOjeKTHMA/PATHMM NaKeTHMa (KapHjepHHU
npuka3s) je kpaauraTusHu b3 ycios.

JI0Ka3: MPOjeKTHA TOKYMEHTAIMja U MOTBPAA.

4.4. YpehuBame HAyYHUX MYyOIUKAIHja

4.5. IlpenaBama o No3uBy (0CHM Ha KOH(epeHIHjaMa)

Kanmunar je ogpkao mpenaBame 22. HoBemMOpa 2023. roguHe Ha TeMy MOJEIOBamba MUKPOTAJIACHE
abnauuje na Department of Experimental Physics at the Faculty of Mathematics, Physics, and
Informatics, Comenius University in Bratislava.

JI0Ka3: TIO3UBHO MHCMO TomMahuHa.

IIpema npaBUJIHHKY 0 CTHLAIKY HCTPAKUBAYKHX M HAYYHHX 3Bama KOjU ce mpumemyje on 1.
jyna 2025., npenaBama mo mo3uBy (ocMM Ha KoH(epeHUHMjama) (3a oUEeHLHUBAHU TNeEpPHUON) je
kBanutaTuBHu b4 yciios.

4.6. Penenzupame npojekara 1 HAyqYHHUX pe3yaTara

Kanaupar y ToKy onemHBaHOT MepHola UMa YKYIMHO 24 peleH3Hje yacomnuca noTBpheHe o crpaHe

Web of Science. Ilpu yemy cy 13 penensuja 3a daconuc [EEE Transactions on Antennas and
Propagation (M21a), 1 peuensuja 3a IEEE Access (M21), 3 penensuje 3a gaconuc Microwave and



Optical Technology Letters (M22), 1 peniensuja 3a International Journal of Heat and Mass Transfer
(M21a), 2 penensuje 3a Minimally Invasive Therapy and Allied Technologies (M22) u 4 peueH3uje 3a
Facta Universitatis: Series Electronics and Energetics (M23). Ilpema NpaBWIHHKY O CTHHAY
HCTPAKUBAYKUX M HAYYHHUX 3Balkba KOjU ce mpumemyje oa 1. jynma 2025., 3a 3Bame BuIlEr
HAYYHOI CapaJHHMKa pelleH3Wpame HajMame TPU pe3yJTaTta M3 4wiaHa 27. Tauka 6. oBor
NPAaBWJIHUKA (32 OLlel-UBAaHU NePHOA), HAYYHUX pe3yJaTaTra u3 kareropuja M11-M12, M21-M23,
M41-M42 je kBaautaTuBHu b6 ycJioB.

noka3: u3Bemraj u3 6asze Web of Science.

4.7. O6pa3oBame HAYYHUX KaJApoBa

Kanaupar je ycrenino 3aBpIino CTYAEHTCKY IPaKCy ca CTYAEHTOM MacTep CTyauja.
JIOKa3: MOTBPAA O U3BPIIICHO] CTYACHCKO] MMPAKCH.

4.8. Harpane u npusHama

Hobutnuk je narpane ETPAH-a 3a HajOosbu pan miiafor UCTpakMBaua Ha CEKUMjH AHTEHE U
npoctupame 2014. roqune u 3a HajOosbK pax Ha uctoj cekumju 2015. u 2017. roaune.

4.9. JlonpuHoc pa3Bojy oaropapajyher HayuHor mpaBua

Crnenehm wimaHmn ce MOTy cMarpaTH Kao JOMHWHAHTHO ypaleHHM ox CTpaHe KaHauaaTa, Te
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6. KBAHTUOUKALINJA HAYYHUX PE3YJITATA KAHIAUJATA

Bpcra pesyrnrrata Bpemnocr VYkynan 6poj VYkynan 6poj 0010Ba HAKOH HOpMHparsa
pe3yrnTara pe3yrnTara
M2la+ 20 1 20
M2la 12 1 12
M21 8 2 16
M22 5 1 5
M23 3 3 9
M32 1.5 1 1.5
M33 1 5 5
M34 0.5 4 2
M64 0.5 36 18
YKYIIHO 88.5

OcTBapenu
Heonxonxo | Hopmupanu
O0poj 0ogoBa

Judepeniyjaniu ycioB 3a oleUBaHA IEPUOJ 38 U300D
y Hay4HO 3Bam-¢: Bulm HayYHu capagHuK

Yky1HO 50 88.5

O0Oase3Hu:

M 1M1 24M2 1+HM224+M23+ MO 1+M92+M93 35 62

IIpema NpaBMWIHUKY O CTHLAKY HCTPAKMBAYKUX M HAYYHUX 3Bamka KOjH ce NpuMemyje oa 1.
jyna 2025., 3a u300p y 3Bame BHMIIM HAYYHHM CAPAJHUK HEONXOJAHO je Ja KAHIAMIAT HMCIIYHH
HajMame TPH ycJI0Ba ca 30upHe jiucte A u b:

b1, B3, b4, b6, b9.
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MUHUCTAPCTBO ITPOCBETE, oo/ 207 //
HAYKE U TEXHOJIOIHIKOTI PA3BOJA

MaTHuHi HaYy4YHH 0100p 32 (PH3HKY

bpoj: 660-01-4/2020-14/36
22.01.2021. roaune
beorpan

Ha ocuoBy umana 27. craB | Tauka 1) u unaHa 76. ctaB 5. 3akoHa O Hayuu M
ucrpakusarbuma  (,.CiyxGenn raacauk Penybauke CpOuje”. Op. 49/2019) u IlpaBunnuka o
MOCTYIKY, HAUMHY BpEAHOBamha W KBAHTHTATHBHOM MCKa3MBalby HAYUHOUCTPAKUBAUKHUX pe3yliTara
uctpakupaya (,.Ciysxx6enu rnacuuk Penybauke Cpouje™, 6poj 24/16. 21/17 u 38/17) n 3axTeBa Koju
je nojaHeo

NucturyT 3a pusuxky y beorpany

Maruunu Hayunu 0160p 3a UMKy Ha ceaHum oapkanoj 22.01.2021. roaune, 10Heo je

OUIYKY
O CTUHABY HAYYHOI 3BAIbA

JAp Hukona bouikosuh

CTHYE Hay4HO 3Batbe
Hayunu capaannk

y 001aCTH NPHPOIHO-MaTeMaTHYKNX HayKa - GpU3HKa
OB PAIZIHAOIKEIDE
HNuctutyT 3a pusuky y beorpany

VTBpMO je npeior 6poj 0801-1178/1 0 16.12.2020. roaunne na ceanuuu Hayunor seha MuctutyTa
3a Gusuky y Beorpaiy u nojaHeo 3axreB MaruuHoM HaydHom oabopy 3a pusuky 6poj 0801-1201/1
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Hayunu capajiHuk.

MaruyHu HayuHH 000D 3a GU3nKy Ha ceHULM oapxkaHoj 22.01.2021. roaute pasmaTpao
je 3axTeB M YTBP/AMO Jla MMEHOBAHM MCIyH-aBa yCJIOBE M3 4jaHa 76. cTaB 5. 3aKOHa O Hayuu H
uctpaxkusamwuma (..CayxOeun riacuuk Penybauke CpOuje™, 6p. 49/2019) w llpaBuinuka o
MOCTYNKY. HAYMHY BPEJAHOBaA H KBAHTUTATHBHOM HCKa3MBalby HayYHOUCTPaXKMBAUYKHUX pe3y/irara
ucrpakupaua (..Cnyx6enu riaacuuk Penybauke Cpbuje™, 6poj 24/16. 21/17 n 38/17) 3a cTtvuame
Hay4uHor 3Batba HayyHu capaJHUK 1a je 0J1y4H0 Kao y U3peLH OBE OJUTYKE.

JloHolIEHEM OBE OJUIlyKe MMEHOBAHM CTHYE CBa NpaBa KOja My Ha OCHOBY K€ 110 3aKOHY
npunanajy.

OanyKy [MOCTaBUTH TMOJHOCHOILY 3axTeBa, HMMEHOBAHOM W apXxuBu MUHHUCTAPCTBA
IpOCBETE, HAYKE M TEXHOJIOLIKOr pa3Boja y beorpany.
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3a Qusuky y beorpany, pykoBonuo panauMm naketom WP3-“Validation testing
and optimization of the SimSurgery simulation package” Ha mnpojexty
“Multiphysics Software Package for Simulation of FElectrosurgical
Procedures” (SimSurgery). Ilpojexar je dunancupan ox ctpane Donma 3a
Hayky PenyOmuke CpOuje, y okBupy mnporpama WJEJE um peanmzoBan y
nepuoay ox 01.01.2022. go 31.12.2024. rogume.

Y beorpany, 02.07.2025. rogune /\ ...... NGl
Ip MapI/IJa Pagmunosuh- PaljeHOBHh
PYKOBOJIMJIAII TTPOjeKTa SimSurgery
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Y OKBUPY MPOTPAMA NAOEJE POHAA 3A HAYKY PENYB/IMKE CPEUIE g
M3BOP ®PUHAHCHUPAHA: Cnopasym o 3ajmy 6poj 9029-YF -SAIGE- MpojekaT akuenepaluje MHOBaLMja U1
noACTULara pacTa npedy3eTHuwTsa y Penybauum Cpbuju u cpesctsa us byleta Penybaunke Cpbuje.

YIFOBOPHE CTPAHE:

1. ®OHZ 3A HAYKY PEMYBIMKE CPEUIE, ca perncTpoBarum ceauiutem y beorpagy, ya. HemarmHa 22-26, beorpag,
maTnuHn 6poj 17921410, NMWB 111343775, 6poj payyHa KIC 840-670723-30, Kora 3acTyna ap Muanua bypuh-
Josuyuh, B.4. aupekTopa (y gasbem TekcTy: PoHA, 3a HayKy),

Ca jeaHe cTpaHe,

2. Peanusatop UCTpakmMBara/KOPUCHUK CpesCcTaBa 0A00peHux 3a duHaHcuparse MpojekTta (y Ja/bem TeKCTy CBaku
Of, HaBeAeHMUX MojeAnMHa4yHO O3Ha4YeH Kao KOPUCHMK CpesCTaBa, a CBM 3ajefHMYKM O3HaYeHW Kao KopuCHMUM
cpeAcTaBa):
2.1. AkpeiMToBaHa Hay4HOWUCTpaXKuBayKa opranm3saLmja — HAO UHcTutyT 3a dusmky beorpas, YHMBepauTeTy
Beorpagy (Hasue Hay4yHOMCTpaskMBayke oOpraxu3auuje), ca ceauwTem Ha agpecu [perpesuua 118,
beorpaa-3emyH, MNB: 100105980, matnunm 6poj: 07018029, Kojy 3acTyna AnekcaHaap borojesuh (Mme u
npesume ocobe osnawheHe 3a 3acTynarbe), AMPEKTOP, KOja je Hocunal, peannsaumje MpojekTa (y Aasbem
TekcTy: Hocunay, MNpojekTa);

3. Mapwja Pagmunosuh-PaheHosuh (ume u npesume pykosogmoua [MpojekTa), 3anocneHa y HAO MHcTuTyT 3a
u3nky beorpag, YHusepsutet y Beorpaay Hocuouy MpojexTa (y gabem TekcTy: PykoBogunay, Mpojekra),

ca Apyre CcTpaHe.
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the real geometries and conditions in the operating rooms. Running simulations will provide characteristics of
the sparking in various electrode arrangements and the time evolution of the tissue damage. The goal is to
provide outputs that can be useful for optimizing the geometry of the electrosurgical electrodes and working
regimes (voltage levels, frequencies, temporal profiles, etc) for reducing the tissue damage during
electrosurgical procedures.

Table 3.2a: List of work packages (WP)

WP WP Lead Coor?i?lfl’ator ) Total calendar
No WP title SRO’s team Start month End month months of WP
acronym | o er’s ID duration
1 Genergtlon of a multiphysics IPB PI 1 ] ]
simulation model

) Deve}opmept and 1mplementat1on of IPB PI 9 24 16

the simulation package SimSurgery
3 Vahdapon testing jdnd optimization of IPB P2 25 27 3

the SimSurgery simulation package

Application of the SimSurgery to IPB
4 different realistic electrosurgery PI 28 36 9
scenarios

3.2b: Work package description

Work package number 1 | Work package title | Generation of a multiphysics simulation model
Lead SRO’s acronym IPB

WP Coordinator - team | PI

member’s ID

Team member ID 1,2

Objectives

This WP is aimed to design and create multiphysics models of human tissue, electrosurgical tools, and procedures that will be a basis for the
development of the integrated simulation model with greater physical fidelity than already implemented in existing simulators. One of the goals is
to provide a multiphysics detailed simulation model of all steps of electrosurgery procedures, from the current flow from electrodes through the
tissue to the topology changes of the tissue due to thermal effects. This WP will provide a basis for the achievement of final objectives of the
SimSurgery project establishing outputs to reduce tissue damage during electrosurgery.

Description of work

This WP covers the development of the model of the hydrated soft human tissue and algorithms for modeling of the electrosurgical procedures. It
includes a model of AC(RF) heating based on mixture theory within a small deformation kinematics framework. The multiphase nature of tissue
will be described within continuum thermomechanics models, simultaneously considering the transport, deformation, and phase change losses due
to evaporation that occurs during time-dependent heating. The heterogeneous nature of soft tissue and the interaction of phases at the microscale
can be modeled as a homogeneous continuum at the macroscale through mixture theory. So, soft tissue can be treated as a mixture of phases,
where each point in the mixture is simultaneously occupied by each constituent phase. For each constituent of the mixture, local forms of the
mass, momentum, and energy balance equations are satisfied, as well as for the mixture itself The Second Law of Thermodynamics through the
Clausius-Duhem inequality for the mixture can be used to obtain the general forms of the constitutive relations. In that way, it is possible to
incorporate interactions between phases within an open system in a consistent framework. This part of the models will be discretized using the
time-dependent finite elements method (TD-FEM). It is usually performed by bioengineers using off-the-shelf commercial codes such as Comsol,
ADINA, ANSYS, Fluent, or Star-CD, to name a few. We plan to use open source components to develop our SimSurgery package. For this
purpose, we will choose one of many high-quality FEM libraries freely available today. It will most likely be the MFEM library that has been
developed and widely used in Lawrence Livermore National Laboratory. Topological changes of the tissue due to thermal influence will be
modeled using a level set approach. In our project, we will use the sparse field variant of level set equations implemented in ITK open-source
library for medical image processing.

This work package contains the following sub-activities:

S1.1 Development of the soft hydrated human tissue and electrosurgical procedures models based on mixture theory with solid, liquid, and gas
phases. (PI, P1,P2)

S1.2 Development of the model of AC(RF) tissue heating in the framework of mixture theory. (PI, P1,P2)

S1.3 Development of the concept for topological changes tracking of the heated tissue based on the level set method. (P1,PI)

S1.4 Integration of the tissue, heating, and topology tracking models into a consistent system suitable for numerical implementation, presented in
the form of an initial program design document. (PL,P1,P2)

Deliverables of the work package

D1.1 Tissue and electrosurgical models description document. (6th month)
D1.2 Initial design document of the SimSurgery software package. (§h month)
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Work package number 2 Work package title Development and implementation of the simulation package
SimSurgery

Lead SRO’s acronym IPB

WP Coordinator - team | PI

member’s ID

Team member ID 1,2

Objectives

This WP is aimed to develop software package based on the simulation models generated in WP1. The goal of this WP is to provide a simulation
framework suitable for a wide range of electrosurgical scenarios.

Description of work

SimSurgery is a complex software package that contains many different modules that must function synchronously in a satisfactory manner. A
graphical user interface will be developed using the Qt library, to provide simple and intuitive interaction with users. The first element (module)
of the simulation framework will enable the user to define the geometry of the electrode systems and the whole simulation domain. For this
purpose, it would be necessary to integrate some of the CSG (Constructive Solid Geometry) library in the code or a complete CAD engine in later
development phases. The computational engine will contain parts based on FEM that describe electro-thermo-mechanical models of tissue during
the heating. The essential and non-trivial part of FEM is an unstructured meshing of the computational domain. Probably, it would be necessary to
implement adaptive meshing procedures in many parts of the simulation algorithm, so extensive testing will be needed. The second ingredient of
the simulation process is to track geometrical and topological changes of the tissue using the level set method. The level set method can be
implemented both on Cartesian (structured) and unstructured meshes, and the choice will be made in due course. The results of the simulation will
be visualized by the module based on the VTK library, which is today de facto standard choice for scientific, and especially medical, applications.
This work package contains the following subactivities:

S2.1 Preparing of the detailed the SimSurgery design document. The software package will be implemented mostly in C++ language and will run
on the Windows platform. This includes detailed descriptions of all modules, interfaces between them, lists of implemented classes, and its
member functions. (PL, P1).

S2.2 Implementation of geometry and meshing modules. (PI, P2)

$2.3 Implementation of the FEM modules. (P1,P2)

S2.4 Implementation of the level set module. (PI, P1)

S2.5 Integration of the FEM and the level set modules. (PI,P1)

S2.6 Implementation of visualization module. (P1,P2)

S2.7 Integration testing of the SimSurgery software package. (PI,P1,P2)

Deliverables of the work package

D2.1 Detailed design document of the SimSurgery software package. (10th month)

D2.2 Report on the implementation of geometry, meshing, FEM, and the level set modules (18th month)
D2.3 The SimSurgery software package. (23rd month)

D2.4 Report on preliminary testing of the SimSurgery software package. (24th month)

Work package number 3 | Work package title | Validation testing and optimization of the simulation package
Responsible SRO IPB

WP Coordinator — team | P2

member’s ID

Team member ID L1

Objectives

This WP is aimed at verifying and validation testing of the SimSuregry simulation package. It will include unit, integration, and system testings.
As a part of system testing, we will define several complex “test cases” that will be defined to make a thorough comparison of our package with
the results that can be found in the literature. This should help to improve different model concepts defined in WP1, also.

Description of work

The first step is to check whether the developed package satisfies all the previously specified requirements. The second step is unit testings, or in
our case, testing the functioning of individual modules, to the maximum possible extent. We plan is to implement in parallel some critical models
developed in WP1 using a commercial COMSOL simulation package, to compare with results obtained with our implementation. The next step is
integration testings, which will check the mutual interaction of individual modules. One aspect of these tests is the verification of implemented
coupling of different discretization schemes - FEM for tissue models and FD (Finite Difference) level set method; another is connected with
software engineering issues that appear in all complex software systems. The final step will be system tests, that will be based on involved test
cases prepared in advance. The test results during all these phases will be used for the optimization of our software package also.

The testing will be based on the test plans and test cases. This work package contains the following sub-activities:

S3.1 Preparing test plans and performing unit tests. (PI,P1,P2)

S3.2 Preparing test plans and performing integration tests. (PI,P1,P2)

S3.3 Preparing test plans and performing system tests. (PI,P1,P2)

Deliverables of the work package

D3.1 Validation Tests Report. (26th month)
D3.2 Optimized simulation package. (27th month)
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