Oopa3au 4.

Pakyarer TexHOJONIKO-MeTAJTYPIIKH YHUBEP3UTET ¥ BEOT'PALY
2026 - 35/72 Behe HayYHHX 00/1aCTH TEXHHYKHX HAYKa
(Bpoj 3axTeBa) (Ha3uB Beha Hay4He 00;1aCTH KOMe ce 3axTeB ynyhyje)
6.3. 2026.

(atywm) 3AXTEB

3a JaBambE CarJJaCHOCTH Ha OJIYKE O yCBaja}Ly nsBemTaja KOMHCI/Ije 3a OLICHY
JOKTOPCKE ImcepTalmje H 0 HMCHOBaAbLY KOMHCI/Ije 3a onﬁpaHy

Monumo na, cxomno wi. 48 ct. 5 tau. 3) Cratyra YHuBep3utera y beorpany (,,[ macauk YHusep3urera™ op. 201/2018, 207/2019,
213/2020, 214/2020, 217/2020, 230/21, 232/22, 233/22 u 236/22), nate cariacHOCT Ha OJUTyKy O IPUXBaTamy TeMe TOKTOPCKE
JIUcepTanuje::

KAHIUIAT Houda (Taher Elhmali) Ibrahim

(1Me, UMe jeTHOT O POJIHTEIha U IPE3UMe)
CTYJICHT JIOKTOPCKHX CTYHja Ha CTyAHjCKOM Iporpamy: HHikemepcTBO MaTepHjajia

MIPUjaBHUO j€ JOKTOPCKY AUCEPTAIIH]Y IO HA3UBOM:

CuHTe3a U KapaKTepu3auMja NnoJMMepPHUX KOMIIO3MTA 0jaYaHMX HAHOUYECTHLAMA HA 023U CTPOHLMjyM-THTAHATA 3a
NMpUMeEHY Y CTOMATOJIOTHjH

(Synthesis and characterization of polymer composites reinforced with strontium titanate-based nanoparticles for dentistry
applications)

13 HAYYHC 00JacTH: TexH0J101IKO HHKCHECPCTBO

61206/2

YHHBEp3HTET je NaHa 25

CBOjI/IM aKTOM II0 6p Ja0 CarylaCHOCT Ha MpEJIOr TEME JOKTOPCKE ,I[I/ICGPTaI_[I/Ije

27.5.
2025.
Koja je riacuia:

CuHTe3a U KapaKTepu3auMja NnoJMMepPHIX KOMIIO3MTA 0jaYaHMX HAHOUYECTHLAMA HA 023U CTPOHUMjyM-THTAHATA 32
MPUMEHY Y CTOMATOJIOTHjH

(Synthesis and characterization of polymer composites reinforced with strontium titanate-based nanoparticles for
dentistry applications)

Nme u npesume menTopa: ap Becna Panojesuh, penoBun npodecop YHuBepsurera y beorpany, TexHOmOMKO-MeTaITypIIKA
¢daxynrer

Nwme u npesnme menTopa 2.: ap Veana Crajunh, BUIIM HaAy9YHU capaTHUK, IHCTHTYT 3a HyKJIieapHe Hayke ,,Burda“, UHCTHTYT
0]l HaI[MOHAJIHOT 3Hayaja 3a PenyOnuky CpOujy

Komucuja 3a oneHy 10KTOpCKe ANcepTaNje NMCHOBAHA je Ha CEIHUIM oJpkaHoj 25. 12. 2025.

omtykoM (akynreTa mos Op. 2025-35/513 , y cacTaBy:
Nwme u MpesuMe wiaHa 3BAHE Hay4Ha 00J1acT yC”'faHOBa Y K0j0j
KOMUCH]€E J€ 3amociieH
1 Jp Pagmuna Janunh Xajueman penoBHHU mpodecop MHXemepcTBO MaTepujana TM®
2 Jp Aymmma Crojanosuh HAy4YHU CaBETHUK HmxemepcTBo MaTepHjaia T™®
3 Jp Muzom [Terposuh BaHpEIHH TIpodecop EnexktpoTexHuka TM®
4. Jp Anekcannap Crajunh BUILIY HAy4YHH CapajHUK HmxemepcTBo MaTepHjaia UXTM

Jatym craB/bama u3Bemraja Komucuje u nokropeke nucepranuje Ha ysua jasaocru 30. 1. 2026.

HacraBHo-Hayuno Behe ¢akynrera ycBojuio je u3Bemraj Komucuje 3a oueHy 10KTOpPCKe AHcEepPTaIije HA

CeTHHIIM OJpskaHoj AaHa 5. 3. 2026.



Komucuja 3a ondpany 10KTOpcKe qucepTanMje IMEHOBaHA je HAa CETHUIIN opkaHoj S. 3. 2025.

omykoM (akynrera o Op. 2026-35/73 , Y cacTaBy:

Nwme u pe3ume wiana VYcraHoBa y K0joj

. 3Bamke Hay4Ha o0nacT .
KOMHMCH]E J€ 3amocIieH

1 Hp Pagmuna Janunh Xajueman penoBHu mpodecop HmxemepcTBO MaTepujana T™®
2 Jp Aymmna Crojanosuh Hay4HU CaBETHUK HmxemepcTBO MaTepHrjaia ™®
3 Jp Munom [Terposuh BaHpEAHH Mpodecop Enextporexnuka T™®
4. Jp Anekcannap Crajunh BHUIIIY HAy4YHH CapaJHUK HmxemepcTBO MaTepujana UXTM

Hanomena: ykoauko je ywian Komucuje y neH3uju HaBecTH JaTyM NEH3UOHHUCAA.

CTyJneHrt je ynucaH Ha IOKTOpcke cTynuje mkoicke 2021/2022. ronune.

JEKAHKA ®AKYJITETA
ap Mupjana KujeBuaHuH, pe1oBHU npodecop

Tpuaosu: 1 Onayka HacraBHo-nayuHor Beha o ycBajamy nzBemraja Komucuje 3a oneny 10KTopcke qucepraunuje

M O/UIyKa 0 uMeHoBawy Komucuje 3a on0pany 1oKkTopcke aucepraumje
2. M3Bemraj Komucuje o ouieHu JOKTOPCKe qucepTanuje

3 IIpumende na nzBemraj Komucuje o oneHu JoKTopeke aucepraumje (YKOJIUKO UX je OMI0) U
* mMunubeme Komucuje o npumengama
Hanomena: dakyareT 10CTaB/ba YHUBEP3UTETY 3aXTeB €A NPUWIO3MMA Y eJIEKTPOHCKOj (POPMH U Y je[ITHOM MHCAHOM
NPUMePKY 32 apXUBY YHHMBep3UTeTa



IV
Ha ocHoBy 4. 40. ctaB 3. 3akoHa 0 BUCOKOM o0Opa3oBamy, wi. 112. craB 3. Craryra YHUBEp3uTeTa y
Beorpany, 4n. 88. cras 3. Craryra TM®-a u un. 41. [IpaBuHuka o 1okTOpckuM cryaujama TM®, Ha
cemanin HactaBHo-HaywyHOT Beha Texmomomko-metamyprkor (akymnrera ox 5. 3. 2026. romune,
JIOHETa je

ONIVYKA
0 mpuxBaTamy V3BemTaja 0 OIeHH JOKTOPCKE TUCEePTAIIH]je

[Ipuxsara ce N3Bemraj Komucuje y cacraBy: np Pammuna Janumh-Xajneman, penoBHu mpodecop
Yuusepsurera y beorpany, Texaonomxko-metamyprmku ¢axynrer, ap Hymmma CrojanoBuh, HaydHI
caBeTHUK YHmBep3utera y beorpany, TexHomnomko-metanypuku dakynter, Ap Mumom [lerposuh,
BaHpeAHH mpodecop YHuBep3urera y beorpamy, TexHoNOMmKO-MeTamypiiku (akyireT u JAp
Anexcannap Crajunh, BUIIM HaydYHW capajHUK YHuUBep3uTera y beorpamy, MHCcTHTYT 32 Xemujy,
TEXHOJIOTH]Y ¥ METAITyprHjy, MHCTUTYT 07 HAIlMOHAHOT 3Havaja 3a Pemy6omnuky CpOujy, o mperieny u
olieHM ypaljeHe TOKTOpCKe AucepTanyje Moa Ha3uBoM: ,,CHHTe3a U KapaKTepHu3anuja noJuMepHuX
KOMIIO3UTA OjaYaHMX HAHOYeCTHIAMa Ha 0a3M CTPOHUMjyM-TMTAHATa 3a TMPHUMEHY Y
cromatosaoruju (Synthesis and characterization of polymer composites reinforced with strontium
titanate-based nanoparticles for dentistry applications)* kojy je nogaena Houda (Taher Elhmali)
Ibrahim, mactep mmHkemep TexHojormje W ymyhyje ce Ha carmacHoct Behy Haywunux oOnactu
TeXHUYKWX Hayka YHuBep3urera y beorpany. Behe Hayunnx o0macTv TEXHWYKUX HayKa Y HUBEP3UTETA
y beorpagy mamo je carmacHoct Ha mpemior Teme moktopcke muceprarnuje Houda (Taher Elhmali)
Ibrahim, mox HazuBoM ,,CMHTe3a M KapaKkTepu3alUja MNOJMMEPHHUX KOMIIO3MTA 0javyaHHX
HAHOYeCTULIAMA Ha 0a3M CTPOHUMjyM-TMTAHATA 32 NpUMeHY y cromarosoruju (Synthesis and
characterization of polymer composites reinforced with strontium titanate-based nanoparticles
for dentistry applications)“ Omnykom 6poj: 61206/2-24 o 27. 5. 2025. ronuse.

Bepudukanuja HayqHux qonpuHOca:

Kareropuja M21a:

1. Elhmali, H.T., Serpa, C., Radojevi¢, V., Stajéi¢, A., Petrovié, M., Jankovi¢ Castvan, L., Staj¢i¢, I. (2024).
Correlation between Agglomerates Hausdorff Dimension and Mechanical Properties of Denture Poly(methyl
methacrylate) Based Composites. Fractal and Fractional, 8(6), 314. (IF=5.4) (ISSN: 2504-3110)
(https://doi.org/10.3390/fractalfract80603 14)

Kareropuja M21:

1. Elhmali, H.T., Stajci¢, 1., Stajci¢, A., Pesi¢, 1., Jovanovié, M., Petrovi¢, M., Radojevié, V. (2024). Influence of
Novel SrTiO3/MnO2 Hybrid Nanoparticles on Poly(methyl methacrylate) Thermal and Mechanical Behavior.
Polymers, 16(2), 278. (IF=5.0) (ISSN: 2073-4360) (https://doi.org/10.3390/polym16020278))

2. Elhmali, H.T., Staj¢i¢, 1., Petrovié, M., Jankovi¢, B., Simovié¢, B., Staj¢i¢, A., Radojevi¢, V. (2024).
Mechanical performance of denture acrylic resin modified with poly(4 styrenesulfonic acid co maleic anhydride)
sodium salt and strontium titanate. Polymer Composites, 45(12), 11404—11415. (IF=4.8) (ISSN: 0272-8397; 1548-
0569) (https://doi.org/10.1002/pc.28574)

3. Elhmali, H.T., Radojevi¢, V., Staj¢i¢, A., Petrovi¢, M., Stojanovié¢, D.B., Vlahovié, B., Staj¢ié, 1. (2025).
Denture base poly(methyl methacrylate) reinforced with SrTiOs/Y0s: Structural, morphological and mechanical
analysis. Polymer Composites, 46(10), 8831-8840. (IF=4.8) (ISSN: 0272-8397; 1548-0569)
(https://doi.org/10.1002/pc.29523)

Onnyky nocraButu: Behy HayuHuX 00nacTu TEXHUUKUX HayKa YHUBEp3UTETa, MEHTOpuMa, Ciyxoun
32 HACTABHO-CTYIEHTCKE IOCJIOBE U APXHBHU (aKynTeTa.

AJEKAHKA

[pod. np Mupjana Kujepuanun
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AV
Ha ocnoBy wui. 40. craB 3. 3akoHa 0 BHCOKOM oOpaszoBamy, wi. 112. ctaB 3. Crartyra
Yuusepsutera y beorpany, ui. 88. ctaB 3. Ctaryra TM®-a u un. 41. u 42. [IpaBuwiHuka o
IOKTOpckuM cryaujama TM®, nHa cemumum HacraBHo-Hayunor Beha Texnomomiko-
MeTtanypuikor gakynareTra o 5. 3. 2026. roguHe, 10HETA je

ONJTYKA
0 uMeHoBamy Komucwuje 3a og0paHy TOKTOPCKE qUCEepTaIje

Nwmenyje ce Komucuja 3a onopany nokropcke aucepranuje Houda (Taher Elhmali) Ibrahim,
MacTep MHXEmepa TEXHOJIOTHje, ca TeMOM IoJl Ha3uBOM ,,CHHTe3a M KapaKTepu3aluja
NOJIMMEPHUX KOMIIO3UTA 0ja4YaHMX HAHOYECTHIAMA HA 0a3M CTPOHUHUjyM-THTAHATA 32
npuMeny y cromartoJioruju” (Synthesis and characterization of polymer composites
reinforced with strontium titanate-based nanoparticles for dentistry applications), y
cacTaBy:

1. Jp Pagmuna Janumh-Xajaeman, penoBau npodecop YHuBep3uteTa y beorpany,
TexHonomko-mMeTatypiku GpakyiTer,

2. JHp Hdymmna CrojanoBuh, HaydyHH CaBeTHHK YHHBep3uTera y beorpany,
TexHonomko-MeTaxypku GpakyiTer,

3. JIp Mwunom [IlerpoBuh, Banpemnu mnpodecop YHuBepsutrera y beorpany,
TexHo0mKO-MeTaTypIIKU (haKyJITeT,

4. Jp Anexcannmap Crajunh, BUIIM Hay4YHU capaJHuK YHUBep3uteTa y beorpany,
WHCTUTYT 3a XeMHjy, TEXHOJIOTH]y U MeTalnyprujy, MHCTUTYT o1 HanuoHaJIHOT
3Hauyaja 3a Pemyonuky CpOwujy.

Onnyky nocraButu: Omnyky nocraButu: unaHosuMma Komucuje, YHuBepsutery y beorpany,
Cayx0u 3a HacTaBHO-CTYAECHTCKE MocioBe U ApxusHu Dakynrera.

NTEKAHKA

[Ipod. np Mupjana KujeBuanun



YHUBEP3UTET Y BEOI'PAZLY
TexHo0mKO-MeTANYPIIKH (paKkyaTeT

HACTABHO-HAYYHOM BERY

Ipenmet: M3BemTaj 0 ypal)eHoj JOKTOPCKO] AUCepTaUju KaHnuaaTkume Xoyae Taxep Emxmann Uopaxum,
MacTep WHXKEmhepa 3a MaTepHjale.

Onykom Op. 2025-35/513 on 25. neriemOpa 2025. ronuHe, UMEHOBaHU CMO 3a wiaHoBe Komucuje 3a oneny
TOKTOpCKe aucepTanuje Kanaunatkume Xoyne Taxep Emxvann Uopaxwum, Mactep HHXemepa 3a MaTepujaie,
o] HAcJIOBOM: ,,CHHTE3a M KapakTepHu3aluja NOJMMEPHUX KOMIIO3MTAa OjayaHMX HaHOYecTHIama Ha 0asu
CTPOHIIMjyM-TUTaHaTa 3a IpUMeny y cromatoioruju” (Synthesis and characterization of polymer composites
reinforced with strontium titanate-based nanoparticles for dentistry applications)

[ocne nmpernena nocTaBbeHE AUCEpTANMje U APYTHX MpaTehnx MaTeprjajia U pa3roBopa ca KaHIUJATKHEOM,
Komucwuja je caunamna cienehn

N3BEIITAJ

1. YBOJ

1.1. XpoHoiorrja o1o0paBama 1 U3paje JUCEPTALIH]E

[xoncke 2021/22. romuHe KaHmuaatkuma Xoyna Taxep Emxmamm MOpaxum je ymucana AOKTOpPCKe
aKaJieMCKe CTyuje Ha YHuBep3uTeTy y beorpany, TexHomomko-MeTanypiku (GakynTeT, CTyI1jCKH Iporpam
NuxemepcTBO MaTepujaa.

23. ¢debpyapa 2025. xanmunatkumba Xoyaa Taxep Enxmamm MOpaxum je mpennoxuia TeMy JTOKTOPCKE
JycepTanyje noj Ha3uBoM: ,,CHHTEe3a 1 KapaKTepu3alija NOJIMMEPHUX KOMITO3HUTa OjauaHiX HaHOYeCTHIIaMa
Ha 0a3M CTPOHLMjyM-TUTaHaTa 3a npuMeHy y cromaronoruju” (Synthesis and characterization of polymer
composites reinforced with strontium titanate-based nanoparticles for dentistry applications).

20. mapra 2025. Ha cenauim HacraBHo-HayuHor Beha TexHonomko-MeTanypikor akynrera, Y HuBep3urera
y beorpany nonera je ommmyka (Op. 2025-35/42 on 20. mapra 2025.) o uMeHOBamY wiaHoBa Komrcuje 3a omieHy
Hay4yHe 3aCHOBAHOCTHM TeMe KaHaunatkume Xoyae Taxep Enxmamu MOpaxum, Mactep HHXKEHepa 3a
MaTepujaje moj HacioBoM: ,,CHHTe3a U KapaKkTepHu3alyja MOJTUMEPHUX KOMITIO3UTa OjauaHiX HaHOYECTHIIaMa
Ha 0a3M CTPOHLMjyM-THTaHAaTa 3a NpuMeHy y cromatonoruju” (Synthesis and characterization of polymer
composites reinforced with strontium titanate-based nanoparticles for dentistry applications) y cacraBy: ap
Becna Panojesuh, pea. nmpod. TM®; np Meana Crajunh, Uiy Hay4HU capajHuK, MHCTUTYT 3a HyKiIeapHe
Hayke ,,Bunua”, nap Panmuna Janumh-Xajueman, pex. npod. TM®; np [ymmuna CrojanoBuh, HaydHU
caBeTHUK, TM® u ap Muow Ilerposuh, Ban. npod. TM®D.

24, ampuna 2025. na cemuunu HacraBHo-HayuHor Beha TeXHONOIIKO-METanypIikor —¢akyJireTa,
VYuusepsurera y beorpany moHera je oiiyka o IpuxBaTamy TeMe JOKTOPCKE TUCEPTalLHje MOJ HACIOBOM
»CHHTE3a W KapakTepHu3alyja MOJMMEPHUX KOMITO3WTa OjadyaHMX HaHOYeCTHIaMa Ha 0a3u CTPOHIUjyM-
THUTaHaTa 3a pUMeHy y cromaronoruju” (Synthesis and characterization of polymer composites reinforced
with strontium titanate-based nanoparticles for dentistry applications, a 3a_MeHTOpe Cy nMeHOBaHe ap BecHa
Papnojeuh u ap, MBana Crajunh - ognmyka 6p. 2025-35/87 oxn 24. ampuina 2025.

27. maja 2025. Behe HayuHux 007aCTH TEXHUYKUX HayKa JOHOCH omiyky (Op. 61206/2-25 ox 27. maja 2025.)
10 K0jOj Jlaje carJIaCHOCT Ha Ipeuior Teme ,,CUHTe3a U KapakTepu3alja IOJIMMEPHUX KOMIIO3UTa OjayaHuX
HaHOYeCTHIIaMa Ha 0a3u CTPOHIINjyM-THTaHaTa 3a MpuMeHy y cromartoioruju” (Synthesis and characterization



of polymer composites reinforced with strontium titanate-based nanoparticles for dentistry applications)
kaaaunatkume Xoyae Taxep Exxmanu MOpaxuMm, MacTep HHXKEHEPA 3a MaTepujaie.

Ha cemnui HacraBHo-Hay4yHOT Beha TeXHOJIOMKO-MeTanypIikor (akynrera onap:xkaHoj 25. neuemopa 2025.
noHeta je ommyka (Op. 2025-35/513._on 25. neuem6Opa 2025.) o umeHOBamy wiaHoBa Komucuje 3a oreHy
ToKTOopcke aucepranuje Xoyae Taxep Enxmann MOpaxum, MacTep HHKEHEpa 3a MaTepHjalie, o HaCIIOBOM:
,,CHHTe3a W KapaKTepH3alija MOJMMEPHUX KOMIIO3MTAa OjadyaHWX HaHOuYeCTHIaMa Ha 0a3u CTPOHLUjyM-
TATaHaTa 3a mpuMeHy y ctomaronoruju” (Synthesis and characterization of polymer composites reinforced
with strontium titanate-based nanoparticles for dentistry applications), y cactaBy: np Pagmmna Januwh-
Xajuema, pea. npod. TM®; ap Jymmua CrojanoBuh, Hayynu caBeTHUK, TM®;np Munom [letposuh, Ban.
npod. TM® u ap Anexcangap Crajunh, BUIIM Hay4HH capagHHUK, VHCTHUTYT 3a XeMujy, TEXHOJIOTHjy U
MeTanyprujy, MHCTUTYT o1l HanmoHamHOT 3Hadaja 3a Penmy6muky CpOujy.

1.2. HayyHa oOJsiact gucepraiuje

UctpaxkuBama y OKBHPY OBE [OKTOPCKE MAWCEpTaldje IMpHUManajy HaydHo] obmactu TexHOIomkKo
WHKEHEPCTBO M YXKOj Hay4yHoj obnact WHkemepcTBO MaTepHjaia, 3a Kojy je mMarndaH TeXHOJOMIKO-
MeTanypuiku ¢axynteT YHuBep3urera y beorpamy. Mentopu cy ap Becna Panojesuh, penoBau mpodecop
TM®, yxa HayuHa obmact MmxemepcTBo marepwjana, u np Veana Crajuuh, BUIIN HaydHU CapagHUK
HucrutyTa 3a HykieapHe Hayke BuHua, kKoje cy Ha OCHOBY JOCaJalllbuX 00jaB/beHUX PajoBa U UCKyCTaBa
KOMIICTEHTHE J]a PyKOBOJIE U3PaloM OBE JOKTOPCKE JUCepTallHje.

1.3. buorpadcku mogany 0 KaHIUAATKUELH

Kanmunatkuma Xoyma Taxep Enxmamm pohena je 11.HoBemOpa 1977. rommue y Tpunonwmjy, JlnGwuja.
QdakynTeT je 3aBpmmia Ha YHuBep3uteTy y Tpumonwjy, JIubmja, Jlemaprman 3a AeHTaNHY TEXHOJOTH]Y.
Macrep akageMcke cTyauje Ha YHUBep3uteTy y beorpany, TexHOMOMKO-MeTanypiku (haKkyJITeT, CTyAHjCKU
nporpam MHxemepcTBO MaTepHjana, 3appiunia je 2021. rogune. JJOKTopcke akageMcKe CTy/uje yrucana je
2021. ronune Ha YHuBep3uTery y beorpany, Texaomomko-meTamypimku dakynret, npohun UHxemepcTBo
Matepujaia. Ox 2008. rogune 3anocieHa je Ha @akynreTy 3a MEAMIIMHCKE HAYKE U TeXHOJIOTH]je y Tpumnomnujy.

2. OIINC JUCEPTALINJE

2.1. Caaprxaj gucepraluje

JTokTOpCKa aucepraimja KanauaaTkume Xoyae Taxep Enxmaiu, Mactep HHKEmbepa 3a MaTepHjaie, IMucaHa
je Ha EeHIJISCKOM je3uKy M oOyxBaTa ykynHo 93 crpane A4 ¢opmara, ca 9 ciuka, 2 Tabene u 131
Ooubrorpad)CKUM HaBOJIOM.

Jucepraiiyja iMa HHTETPUCAHHU KapakTep, jep o0jeaumbyje ueTupu 00jaBJbeHa HayyuHa pajia KOjU 3ajeIHO YHHE
JEIMHCTBEHY IICJIMHY Y OKBUPY TEMaTHKE Pa3Boja XUOPUIHMX HAHOKOMIIO3UTA Oa3WpaHUX Ha TMOJU(METHUI
METAaKpUJIaTy) 32 IPUMEHY Y CTOMATOJIOTHjH.

Hucepranuja caapxku cieneha nmornasba: Pe3ume (Ha CPIICKOM M €HIVIECKOM jE3HKY), YBoJ, TeopHjcku aeo
(TomumepHH KOMIIO3UTH | Kiacudukanuja; CTpyKTypa U CBOjCTBa mom(MeTHI MeTakpuiara); Heoprancka
NyHWJIa M HBUXOBa yJora y HAHOKOMIIO3UTMMA; MexaHWYka M TEepPMHUYKa CBOjCTBA HAHOKOMIIO3UTA;
BrokoMnaTHOMITHOCT ¥ IPUMEHA Y CTOMATOJIOTHjH), IHTerprcany o0jaBibeHn HAyYHU pagoBu, O0jenumeHa
JUCKYyCH]ja pe3yJiTara, 3ak/byuak, Jlureparypa u [Ipuinosu.

[Mpwuo3u canpike: U3jaBy 0 ayTOPCTBY, U3jaBy O UCTOBETHOCTH IIITAMITaHE M EJIEKTPOHCKE BEp3Hje Pajia, u3jaBy
0 KopuIIhewy U CarjlaCHOCTH 3a jaBHO 00jaB/bUBaLE paja.

2.2. Kparak npukas nojeIMHaYHuX HOIVIaBJba




VY yBOAHOM JienTy JOKTOPCKE IucepTanyje qeuHucany cy nmpeaMeT, Ik 1 Hay9HH KOHTEKCT HCTPaKUBarba.
[Tpenmer pama oOyxBarta pas3Boj, IPOLECUPAbE M KapaKTepHU3aIijy CTOMATOIOMIKIX HAHOKOMITO3UTA Ha 0a3u
nonu(MeTua Metakpunara) (ckp. Jlaruanuno PMMA), ca nusbem aa ce npeBas3ul)y mo3Hara orpaHudera OBOT
MaTepHjaja y IpuMeHH 3a 0a3e MOOMIIHUX MpoTe3a, Mpe cBera KPTOCT M OrpaHWYeHa OTIOPHOCT Ha yaap U
3amop. Harnameno je ma mucepraiyja nMa HHTETPUCAHH KapakTep, jep o0jenumbyje dyetnpu Beh objaBpeHa
HaydJHa pajia KOju IpeAcTaBibajy Mel)ycoOHO moBe3aHe earHe NCTOT HCTPAKUBAYKOT TIPaBIIa.

VY TeopujckoM ey MpUKa3aH je Mperyien IOJMMEPHHX KOMIIO3MTa M CTOMATOJIOIIKMX MaTepHjaia, ca
MOCEOHUM OCBPTOM Ha CTPYKTYpPY, HMOJIMMepu3anujy u cBojctBa PMMA. PasMoTpenu cy yTuiaju Bpcte
Ojayama, BEIIMUMHE, pacronene U MOpQoJoruje arioMepaTa Ha MEXaHWYKO MOHAIIAke KOMIIO3HUTA, Kao U
yinora  MehymOBpUIMHCKMX  WHTEpPaKnMja M  KOMOAaTMOWiIM3auuje y  QopMupamy  CcTaOWIHE
MUKpo/HaHOCTpYKTYype. [loceOHO cy n3mokeHa CBOjCTBA M MMOTSHIIHjaIl OKCHIHUX HAHOUYECTHIIA, YKIBYdyjyhn
crpontjym-tutanat (SrTiO;), manran(IV)-okcun (MnOz) u utpujym(Il)-okcun (Y203), kao u 3Hauaj
nprMeHe MOPQOIOIKUX (HPAKTATHUX MOKa3aTesba 32 KBAHTHTATHBHO MOBE3UBAKE CTPYKTYPE U CBOjCTaBA.
Hayunu pesynratu npeacraBibeHH Kpo3 4eTupu 00jaBibeHa paja (morinasiba 3.1-3.4).

LenTpanHu 1o aucepraidje MmpeacraB/ba 00jeubeHa JUCKYCHja pe3yiTaTa, KOja MHTEIPUIIC Halla3e U3
4eTHpHU 00jaBJbeHa pasa. Y MPBOM paay aHATU3WPAaH je yTulaj xubpuaaux Hanodectura SrTi0s3/MnO; Ha
TEPMHUYKO M MEXaHWYKO TOHAIlame KOMIO3uTa Ha 0azu PMMA, mpu demy je moceOHa makma nocBeheHa
olHOCY Mopdosoruje arjoMepara u modoJbliama cBojcTaBa. Jpyru paa pasmarpa cucteM y kojem je (PMMA
MOJTU(PHUKOBAH HATPUjYMOBOM COJbY TONH(4-CTUPEHCYI(POHCKE KHCETUHE-KO-MalleuH anxuapuaa) (poly(4-
styrenesulfonic acid-co-maleic anhydride) sodium salt, PSSMA) u ojagan crponiujym-tutanarom (SrTiOs),
ca IUJBbEM JIa ce TIOCTHT'HE 00Jba KOMIATHOMIIN3aIMja 1 epUKacCHU]U NpeHoc onTepehema Ha MehynmoBpIIMHY.
VY tpehem pany npuMer-eHa je ppakTaaHa peKOHCTPYKIIHMja KOHTYpe arjiomepata u oapehupame Xaycaopdose
IMMEH3Mje Kao KBAaHTHTATHBHOI IOKa3aTesba HENPABWIHOCTH arjoMepara, YHMe je yCIOCTaBJbeHA jacHa
Kopenaiuja uzMelhy MopoIomnke peryJapHOCTH arjioMepara i MEXaHHIKHUX cBojctaBa PMMA komrmo3uTa.
UYerBpTu pax oOyxBaTa CTPYKTYpHY, MOP(OJIOIIKY M MEXaHWYKy aHaJIM3y KomIo3uTa Ha 0asu PMMA
ojauaHux xuOpuaHuM HaHoudectuiiama SrTiO3/Y,03, ca HarjgackoM Ha CHHEPTUCTHUYKO JIEIOBALE
HAaHOYECTHYHUX OKCHJIA U T0OHjamke TIOBOJbHE KOMOUHAIIM]e TBpAohe, )KUIaBOCTH U CTAOMITHOCTH.

VY aMckycHju cy pe3ylNTatd TyMadeHH Ha OCHOBY CTPYKTYPHUX U MOP(QOJIONIKMX aHaiuu3a (peHIreHcka
mudpakuuja — X-ray diffraction, XRD; undpanpsena crekrpockomnyja ca @ypujeoBom TpaHchopManyjom —
Fourier-transform infrared spectroscopy, FTIR; ckennpajyha enekTpoHCKa MHKpPOCKOIIHja Ca €MHUCHjOM M3
nosba — field-emission scanning electron microscopy, FE-SEM), ka0 ¥ TEepMUUKHX U MEXaHUYKUX UCITUTHBAA
(nndepenunjanna ckenupajyha kanopumerpuja — differential scanning calorimetry, DSC; ucnuTtuBama
3aTe3ambeM, MUKPOTBpAOhe U yIapa KOHTPOJIUCAHOM eHeprujoM). OBaKko MoCcTaBbeHa CTPYKTypa IMOrJIaBiba
omoryhaBa KOH3UCTCHTHO IIOBE3UBAIE CacTaBa, MHUKPO/HAHOCTPYKTYpe M (DYHKIMOHAIHHMX CBOjCTaBa
MaTepujaja, Kao W M3BJauYCH¢ CMEPHMIA 3a Ju3ajHupame TpajHujux PMMA HaHokoMIIO3uTa 3a
CTOMATOJIOLIKY ITPUMEHY.

VY 3aKkJby4Ky Cy CyMUpaHH HajBOKHHUJH PE3YJITATH U MCTAKHYT j€ HMXOB HAYYHM 3HAYj M MPUMEHIJBUBOCT.
[Tornassee Jlurepatypa oOyxBata 131 OmOmMOrpad)ckv HaBOJ KOjU TIOKpUBA CBE DPEJIEBAaHTHE AacCIIEKTe
UCTpaXXMBama, 0K [Ipuio3u canpxe u3jaBy 0 ayTOpCTBY, U3jaBy O MCTOBETHOCTH IITAMIIAaHE U €IEKTPOHCKE
Bep3uje pajia u u3jaBy o Kopuiihemy.

3. OHEHA JUCEPTAIIMJE

3.1. CaBpeMEHOCT U OPUTHHATHOCT

Konpenmmonanan PMMA je HHXEPEHTHO KpT, ca pelaTHBHO HUCKOM YJIAPHOM JKWIJIaBOIIly, OrpaHHuYeHOM
OTIOPHOIINY Ha 3aMOp ¥ CKIIOHOMINY Ka WHHUIUpamy MPCIMHA HA KOHIEHTPATOpUMA HAIlOHA KAo MITO CY
MOPO3HOCT, MHKPOLIYIJbMHE W MOBpmHMHCKU aAedektu. [Ipemomu mpore3a mox (yHKUMOHATHHM WM
cilyuyajHUM ontepehemrnMa CTora MpeAcTaBbajy YecT KIMHUYKK MpoOJIeM, MITO JOBOJHM 0 HEJIaroJHOCTH
narujeHara, JIoJJaTHOT BpeMeHa MPOBENIEHOT y OpJMHAIMjH U ToBehaHor ekoHOMCcKOT ontepehiera. OCHOBHU
npobieM je y ToMe IITO KOHBeHIMOHATHU PMMA He MoXke HCTOBpeMeHO Ja 00e30eau BHCOKY TBpIOhY,
JIOBOJbHY KPYTOCT M 3aTe€3HY UBPCTONY 32 ITMMEH3MOHY CTaOWIIHOCT, Ka0 M aJeKBaTHY JKMJIABOCT Koja Ou
aricopOoBaia yiapHy eHeprujy 0e3 karacTpodaliHor mylama. Jla Ou ce 0BU HeloCTaly MPEeBa3HIILIN, OpojHE



CTy/IHje Cy UCTpaKUBAJIE yBOl)ehe HEOPraHCKUX Ojavyara, MUKPOUECTHIIA, BIIaKaHa, 2 KACHHje M HAHOUECTHIIA
y PMMA wmatpuity. Kiracnana kepamMuika ojadama, Kao IITO Cy aTyMHHH]YM-OKCHII, CHIJIHIIH]YM-THOKCHI,
TUTaH]yM-IHOKCHU] 1 HTUPKOHH]yM-IHOKCHUI, TOOO0JbIIANA Cy MT0jeJUHA CBOjCTBA, IOMYT TBpAohe Wih caBojHE
yBpcTOhie, anyu 4YecTo Ha padyH IPYruX, YKJbydyjyhu yJgapHy OTIIOpHOCT, €CTETUKY WM jeJHOCTaBHOCT
mporiecupama. Y OpojHHM HCTpakuBamkbHMa Owie cy MmoTpeOHEe BHCOKE KOHIICHTpaldje Mymhema aa Ou ce
MOCTUTJIO CMHUCIICHO Ojadare, IITO je OTBOPHJIO TIHTama HEXOMOTCHOCTH, HEMOTIYHOT KBalleha,
arjomepanuje 1 ciadsbema 0a3e mpoTe3e TOKOM eKCIloaTaluje.

HctpaxuBarme y OKBUPY OBE JOKTOPCKE IHMCEPTAIMje Y MOTIYHOCTH je y CKIaay ca CaBpeMEHHM TOKOBHMA
pa3Boja CTOMATOJNOIIKKX TTOJIMMEPHUX MaTepHjaja, rie je (oKyC Ha HAHOKOMIIO3UTHMA KOjH y3 MaJie yene
ojauama 00e30el)yjy 3HauajHa moOoJbllIamka yAapHEe OTIIOPHOCTH, TBpohe 1 MOIyJia, 0e3 HENPUXBATIEUBUX
MPOMEHA MPOIIECHOMITHOCTH i TEPMHUUKOT MOHaIama. [loceOHa akTyemHOCT orsieia ce y u300py HaHOUYECTHIIA
Ha 6asu SrTiOs, koje cy y cromatonomkoj PMMA MaTpuiny 3HATHO Mambe HMCTPaXKEHE Y OJHOCY Ha
TPaIUIIMOHATHE OKCHJIC.

OpurunamHocT aucepTanuje oriena ce y: (i) yBohemy HoBux xubpumaux SrTiO;/MnO> u SrTiO3/Y,0s 3a
ojavatbe PMMA u cucTeMaTcKoj TpOLIEHH HBUXOBOT YTHIaja Ha yJapHO MOHAIIame, MHKpPOTBpIohy H
emactTuaHe mapamerpe; (ii) mpuMeHH momuMepHOr KommaTtuOmnm3aropa PSSMA pamm mobospimama
MeljynoBpiHe noinuMep/HaHodecTuIle; 1 (iil) yBohemy KBaHTUTATHBHOT, T€OMETPH]CKH 3aCHOBAHOT OITHCA
MHUKPOCTPYKTYpe, (pakTalHe PEeKOHCTPYKLHWje arjoMmepaTa HaHouectuna u oxapehusama Xaycropdose
JIVIMEH3Hje, KOjH je TOBe3aH ca MEPEHUM MEXaHMUYKUM cBojcTBUMa. KoMOWHOBameM pa3Boja KOMIO3UTHHX
Marepujajia M HalpeIHe aHaIn3e MHKPOCTPYKTYpPEe M MEXaHHYKHX CBOjCTaBa, JHCEpTalyja MpeBa3wiIasH
JCCKPUITUBHI HUBO U HY W MPUHIIMIIC 32 palliOHANIaH JU3ajH CTOMaToIomKuX PMMA HaHOKOMITO3UTA.

3.2. OcBpT Ha pedhepeHTHY U KOpHUITNEHY JIMTEPATYPY

VY nucepranuju je kopuinheHa 0OMMHA U pelieBaHTHA JIMTepaTypa Koja 00yxBaTa KIIaCUYHE M HaJHOBHjE U3BOPE
n3 obmactu cromaronomknx PMMA wmarepujana, MOJUMEPHHX HAHOKOMIIO3WMTA, MOAUHUKAIIH]jE
MelynoBpIIMHE Ojadame-MaTpuila, Ka0 W METOJ0JIOTHja KapakTepusanuje. bubmmorpadcke jemuHuUIe Cy
aJICKBaTHO M3a0paHe TakKo Jia MOJAPKe MPoOJIeMCKy TocTaBKy (JioMm u omiteherma 0a3a npoTe3a HanpaB/beHUX
o1 PMMA), oOpa3iioxe u300p ojadama U KOMIIATHOMIN3aTOpa, Kao U Jia MO3UIMOHUPA]Y Pe3yJITaTe y OJHOCY
Ha moctojehe mpuctyne (kepaMuika Ojadama, XUOPUIHM HAHOCHCTEMH, MEXaHW3MHU OjadyaBama). [loceOHa
BPEIHOCT je YKJbYUHBahE paioBa KOjH HCTPaXyjy arjoMepalyjy HaHOYECTHIIA ¥ FheH YTHIIAj Ha CBOjCTBa, Ko
W pajoBa U3 JOMEeHa (ppakTalHEe aHAIM3e MHUKPOCTPYKTYpa. YKI/bYUHMBAWHEM pPEJICBAaHTHHX CTaHAapia H
YIIOpEeTMBHUX NPOTOKOJIA MCIUTUBAKka, 00e30eheHa je MeTo1oomKa JocieHOCT 1 MoryhHOCT nopehema ca
MOJalIMa U3 JINTepaType.

3.3. Onuc ¥ aIeKBaTHOCT IPUMEILEHNX HAYYHUX METOIA

[MpuMemeHn ekCiepUMEHTATHE TIPUCTYTI j€ aJeKBaTaH MOCTaB/LEHUM IMJbeBUMAa M 00yXBaTa CBE KJbydHE
KOpake: TpUIpEeMy HAaHOUECTHIA KOHTPOJIMCAHUM MOCTYIIKOM, MpPUNpPEMY KOMIIO3UTa Yy YyCIOBHMa
peneBaHTHUM 3a cromaronomike PMMA cmorne, u kapakrepusanujy CTpykType, Mopdosioruje u cBojcTasa.
CrpyktypHa ananu3a kopuinheweM XRD wmeronme omoryhuna je wuaentudukanujy ¢asa u mporeny
KpUCTAIUTHUX mapamerapa Hanodectria. FTIR je kopumhen 3a mpaheme xemujckux Be3za Matpulie U
KoM1o3uTa, 1ok cy DSC n1 DMA npuMeHmBeHHt 3a aHalu3y CTAaKJIACTOT Mpesasa, peJakcaloHuX Mporeca U
WHIUPEKTHY NPOLEHY MPUCYCTBA 320CTAJION MOHOMEPA U MaIKX MoJjieKkyna. Mopdoioruja u Mexanu3Mu joma
anammsupanu cy FESEM meronoM, Tipu ueMy je MUKPOCTPYKTYpHA aHAJIN3a MPOIIMPEHa KBAHTUTATHBHOM
(dpakTaTHOM PEKOHCTPYKIMjOM aryiomepara W onpehuBamem XayciaopdoBe anMeH3HMje Kao Napamerpa
CJIO’KEHOCTH/HENPAaBUIIHOCTH BbUXOBOT 00JIMKa. MexaHnuka HCIUTHBaba (MUKPOTBpAoha, 3aTe3Ha CBOjCTBa
W yJap KOHTPOJMCAHOM EHEPTHjoM) aJeKBaTHO Cy ojabpana 3a cromarojomke PMMA wmarepujane u
omoryhuia cy mnoys3maHo mnopeheme pazanuutux (opmyiaidja. KoMOMHOBamEeM EKCIIEPUMEHTAIHUX
pesyaTara ca MHKPOCTPYKTYPHUM MapaMeTpuMma A0OWjeHH Cy jacHH OJHOCH CTPYKTYypa-CBOjCTBA U
WICHTU(QHUKOBAHH MEXAHI3MH KOjH KOHTPOJIMIIY CBOjCTBa KOMITO3HTA.

3.4. IIpuMeHJbUBOCT OCTBAPEHUX pE3VIITaTa




OcTBapeHu pe3yNTaTi UMajy jacHy MPUMEHBUBOCT Y Pa3B0jy CTOMATOJIONMIKMX MaTepHjajia 3a 0a3y MOOMITHHX
npote3a u cpogae PMMA npuMeHe T/ie ¢y yaapHa OTHOPHOCT U MOBPIIMHCKA TBpAoha KpUTHYIHE (JIOM IpU
najy npotese, 3aMopHa omrrehema Mpy KBakamy, abpa3uBHO xabame). [loka3aHo je 1a ce ONTUMU3AI]OM
BpCTE U yZella HOBUX XHOpUAHMX HaHouecTnua Ha 6a3u SrTi0s, Kao U KOMIATHOMIU3AIN]OM MaTpPHUIIE, MOTY
nmoctuhy 3HavajHa MoOOJBIIAka CBOjcTaBa Oe3 yBolerma KOMIUIEKCHMX TEXHOJIOTHja Koje OM CMambmiie
WHIYCTPHUjCKY MPHUMEHJBHBOCT. J[0JJlaTHA NMPUMEHJBUBOCT j€ Y METOAOJIOIIKOM JONPUHOCY: TpeaiokKeHa
¢dpakTanHa aHanM3a arioMmepara MOXKe IOCIYKUTH Kao anaT 3a Op)Ky MPOLEHY KBaJUTETa IHCIEp3Hje U
MPEeIUKINjy CBOjCTaBa, INTO j€ 3HAYajHO 3a palMOHANIAH U33jH HAHOKOMIIO3WTA y IIUPEM CIEKTPY
MOJIMMEPHUX CUCTEMA.

3.5. OtieHa AOCTUTHYTHUX CITOCOOHOCTH KAHIUJATKUILE 32 CAMOCTATHU HAy4YHH paa

U3 nucepranyje u NPUIOKEHUX PpajoBa jaCHO Ce€ BHAM Ja KaHAMJATKHIbA TMOCEAYyje CIIOCOOHOCTH 3a
CaMOCTaJIHO TUIAaHHPamke U peaju3alyjy eKCIIEpUMEHTAIHOT UCTPaKUBama: JeQUHUCAE XHUIIOoTe3a, U300p
MaTepHjaja u napamerapa, u3Bolembe CUHTE3e U IMPUIpeMe KOMIIO3UTa, Kao W MPUMEHY CaBPEMEHHUX METoJa
KapakTepu3alldje U HHTepIpeTannje pe3ynrara. Kanaunarkuma je JeMOHCTpUpaia BUCOKY KOMIIETEHTHOCT Y
o0paay M KPUTHYKO] aHAIM3M ToJaTaka, Ka0 U CIIOCOOHOCT HAaydyHOTr MyOJUKOBamba, IITO je orieqa Kpo3
YeTHpH ITyOJUKOBaHA paja y BPXYHCKHM MehyHapoIHUM YacONMUCHMA, KOJH TPECTaBJha)y CHAXKHY
BEepU(HUKAIU]Y CAMOCTATHOCTH U HAYYHE 3PEIIOCTH.

4. OCTBAPEHM HAYYHMU JOIIPUHOC

4.1. Ilpuka3 ocTBapeHUX HAYUYHUX JOMPHUHOCA

Hayunu nonpunocu aucepraimje MOy ce CyMUpaTH Kpo3 ciieaehe pesynrare:

- HzBenmeHa je cuHTe3a W KapakTepusanyja HOBUX xuOpuaHux HaHodecTtrma (SrTiO3/MnO; u
SrTi03/Y>03) 3a mpuMeHy y CTOMATOJIONOUIKIM MaTepHjainMa.

- PasBujenn cy PMMA KOMITO3HUTH ca pa3iMYMTUM HAaHOYECTHIIaMa Ha 0a3u CTPOHLM]yM-TUTaHATa U
yCIoCTaBJbeHa je Koperanuja u3Mel)y \BUXOBOT caapikaja U IUCIIEP3Hj€ U TIOCTUTHYTUX MEXaHHIKUX
CBOjCTaBa y3 HieHTH(HKAIM]Yy CHCTEMa KOjHU Jiaje HajOOJbH OaJlaHC CBOjCTaBa MPHU PEIIATUBHO MAJIUM
yJeauMa ojadarma.

- IlokazaHo je ma mpumena PSSMA komnarubuinusaTtopa OCTBapyjeé WHTEH3UBHY WHTEPAaKLHjy Ha
MehyTOBpIIMHY NOJIMMEP/KEpaMHUKa U IOTPUHOCH NOO0JbIIAKkY MEXaHUYKUX CBOjCTaBa KOMIIO3UTA.

- VYBeJeHa je KBaHTUTAaTWBHA (pakTaimHa pPEKOHCTPYKIMja arjioMepata HaHodectnna y PMMA
MaTpuim u onpehena je Xaycnopdoa IMMeH3Hja Ka0 MUKPOCTPYKTYPHH Iapamerap, MpH 4eMy je
yTBpl)eHa BUCOKaA KOpeJialyja OBOT IapaMeTpa ca aricopOOBaHOM YAapHOM €HEPTUjOM U eTACTUIHUM
napaMmeTpuma.

- Jlebunucanm cy MHUKPOCTPYKTYpHO 3aCHOBaHU MEXAHHM3MHU Ojadama (3ayCTaBlbamhe M CKPETame
NpCMHA, JIOKalHA IUIacTHYHA JAedopmanyja OKO arjoMepara) MOTKPEIUbeHH MOpPQOIIOrHjoM
MOBpILKHE JIOMa, IITO MPY’Ka OCHOBY 3a An3ajH Oynyhux cromaronomkux PMMA HaHnokoMIto3MTA.

4.2. KpuTnyka agajins3a pe3yirara HCTPpaKUBamba

Pesynratn mucepranuje Cy KOH3MCTEHTHH M yckialjeHH ca caBpeMEHHM pa3yMeBambeM MEXaHHMYKOT
noHamama PMMA HanokomnosuTa: octBapeHa rnosehama TBpohe 1 yaapHe OTIIOPHOCTH 3aBHCE O] IPUPO/IE
0jayama, Ka0 U O HEroBe MHUKPOCTPYKTYpHE opranuzanuje (armomeparu). IloceGHO je 3HAUajHO MITO je
MOKAa3aHo Jia arfioMepaliija, Koja ce 4ecTo nocMarpa UCKIJbYYHBO Kao HeraTWBHA 10jaBa, Moxe (y oapeheHnm
YCJIOBHMA) JIa YYECTBYje Y MEXaHH3MY Ojadarha IMyTeM 3ayCTaBjbabha U CKpeTama npciria. OBaj 3aKjbydak je
NOTKPEIUbEH aHATM30M MOp(QOJIOTHje TOBpIIMHA JIOMAa W KBAHTHTATUBHHUM IMOKa3zaTesbuMa (pakraiHe
ananu3ze. HakoH onrtuMm3aiigje cactaBa, IMCIep3dje i MEXaHMYKUX CBOjCTaBa, OBAKO Pa3BUjEHH MaTepH]jalu
MOTY C€ TOABPTHYTH JaJbeM WCIUTHBAKY Y IMJby JAYyrOpoYHe CTa0WIHOCTH ¥ (YHKIMOHAIIHE
OuonmocTynmHocTH. Y OKBHPY OOMMa JOKTOpPCKE AMCEpTalMje, MOCTaB/bEHW LUJBEBH CY y MOTIYHOCTH
UCIYH-CHH, a JJOOUjEeHH Pe3yJITaTH NPEICTaBIbajy jaACHO MEPJHUB HAYYHH U HHKEHEPCKHU JIOTIPHHOC.

4.3. Bepudukanuja HaydHuX AOIPUHOCA




Hayunu nonpuHocu aucepranuje BepudHukoBaHu ¢y 00jaBJbUBameM pesyiTaTa y cieiehnm MeljyHapoaHum
gaconncuma (pagoBu y yaconucuma ca WoS/SCIE nucre):

Kareropuja M21a:

1. Elhmali, H.T., Serpa, C., Radojevi¢, V., Staj¢i¢, A., Petrovi¢, M., Jankovi¢ Castvan, L., Stajci¢, 1. (2024).
Correlation between Agglomerates Hausdorff Dimension and Mechanical Properties of Denture Poly(methyl
methacrylate) Based Composites. Fractal and Fractional, 8(6), 314. (IF=5.4) (ISSN: 2504-3110)
(https://doi.org/10.3390/fractalfract8060314)

Kareropuja M21:

1. Elhmali, H.T., Staj¢i¢, L., Staj¢i¢, A., Pesi¢, 1., Jovanovi¢, M., Petrovi¢, M., Radojevié, V. (2024). Influence
of Novel SrTiO3/MnO2 Hybrid Nanoparticles on Poly(methyl methacrylate) Thermal and Mechanical
Behavior. Polymers, 16(2), 278. (IF=5.0) (ISSN: 2073-4360) (https://doi.org/10.3390/polym16020278))

2. Elhmali, H.T., Stajci¢, 1., Petrovi¢, M., Jankovi¢, B., Simovi¢, B., Staj¢i¢, A., Radojevi¢, V. (2024).
Mechanical performance of denture acrylic resin modified with poly(4 styrenesulfonic acid co maleic
anhydride) sodium salt and strontium titanate. Polymer Composites, 45(12), 11404—11415. (IF=4.8) (ISSN:
0272-8397; 1548-0569) (https://doi.org/10.1002/pc.28574)

3. Elhmali, H.T., Radojevi¢, V., Staj¢i¢, A., Petrovi¢, M., Stojanovi¢, D.B., Vlahovi¢, B., Stajcic, 1. (2025).
Denture base poly(methyl methacrylate) reinforced with SrTiOs/Y20s: Structural, morphological and
mechanical analysis. Polymer Composites, 46(10), 8831-8840. (IF=4.8) (ISSN: 0272-8397; 1548-0569)
(https://doi.org/10.1002/pc.29523)

5. TIPOBEPA OPUT'MHAJIHOCTHU JOKTOPCKE JUCEPTALIUJE

Ha ocHoBy [IpaBuiHnKa 0 MOCTYIKY NMPOBEPE OPUTHHAIHOCTH JAOKTOPCKHX JUCEpTaldja Koje ce OpaHe Ha
Yuusepsurery y beorpamy (I'macauk YauBep3utera y beorpamy, 6p. 204 om 22. jyna 2018. romune),
kopuihewmeM nporpama iThenticate 25. nenemOpa 2025. u3BpIleHA je MPOBEpa OPUTHHAIHOCTU JOKTOPCKE
nucepranyje kanauaatkumwe Xoyae Taxep Enxmamum MOpaxum, MacTep HMHXKEHhEpa 3a Marepujajie, IMoj
HacioBoM CHHTE3a M KapakTepusaldja NOJIMMEPHHMX KOMIIO3MTa OjauyaHMX HaHOYecTHIlaMa Ha Oas3u
CTPOHIIMjyM- TUTaHaTa 3a IpUMEHY y cromaToioruju (Synthesis and characterization of polymer composites
reinforced with strontium titanate-based nanoparticles for dentistry applications).

VYkynHo nokianame n3Hocu 35%. Kommcuja oremyje 1a je yTBpheHH NpoIeHaT CIMYHOCTH OYEKHWBAH H
MPUXBATJLUB UMajyhn y BUIy Ja je JucepTaiyja MHTerprucana u aa caapxu detupu Beh objaBibeHa pana
KaHJIUJATKHEbE, Ka0 M yoOW4ajeHe ONuce CTaHAapJHUX MeTojna, AeduHuimja u Oubauorpadckux HaBoOJA.
Hujenan neo paga He ykasyje Ha HEIO3BOJBEHO INPHCBajambe TYHUX pesynrTara; CIMYHOCTH CE OJHOCE Ha
COTICTBEHE MPETXOAHO 00jaBJbeHE TEKCTOBE M CTaHAApIHY HAaydHY TEPMHHOJOTH]Y, y3 YpEIHO HaBolheme
W3BOpA.

Ha ocHoBy cBera nznoxenor Komucuja cmarpa aa je TOKTOpcKa qucepTanuja Kanauaatkumbe Xoyne Taxep
Enxmanu MOpaxum opuruHaiza, Kao U J1a cy y MOTIIYHOCTH MOIITOBaHAa akaJeMcKa ITpaBuiia INTUPaba, TE Ce
MPONMCAHH MOCTYIIAK NPUIPEME 32 BEeHY 0JI0paHy MOXKE HACTaBHUTH.

6. SAK/bYYAK U ITPEVIOI"

Ha ocHoBy yBHza y caipxkaj JOKTOPCKE IUCEpTalyje, NPWIOKEHHX pajoBa W OCTBAPEHHMX pe3yJiTara,
Komucuja KoHCTaTYyje /a je KaHIUIaTKHba YCIIEIIHO Pealn30Baa MOCTaBJbeHE IIMJbEBE HCTPAKUBAKA U JIa
je nucepranyja gajna OpUrHHAIAH HAy4YHH JONPUHOC y 00acTu pa3Boja cromaronomkux PMMA kommo3ura
ojayaHux HaHouyectuama Ha 6a3u SrTiO;. [Jucepranuja je METOOTIOMKH 100pPO yTeMEIbEeHA, PE3YJITATH Cy
BepU(UKOBaHM Kpo3 MyOnuKanuje y Mel)yHapoJHUM YaconmucuMa, a IpeajiokeH! IPUCTY UMa U HayYHH U
NPaKTUYHU 3HAYA)].

Komucuja npemnaxe HacraBHo-HayuHOM Behy TeXHOJIOIIKO-METAIypIIKOr (aKyiaTeTa YHUBEP3UTETa Yy
Beorpany na npuxsatu oBaj M3Bemraj u na ce gqoktopcka aucepranuja Xoyne Taxep Enxmann MOpaxum,
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MacTep MHXEmepa 3a Marepujalie, 1oj HacioBoM: ,,CHHTE3a W KapakTepH3alyja MOJMMEPHUX KOMIO3HTA
0jayaHUX HAaHOYECTHMIIAMa Ha 0a3M CTPOHLHMjyM-TUTaHATa 3a MPUMEHY y cromaronoruju’” (Synthesis and
characterization of polymer composites reinforced with strontium titanate-based nanoparticles for dentistry
applications) mpuxBaTH, 370K Ha YBH] jaABHOCTH M YIYTH Ha KOHA4HO ycBajame Behy Hayunux oOmactu
TEXHUYKHX Hayka YHUBep3uTera y beorpaay, Te HaKOH 3aBplIeTKa MPOIEAype, M030Be KAHAUIATKUBY Ha
ycMeHy oa0paHy JOKTOpPCKe aucepTaiyje mpea KomucujoM y uCTom cactaBy.

VY Beorpany,
26. janyap 2026. ronuHe

YJIAHOBU KOMUCHJE

Hp Pagmuna Janunh Xajueman, penoBHu mpodecop
VYuusepsuret y beorpany, TexHONIOMKO-MeTanypiky GaKyiaTeT

Jp Aymmna CrojaHoBuh, HAyYHU CaBETHUK
VYuusep3uret y beorpany, TexHONIOMKO-MeTanypiku GakyiTeT GpakynreT

Jp Muom [etporuh, Banpeanu mpodecop
Yuusepsuret y beorpany, TexHONTOMKO-MeTaTypIIKH (PaKyaTET aKyITeT

Hp Anexcannap Crajunh, BUIIM HAy4YHU capaTHUK
Yuusepsurer y beorpany, HCTUTYT 3a XeMHjy, TEXHOJIOTH]Y U METAITypPTHjy



UNIVERSITY OF BELGRADE
Faculty of Technology and Metallurgy

TO THE TEACHING AND SCIENTIFIC COUNCIL

Subject: Report on the completed doctoral dissertation of candidate Houda Taher Elhmali Ibrahim, M.Sc. in
Materials Engineering

By Decision No. 2025-35/513 dated 25 December 2025, we were appointed as members of the Commission
for the evaluation of the doctoral dissertation of the candidate Houda Taher Elhmali Ibrahim, M.Sc. in
Materials Engineering, entitled: “Synthesis and characterization of polymer composites reinforced with
strontium titanate-based nanoparticles for dentistry applications” (Serbian title: ,,CuaTe3a n KapakTepuzanuja
MOJMMEPHUX KOMIIO3UTa OjayaHMX HaHOYeCTHUIIaMa Ha 0a3u CTPOHLHMjyM-THTaHaTa 3a MpPUMEHY Y
CTOMATOJIOTHjH ")

After reviewing the submitted dissertation and other accompanying materials and after speaking with the
candidate, the Commission prepared the following
REPORT

1. INTRODUCTION

1.1. Chronology of approval and preparation of the dissertation

In the academic year 2021/22, the candidate Houda Taher Elhmali Ibrahim enrolled in Doctoral Studies at the
University of Belgrade, Faculty of Technology and Metallurgy, study profile Materials Engineering.

On 23 February 2025, the candidate proposed the doctoral dissertation topic entitled: “Synthesis and
characterization of polymer composites reinforced with strontium titanate-based nanoparticles for dentistry
applications.”

On 20 March 2025, at the session of the Teaching and Scientific Council of the Faculty of Technology and
Metallurgy, University of Belgrade, a decision was adopted (No. 2025-35/42 dated 20 March 2025) on
appointing the members of the Commission for assessing the scientific basis of the candidate’s Houda Taher
Elhmali Ibrahim, M.Sc. in Materials Engineering, topic, as follows: Dr Vesna Radojevi¢, Full Professor,
Faculty of Technology and Metallurgy; Dr Ivana Staj¢i¢, Senior Research Associate, Vinca Institute of Nuclear
Sciences; Dr Radmila Janci¢-Hajneman, Full Professor, Faculty of Technology and Metallurgy; Dr DuSica
Stojanovi¢, Research Professor, Faculty of Technology and Metallurgy; Dr Milo§ Petrovi¢, Associate
Professor, Faculty of Technology and Metallurgy

On 24 April 2025, at the session of the Teaching and Scientific Council of the Faculty of Technology and
Metallurgy, University of Belgrade, a decision was adopted to accept the doctoral dissertation topic entitled
“Synthesis and characterization of polymer composites reinforced with strontium titanate-based nanoparticles
for dentistry applications”, and Dr. Vesna Radojevi¢ and Dr. Ivana Stajc¢i¢ were appointed as supervisors —
Decision No. 2025-35/87 dated 24 April 2025.

On 27 May 2025, the Council of Scientific Fields for Technical Sciences adopted a decision (No. 61206/2-25
dated 27 May 2025) granting consent to the proposed topic “Synthesis and characterization of polymer
composites reinforced with strontium titanate-based nanoparticles for dentistry applications” for the candidate
Houda Taher Elhmali Ibrahim, M.Sc. in Materials Engineering.

At the session of the Teaching and Scientific Council of the Faculty of Technology and Metallurgy held on 25
December 2025, a decision was adopted (No. 2025-35/513 dated 25 December 2025) appointing the members
of the Commission for the evaluation of the doctoral dissertation of Houda Taher Elhmali Ibrahim, M.Sc. in
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Materials Engineering, under the title “Synthesis and characterization of polymer composites reinforced with
strontium titanate-based nanoparticles for dentistry applications,” as follows: Dr Radmila Jan¢i¢-Hajneman,
Full Professor, Faculty of Technology and Metallurgy; Dr Dusica Stojanovi¢, Research Professor, Faculty of
Technology and Metallurgy; Dr Milos Petrovi¢, Associate Professor, Faculty of Technology and Metallurgy;
Dr Aleksandar Staj¢i¢, Senior Research Associate, Institute of Chemistry, Technology and Metallurgy (ICTM)

1.2. Scientific field of the dissertation

The research conducted within this doctoral dissertation belongs to the scientific field of Technological
Engineering and the narrower scientific field of Materials Engineering, for which the Faculty of Technology
and Metallurgy, University of Belgrade is the home institution. The supervisors are Dr. Vesna Radojevié¢, full
professor at FTM, narrower field Materials Engineering, and Dr. Ivana Staj¢i¢, Senior Research Associate at
the Vinca Institute of Nuclear Sciences, who, based on their published work and experience to date, are
competent to supervise the preparation of this doctoral dissertation.

1.3. Biographical data on the candidate

The candidate Houda Taher Elhmali was born on 11 November 1977 in Tripoli, Libya. She completed her
undergraduate studies at the University of Tripoli, Libya, Department of Dental Technology. She completed
her Master’s academic studies at the University of Belgrade, Faculty of Technology and Metallurgy, study
program Materials Engineering, in 2021. She enrolled in doctoral academic studies in 2021 at the University
of Belgrade, Faculty of Technology and Metallurgy, profile Materials Engineering. Since 2008, she has been
employed at the Faculty of Medical Sciences and Technologies in Tripoli.

2. DESCRIPTION OF THE DISSERTATION

2.1. Dissertation content

The doctoral dissertation of the candidate Houda Taher Elhmali, M.Sc. in Materials Engineering, is written in
English and comprises a total of 93 A4 pages, with 9 figures, 2 tables and 131 bibliographic references.

The dissertation is integrated in nature, as it combines four published scientific papers that together form a
coherent whole within the topic of developing hybrid nanocomposite materials based on poly(methyl
methacrylate) for dental applications.

The dissertation contains the following chapters: Summary (in Serbian and English), Introduction, Theoretical
part (Polymer composites and classification; Structure and properties of poly(methyl methacrylate); Inorganic
fillers and their role in nanocomposites; Mechanical and thermal properties of nanocomposites;
Biocompatibility and application in dentistry), Integrated published scientific papers, Unified discussion of
results, Conclusion, References, and Appendices.

The appendices include: a statement of authorship, a statement of identity between the printed and electronic
version, and a statement on use and consent for public publication.

2.2. Brief overview of individual chapters

In the introductory part of the doctoral dissertation, the subject, aim, and scientific context of the research are
defined. The subject of the work includes the development, processing, and characterization of dental
nanocomposites based on poly(methyl methacrylate) (abbrev. PMMA), with the aim of overcoming well-
known limitations of this material for removable denture base applications, primarily brittleness and limited
impact and fatigue resistance. It is emphasized that the dissertation has an integrated character, as it brings
together four already published scientific papers that represent interconnected units of the same research
direction.



The theoretical part provides an overview of polymer composites and dental materials, with special emphasis
on the structure, polymerization, and properties of PMMA. The effects of reinforcement type, particle size,
distribution, and agglomerate morphology on the mechanical behavior of composites are discussed, as well as
the role of interfacial interactions and compatibilization in forming a stable micro/nanostructure. In particular,
the properties and potential of oxide nanoparticles are presented, including strontium titanate (SrTiOs3),
manganese(IV) oxide (MnO»), and yttrium(Ill) oxide (Y:03), along with the importance of applying
morphological fractal indicators for quantitatively linking structure and properties.

Scientific results are presented through four published papers (Chapters 3.1-3.4).

The central part of the dissertation is the unified discussion of results, which integrates findings from the four
published papers. In the first paper, the influence of hybrid SrTiO3/MnQO; nanoparticles on the thermal and
mechanical behavior of PMMA-based composites is analyzed, with special attention paid to the relationship
between agglomerate morphology and improvements in properties. The second paper examines a system in
which PMMA is modified with the sodium salt of poly(4-styrenesulfonic acid-co-maleic anhydride) (poly(4-
styrenesulfonic acid-co-maleic anhydride) sodium salt, PSSMA) and reinforced with strontium titanate
(SrTiO3), with the aim of achieving better compatibilization and more efficient load transfer at the interface.
In the third paper, a fractal reconstruction of agglomerate contours and determination of the Hausdorff
dimension are applied as quantitative indicators of agglomerate irregularity, establishing a clear correlation
between agglomerate morphological regularity and the mechanical properties of PMMA composites. The
fourth paper includes structural, morphological, and mechanical analyses of PMMA composites reinforced
with hybrid SrTiOs/Y»0s3 nanoparticles, emphasizing synergistic effects of the nanoparticulate oxides and
achieving a favorable combination of hardness, toughness, and stability.

In the discussion, results are interpreted based on structural and morphological analyses (X-ray diffraction,
XRD; Fourier-transform infrared spectroscopy, FTIR; field-emission scanning electron microscopy, FE-
SEM), as well as thermal and mechanical testing (differential scanning calorimetry, DSC; tensile testing;
microhardness; controlled-energy impact testing). This structure enables consistent linking of composition,
micro/nanostructure, and functional properties of the material, and the derivation of guidelines for designing
more durable PMMA nanocomposites for dental use.

In the conclusion, the most important results are summarized and their scientific significance and applicability
are highlighted. The References chapter includes 131 bibliographic entries covering all relevant aspects of the
research, while the Appendices contain the statement of authorship, the statement of identity of the printed and
electronic versions, and the statement of use.

3. EVALUATION OF THE DISSERTATION

3.1. Contemporaneity and originality

Conventional PMMA is inherently brittle, with relatively low impact toughness, limited fatigue resistance, and
a tendency to initiate cracks at stress concentrators such as porosity, microvoids, and surface defects. Denture
fractures under functional or accidental loads therefore represent a frequent clinical problem, leading to patient
discomfort, additional chair time, and increased economic burden. The core issue is that conventional PMMA
cannot simultaneously provide high hardness, sufficient stiffness and tensile strength for dimensional stability,
and adequate toughness to absorb impact energy without catastrophic failure. To overcome these shortcomings,
numerous studies have explored introducing inorganic reinforcements such as, microparticles, fibers and later
nanoparticles, into the PMMA matrix. Traditional ceramic reinforcements such as alumina, silica, titania and
zirconia improved some properties, such as hardness or flexural strength, but often at the expense of others,
including impact resistance, aesthetics, or ease of processing. Many studies required high filler concentrations
to achieve meaningful reinforcement, raising issues of inhomogeneity, incomplete wetting, agglomeration, and
weakening of the denture base during service.

The research presented in this doctoral dissertation is fully aligned with modern trends in developing dental
polymer materials, where the focus is on nanocomposites that, with low reinforcement fractions, provide
significant improvements in impact resistance, hardness, and modulus, without unacceptable changes in
processability and thermal behavior. Particular relevance lies in the selection of SrTiO3-based nanoparticles,
which have been much less explored in dental PMMA matrices compared to traditional oxides.



The originality of the dissertation is reflected in: (i) introducing new hybrid SrTiO3/MnO2 and SrTiO3/Y203
nanoparticles for reinforcing PMMA and systematically evaluating their influence on impact behavior,
microhardness, and elastic parameters; (ii) applying the polymer compatibilizer PSSMA to improve the
polymer/nanoparticle interface; and (iii) introducing a quantitative, geometry-based description of
microstructure, fractal reconstruction of nanoparticle agglomerates and determination of the Hausdorff
dimension, linked to measured mechanical properties. By combining composite material development with
advanced microstructural and mechanical analyses, the dissertation goes beyond a descriptive level and offers
principles for rational design of dental PMMA nanocomposites.

3.2. Review of reference and used literature

The dissertation uses extensive and relevant literature, including classic and the most recent sources in the
areas of dental PMMA materials, polymer nanocomposites, reinforcement—matrix interface modification, and
characterization methodologies. Bibliographic units are appropriately selected to support the problem
statement (fracture and damage of PMMA denture bases), justify the choice of reinforcement and
compatibilizer, and position the results relative to existing approaches (ceramic reinforcements, hybrid
nanosystems, reinforcement mechanisms). A particular value is the inclusion of studies addressing
nanoparticle agglomeration and its influence on properties, as well as work in the domain of fractal
microstructure analysis. By including relevant standards and comparable testing protocols, methodological
consistency and comparability with literature data are ensured.

3.3. Description and adequacy of applied scientific methods

The experimental approach is appropriate for the stated objectives and includes all key steps: controlled
synthesis of nanoparticles, preparation of composites under conditions relevant for dental PMMA resins, and
characterization of structure, morphology, and properties. Structural analysis using XRD enabled phase
identification and assessment of nanoparticle crystallite parameters. FTIR was used to monitor chemical bonds
in the matrix and composites, while DSC and DMA were applied to analyze glass transition, relaxation
processes, and to indirectly assess the presence of residual monomer and small molecules. Morphology and
fracture mechanisms were analyzed by FE-SEM, while microstructural analysis was extended through
quantitative fractal reconstruction of agglomerates and determination of the Hausdorff dimension as a
parameter of complexity/irregularity. Mechanical tests (microhardness, tensile properties and controlled-
energy impact test) are appropriately chosen for dental PMMA materials and enable reliable comparison of
different formulations. By combining experimental results with microstructural parameters, clear structure—
property relationships and mechanisms controlling composite properties were identified.

3.4. Applicability of achieved results

The achieved results have clear applicability in the development of dental materials for removable denture
bases and related PMMA applications where impact resistance and surface hardness are critical (fracture upon
denture drop, fatigue damage during mastication, abrasive wear). It has been shown that by optimizing the
type and fraction of new SrTiOs-based hybrid nanoparticles, as well as matrix compatibilization, significant
improvements in properties can be achieved without introducing complex technologies that would reduce
industrial applicability. An additional contribution is methodological: the proposed fractal analysis of
agglomerates can serve as a tool for faster evaluation of dispersion quality and property prediction, which is
important for rational nanocomposite design in a broader range of polymer systems.

3.5. Assessment of the candidate’s ability for independent scientific work

From the dissertation and the attached papers, it is evident that the candidate possesses the capability for
independent planning and execution of experimental research: defining hypotheses, selecting materials and
parameters, performing synthesis and composite preparation, and applying modern characterization methods
and interpreting results. The candidate demonstrated high competence in data processing and critical analysis,
as well as scientific publishing ability, as reflected by four published papers in leading international journals,
which strongly verifies her independence and scientific maturity.



4. ACHIEVED SCIENTIFIC CONTRIBUTION

4.1. Overview of achieved scientific contributions

The scientific contributions of the dissertation can be summarized as follows:

o Synthesis and characterization of new hybrid nanoparticles (SrTiO3/MnO, and SrTiO3/Y,03) for
application in dental materials.

e Development of PMMA composites with different SrTiOs-based nanoparticles and establishment of
correlations between their content/dispersion and achieved mechanical properties, identifying the
system that provides the best balance of properties at relatively low reinforcement fractions.

e Demonstration that application of the PSSMA compatibilizer achieves intensive interaction at the
polymer/ceramic interface and contributes to improved mechanical properties.

e Introduction of quantitative fractal reconstruction of nanoparticle agglomerates in the PMMA matrix
and determination of Hausdorff dimension as a microstructural parameter, showing a high correlation
of this parameter with absorbed impact energy and elastic parameters.

e Definition of microstructure-based reinforcement mechanisms (crack arrest and deflection, local
plastic deformation around agglomerates) supported by fracture surface morphology, providing a basis
for the design of future dental PMMA nanocomposites.

4.2. Critical analysis of research results

The results are consistent and aligned with contemporary understanding of PMMA nanocomposite mechanical
behavior: increases in hardness and impact resistance depend on the nature of reinforcement and its
microstructural organization (agglomerates). It is particularly significant that agglomeration—often viewed
exclusively as a negative phenomenon—can (under certain conditions) participate in reinforcement
mechanisms through crack arrest and deflection. This conclusion is supported by fracture surface morphology
analysis and quantitative indicators from fractal analysis. After optimizing composition, dispersion, and
mechanical properties, these materials may be subjected to further testing for long-term stability and functional
bioavailability. Within the scope of the doctoral dissertation, the stated objectives have been fully achieved,
and the results represent a clearly measurable scientific and engineering contribution.

4.3. Verification of scientific contributions

The scientific contributions of the dissertation were verified by publishing the results in the following
international journals (papers indexed in WoS/SCIE):

Category M21a:

1. Elhmali, H.T., Serpa, C., Radojevi¢, V., Stajci¢, A., Petrovi¢, M., Jankovié¢ Castvan, 1., Stajci¢, L.
(2024). Correlation between Agglomerates Hausdorff Dimension and Mechanical Properties of
Denture Poly(methyl methacrylate) Based Composites. Fractal and Fractional, 8(6), 314. (IF=5.4)
(ISSN: 2504-3110) (https://doi.org/10.3390/fractalfract8060314)

Category M21:

1. Elhmali, H.T., Staj¢i¢, 1., Stajci¢, A., Pesi¢, L., Jovanovi¢, M., Petrovi¢, M., Radojevi¢, V. (2024).
Influence of Novel SrTiO3/MnO, Hybrid Nanoparticles on Poly(methyl methacrylate) Thermal and
Mechanical Behavior. Polymers, 16(2), 278. (IF=5.0) (ISSN: 2073-4360)
(https://doi.org/10.3390/polym16020278)

2. Elhmali, H.T., Staj¢i¢, 1., Petrovié, M., Jankovi¢, B., Simovi¢, B., Stajci¢, A., Radojevi¢, V. (2024).
Mechanical performance of denture acrylic resin modified with poly(4 styrenesulfonic acid co maleic
anhydride) sodium salt and strontium titanate. Polymer Composites, 45(12), 11404—11415. (IF=4.8)
(ISSN: 0272-8397; 1548-0569) (https://doi.org/10.1002/pc.28574)

3. Elhmali, H.T., Radojevi¢, V., Staj¢i¢, A., Petrovi¢, M., Stojanovi¢, D.B., Vlahovié¢, B., Stajé¢i¢, L.
(2025). Denture base poly(methyl methacrylate) reinforced with SrTiO3/Y,Os3: Structural,
morphological and mechanical analysis. Polymer Composites, 46(10), 8831-8840. (IF=4.8) (ISSN:
0272-8397; 1548-0569) (https://doi.org/10.1002/pc.29523)
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5. VERIFICATION OF ORIGINALITY OF THE DOCTORAL DISSERTATION

Based on the Rulebook on the procedure for verifying the originality of doctoral dissertations defended at the
University of Belgrade (University of Belgrade Gazette, No. 204 of 22 June 2018), the iThenticate program
was used on 25 December 2025 to verify the originality of the doctoral dissertation of the candidate Houda
Taher Elhmali Ibrahim, M.Sc. in Materials Engineering, entitled “Synthesis and characterization of polymer
composites reinforced with strontium titanate-based nanoparticles for dentistry applications.”

The total similarity index is 35%. The Commission evaluates that the determined similarity percentage is
expected and acceptable given that the dissertation is integrated and contains four already published papers by
the candidate, as well as the usual descriptions of standard methods, definitions, and bibliographic references.
No part of the dissertation indicates impermissible appropriation of others’ results; the similarities relate to the
candidate’s own previously published texts and standard scientific terminology, with proper citation of
sources.

Based on the above, the Commission considers the doctoral dissertation of the candidate Houda Taher Elhmali
Ibrahim to be original, and that academic citation rules have been fully respected, and thus the prescribed
procedure for its defense may continue.

6. CONCLUSION AND PROPOSAL

Based on the review of the doctoral dissertation content, the attached papers, and the achieved results, the
Commission concludes that the candidate has successfully fulfilled the set research objectives and that the
dissertation provides an original scientific contribution in the field of developing dental PMMA composites
reinforced with SrTiOs-based nanoparticles. The dissertation is methodologically well-founded, the results are
verified through publications in international journals, and the proposed approach has both scientific and
practical significance.

The Commission proposes to the Teaching and Scientific Council of the Faculty of Technology and
Metallurgy, University of Belgrade, to adopt this Report and to accept the doctoral dissertation of Houda Taher
Elhmali Ibrahim, M.Sc. in Materials Engineering, entitled “Synthesis and characterization of polymer
composites reinforced with strontium titanate-based nanoparticles for dentistry applications,” to make it
available for public inspection and forward it for final adoption to the Council of Scientific Fields for Technical
Sciences of the University of Belgrade, and after completion of the procedure, to invite the candidate to the
oral defense of the doctoral dissertation before the Commission in the same composition.

In Belgrade,
26 January, 2026

COMMISSION MEMBERS

Dr Radmila Janc¢i¢ Hajneman, Full Professor
University of Belgrade, Faculty of Technology and Metallurgy

Dr Dusica Stojanovi¢, Research Professor
University of Belgrade, Faculty of Technology and Metallurgy

Dr Milos Petrovi¢, Associate Professor
University of Belgrade, Faculty of Technology and Metallurgy

Dr Aleksandar Staj¢i¢, Senior Research Associate
University of Belgrade, Institute of Chemistry, Technology and Metallurgy



