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AHann3a UBUYHOT NPUNOja KOMMNO3UTHUX CMONA

3a rnel) CKeHUHr-eNneKTPOHCKOM MUKPOCKONKjoM
HaKOH NPUMeHe CTaHAApAHE U NocTeneHe TeXHUKe
dotononumepusauuje

CredaHn Jaunh', Lparuua Jaunh-CumoHosuh', CnaBosby6 Muskosuh?, Munow Jaunh?,
lopaH Paguuesuh’, Anekcanaap Mutuh', TopaH Towuh', Mapko Urnh?

'Opererbe 3a bonecTy 3yba v eHgopoHUWjy, KnnHika 3a ctomatonorujy, MegnuumHckn dakynter,
YHusep3uteT y Huwy, Huw, Cpbuja;

2KnuHuka 3a 6onectn 3y6a, CromatonoLuku dakyntet, YHuBep3auteT y beorpagy, beorpag, Cpbuja;
*TpaheBrHCKO-apXMTEKTOHCKM daKynTeT, YHuBep3auTeT y Huwy, Huw, Cpbuja;

*Operberbe 33 CTOMATONOLKY NpoTeTUKy, KnnHnka 3a ctomatonorujy, MeauumHckn dakynTer,
YHuBep3utet y Huwy, Huw, Cpbuja

KPATAK CAZIPXKAJ

YBop KeanuTeT Be3e komno3uTa 3a TBpAa 3ybHa TKMBa ce Hajuelwhe npoLemyje jausHOM Be3unBama
WM U30CTaHKOM MapriHanHe NyKoTuHe no obogy pectaypauuja. MapruHanHu nagekc (MW) je BaxaH
rokasare/b eprKacHOCTV NpUMoja MaTepujana 3a 3ybHa TKMBa jep NCTOBPEMEHO NoKasyje BPeAHOCTA 1
LWIMPVHE 1 AY>KNHE MapruHaHe MyKoTuHe.

Liwrb papa Linmb papa je 610 fa ce KBAHTUTATUBHO 1 KBaJIMTAaTUBHO MPOLIEHN BE3a KOMMO3UTHMX MaTepu-
jana 3a rneh v ytBpae BpeaHoct M/ y rnehy HaKoH NprMeHe ABe TEXHUKE CBETIIOCHE NoiMMepur3aLumje
1 ABa KOMMO3MTHa CUCTEMa.

MeTope papa Ha ekctpaxoBaHuM 3y6uma je pectaypucaHo 40 KaBuTeTa NeTe Knace 3a aHanusy npunoja
Komno3swuTa 3a rnef) CKeHUHr-eneKTpoHckoM Mukpockonujom (CEM). Agxesuja 3a rneh je o6e3behmBaHa
npumeHom Adper Single Bond 2 — ASB (3M ESPE), ogHocHo npumeHom Adper Easy One — AEO (3M ESPE).
CBeTnocHa nonmmepm3saunja KoMnosuTHor matepujana (Filtek Ultimate — FU; 3M ESPE) BpLueHa je cTaH-
JapAHVM XanoreHnm ceetnom (HIP) unwn T3B. soft start nporpamom (SOF).

PesyntaTu KBaHTMTaTVMBHA U KBaNUTaTUBHa aHan3a je Nokasana 60/be MMKPOMOPQOOLLKO Be3uBake
Komno3uTa 3a rnel) kop SOF ocBeT/baBatba U ASB/FU komno3uTHor cnctema. Ha ocHoBy ABOCMEpHOT
ANOVA TecTa, pasnuke y BpegHoct MU nsmehy pasnnuutix ceetnocHononumepusyjyhux texHuka (HIP:
0,6707 n SOF: 0,2395) 6une cy CTaTUCTUYKK 3HayajHe (p<0,001), Kao 1 pa3nuke namehy KOMAO3UTHUX
cuctema (ASB/FU: 0,0470 n AEO/FU: 0,8651; p<0,001).

3akrmpyuak bosbu MapruHanHu npunoj komno3swuTa 3a rnef) o6esbeheH je npumeHom SOF ocBeT/baBaka

Kop 06a KOMMO3MTHa cucTemMa.

Krbyque pe4n: KOMNo3nTHe CMOJ1e; CBET/IOCHA nonmmepmaau,mja; agxe3nsu; rneh

yBof

KoMIo3nutHy MaTepujaam faHac MOy fa Ha-
IIOKHaJe U3Ty6/beHO 3yOHO TKVMBO Y3 MOTITYHE
¢dyHKIMOHATHE 1 ecTeTCKe 3axTeBe. MebyTnm,
AYTOTPAjHOCT KOMIIO3UTHUX UCITYHA je YCKO
[IOBe3aHa C KBa/JIMTETOM Bese 3a TBpHe 3yOHe
crpykrype. [IpaButal n360p KOMIIO3UTHOT
crcreMa M fOOpa KIMHMYKA TEXHIKA CY HEOII-
XOJ{HJ YCTIOBU 32 IIOCTV3aEhe KBA/ITETA BE3-
Bama MaTepujaa 3a r7eh u jenTnH 3y6a [1, 2].

D1aBHM 1Tpo6/IeM CBETIOCHOIIONMEPH3Y]Y-
hux KoMIT03MTa je KOHTPAKIMja TOKOM HOJIN-
Mepusaryje. Hanme, TokoM ocTBapuBarbsa Bese
KOMIIO3UTHMX MaTepujaa IPeKo JEHTUHCKOT
afixe31Ba, 3a 3yOHe CTPYKType HACTajy MHMU-
LVjaIHY M pe3UAyaTHM [ONYMePU3aL[IOHN
CTPEeCOBU AY)X 31/J0BA KaBUTETA KOjU y3pO-
Kyjy HacTaHaK MUKpOIyKoTuHe [3, 4]. Bpojua
MCTpaXXMBatba Cy IIOKa3a/a Ja II0YeTHO CBe-
TJIO CMalbeHOT MHTeH3NUTeTa 06e36ebyje 60my
MapruHaiaHy agantanyjy. Crabuju MHTeH3UTeT
CBeT/Ia Ha [TOYeTKY onuMepu3sanyje omoryha-

Ba 60/bY afAIITALNjy U Tederbe MaTepujasa Ipe
HETO IITO JOCTUTHE TauKY JKeNNpPAba, Y/Me Ce
CMabyje KOHTPAaKLMOHN CcTpec 1 oMoryhasa
60/pa MapruHanHa agantanuja [5-10]. T3s.
soft start monmuMepu3sanyja obesbehyje mover-
HII IepVOJ; CBET/IOCHE aKTUBAL[Vje HUCKOT VH-
TEHSITETA, & IOTOM jader VHTEeH3UTETA, YIMe
ce 06e36ehyje 60/pM MapryHaTHY IHTEIPUTET
u 6e3 HapylIaBamba MEXaHIIKIX 0COOMHA Ma-
Tepujana [6]. MebyTum, yKonMKo KOMIIOSUTHY
MaTepyjasl He IPUMU JOBO/BHY KO/IMYMHY CBe-
T/I0CHe eHepruje ofpeleHe TamacHe AyXuHe u3
arapara 3a OCBeT/baBabe, 00JMYHO FOMasy 1O
HENOTIIyHe ITOMMepy3alije MOHOMepa, C/ia-
6uje jaunHe Bese, clab/berba MEXaHNIKIX CBOj-
cTBa KOMIO3uTa, MoryhHoctu ocnobabama
HeBEe3aHUX MOHOMEpA y YCHY AYIUbY U II0jaBe
reHoToKcuyHocTy [11].

Ha xBanuter py6OHOTr 3aTBaparma CBETIO-
cHomonuMmepu3yjyhux kommosura yruay
MHOTH QaKTOpH, IIpe cBera 1360p MaTeprjaa,
07fabup CBETIOCHOT M3BOPA, OHOCHO TEXHNKA
amIMKanyje MaTepujasa U TEXHUKA OCBET/ba-
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Bama. KoH}y3nja 1 KOHTPafUKTOPHOCTU HACTAjY yCIIeN
IIOCTOjarba BEMMKOT 6poja 1 BpcTa poTononumepusyjyhux
M3BOPa, Ka0 U TeXHMKA CBETIIOCHE ONMMMepu3alyje.

LIU/b PALA

IIwp paga je 610 Ka ce KBAHTUTATUBHO U KBaJIUTATUB-
HO IIpPOLIeHN Be3a KOMIIO3UTHUX MaTepujana 3a riebh u
YTBpJe BPeRHOCTI MapriHaHOT MHJIeKca y ey HakoH
IIpMMeHe JIBe TeXHUKe CBETIOCHE oMMepu3salje 1 fiBa
KOMIIO3MTHA CUCTEMa.

METOAE PAAA

Kao matepujan y nucrpaxupamyma KopuinheHo je 40 exc-
TPaxOBaHMUX JBYACKUX Mosapa. [IBasieceT 3yba ¢ KOMIIO-
3MTHUM pecTaypaliijaMa IeTe kjiace kopuiheHo je 3a
KBaHTUTATMBHY IIPOLIeHY Be3e KoMIIo3uTa 3a e, ox-
HOCHO Mepeme IIMPUHE U Iy KMHE MapriHaaHe IyKOTUHE
Iy obuma pecraypanuje. IIpeocranux gBagecer 3y6a,
Takobe ¢ pecTaypanujama nere Kiace, IIpeceriaHo je Kpo3
pecTaypauumje pajy KBaaUTATUBHE aHA/INM3€ IIPUIIOja KOM-
HIO3UTHE CMOJIe 3a I7lel) IpYMeHOM CKEeHMHT-e/IeKTPOHCKe
Mmukpockonuje (CEM).

Mpunpema 3y6a 3a Mepetbe Ay»KMHe N WMpUHe
MapruHasnHe nykotuHe y rnehu

,HBaI[eCCT CBEXXE€ €KCTPAaXOBaHUX JbYACKMX MOJapa je
ounmheno Ol KOHKpEMeEHaTa ” OCTaTaKa MEKOT TKIBaA.

KaBurern nere xnace mpenapycanu cy porupajyhnm nu-
cTpyMeHTMMa. Pafu cTaHapan3anyje KaBuTeTa, YBeK je
kopuurheHo OKpyITIO AujaMaHTCKO cBpAIo (107-126 um,
No 806314-001544016, Majsunrep, Hemauka), koje je ko-
puurheno 3a net npenapanyja. JJuMeH3nje KaBUTeTa Cy
6une 2,5-3,0 mm y XOpPM3OHTATHOM IIPaBLy U 2 mm y
BEPTUKATHOM IPaBIy, MaKCUManHe AyOuHe Ko 3 mm,
IITO je KOHTPOJIMCAHO TpafyucanoM conpom. Ce uBu-
Ile KaBuTeTa Cy Oute u3Hax riehHO-IleMeHTHe TpaHulLie.
Inehne uBme cy 3akomasane 0,5-1 mm PpuHUM ITaMu-
YaCTVM JVjaMaHTCKMM cBpaioM (40 um, ISO 806204 lot
540570) y3 xopuihemwe Mamux 6p3uHa poranyje.

Jlecert 3y6a je pecTaypucaHO KOMIIO3UTHIM CUCTEMOM
Adper Singl Bond 2 (ASB) u Filtek Ultimate (FU) - goda-
3HM A/IX€3VB, TEXHVKA HATPy3arba U MCIMpPaba I XNOPuy-
HJ HAHOKOMITO3MT, U YMHIIO je IIPBY IPYITY Y30paKa, JOK
je IpeocTanux geceT 3yba, pectaypucanux nomohy Adper
Easy One (AEO) u FU - jemHoda3Hu anxesuB, TEXHVKa Ca-
MOHArpusama 1 XMOPUAHY HAHOKOMIIO3UT, YMHIIO APYTY
rpymy ysopaka (Taberna 1).

Apxe3MBHM NOCTyNaK Harpusarba 1 ncnupamwa

Hanomeme ASB afxesnBa je BpIIEHO TaKO LITO Cy UBUIE
I7lehu ¥ Liesla MOBpIIMHA KaBUTeTa HaTPU3aHU KUCETIN-
HoM Scotchbond Etchant (3M ESPE) TokoM 15 cexyHpu,
a ToToM Mcrmpany 10 cekyHaM U 671aro OCyLIeHy KYII-
IIOM BaTe. AIXe3/B je HaHOIIEH y [iBa y3aCTOIIHA CJI0ja
MOKpeTUMa yTpibaBama 15 cekyHau. biarom crpyjom
Basjlyxa y Tpajamy Of IIeT CEKYH/IM MICTabMUBAH je CII0j
ajxe3yBa U MOJVMMEPU30BAH CTAaHAAPAHUM CBeT/IOM 10
CeKyH[IN.

Ta6ena 1. MaTepujann obyxsaheHun ncnutnearem (npema nofaurma npomnssohava 3M ESPE)

Table 1. Materials included in research (information from 3M ESPE)

Cacras
Composition

Matepujanu
Materials

CkpaheHuua 3a
Lot# maTtepujane
Abreviation of materials

Adper Single Bond 2
(3M ESPE)

[1BodasHM KOHBEHLMOHANHM aAXe3m1B Ca Harpusarmem 1 ncnuparem:
eTun ankoxon, BisGMA, cunnka TpeTnpaHa cunaHom (HaHouecTuue
BenunuvHe 5 nm), HEMA, rnnuyepon-grmetakpunart, KOnosmmep akpusiHe u
UTaKoHWNYHe KncenuHe, UDMA, Boga

Etch and rinse, two- steps, conventional adhesive: ethyl alcohol, BisGMA,
silane treated silica (nanofiller 5 nm), HEMA, glycerol dimethacrrylate,
copolymer of acrylic and itaconic acids,UDMA, water

N208826

ASB

Adper Easy One
(3M ESPE)

CamoHarpu3ajyhu agxesus, jegHodasuun: HEMA, BisGMA, Bopa, eTaHon,
xeKkcun ectpy GochopHe N MeTaKpUITHE KUCENVHE, CUNNKA TPeTUpaHa
CUNaHOM (HaHOUeCTHLe BeIMUMHE 7 M), XeKCaHeaUon-AMMeTakpunar,
KOMONMMMEP aKPUJTHE N UTAKOHUYHE KNCENNHE, KAMPOPXUHOH,
TpumeTun6eHsomnandeHnn-ochuHokcna

Self etch, one-step adhesive: HEMA, BisGMA, water, ethanol, phosphoric
acid-metakriloksi hexylesters, silane treated silica (nanofiller 5 nm),
hexanediol dimetakrilat, copolymer of acrylic and itaconic acid,
camphorquinone, trimethylbenzoyldiphenyl phosphine oxide

N440569

AEO

Filtek Ultimate
(3M ESPE)

HaHoxnbpugHun komnosut: UDMA, BisGMA, BisEMA, TEGDMA,
CcMnaHu3npaHa Kepamurka, CUnnumjym, soga

Nanohybrid composite:UDMA, BisGMA, BisEMA, TEGDMA, silane treated
ceramic, silicon, water

N218622

FU

BisGMA - 6ucdeHon A purnuumann eTap-metakpunat; HEMA - 2-xuppokcnetn metakpunat; UDMA - puypeTaH-aumeTakpunart; BisEMA — 6ucdeHon A nonuetuneH

rnuKkon auetap-gumetakpunat; TEGDMA — TpueTuneHrnukon-gumetakpunat

BisGMA - bisphenol A diglycidyl ether dimethacrylate; HEMA - 2-hydroxyethylmethacrylate; UDMA - diurethan dimethacrylate; BisEMA - bisphenol A poliethilen

glycol diether dimethacrylate; TEGDMA - threethilen glycol dimethacrylate

405
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Apxe3nBHM NOCTYNaK camoHarpusarba

Hanourewe AEO apxe3uBa Ha NOBpILUVHe Iiehu 1 feHTH-
Ha BpIIeHO je 30 ceKyHU Y3 IOKpeTe yTp/baBama. Buirak
aJixe3yBa OCTPaIbMBAH je CTPYjOM Bas3ayxa pajgy fobu-
jama cjajHOr, TeYHOT (MIMa Ha MOBPIIVHM KaBUTeTa. 3a-
THUM je afXe3VB IIO/IMMEPN30BaH CTaHJapIHMM CBETIOM
10 cekynpu.

HaxoH HaHolIewa HaHOXMOpUAHOT KoMmiosuTa FU y
jEIHOM CJ10jy, IIET pecTaypalyja U3 IIpBe IPyIle K IIET pe-
cTaypanuja u3 gpyre rpyne (10 3y6a) je nomiMepusoBaHo
CTaHJJap/IHO, CBET/IOM BUCOKOT MHTeH3UTeTa (eHIL. high
intensity power — HIP), 800 mW/cm? y Tpajamy of 40 ce-
KYHJH, a 10 TIeT IIPe0CTaINX pecTaypalyja u3 obe rpyme
HO/IVMEPU30BAHO je MOCTENEeHO, IIPYMEHOM T3B. soft start
texHuKe (SOF), CBeT/IOM HIDKET MHTeH3uTeTa 10 ceKyHau,
a 3aTVIM CBET/IOM BUCOKOT MHTEH3UTeTa 10 60 CeKyHAM
(400 mW/cm? 10 cexyupu + 800 mW/cm? po 60 cexyH-
o). AXe3VBHA CpefiCTBa U KOMIIO3UTHY MaTepyjaiu Cy
HONMMMePU30BaHM XajoreHoM namnoM Elipar Highlight
(3M ESPE; No 938020000257) y3 CTPMKTHO IIOLITOBaIbe
yIyTcTBa IpousBohaua. JaunHa CBeTIOCTI Ha CBET/IOBOAY
JIaMIIe KOHTPOJIICaHa je eKCTepHUM pasuomeTpoM (De-
metron CT, CAJI).

Bumak KoMIo3uTa je yklambaH I0NINpameM pecTay-
paunja Soflex muckosuma (3M ESPE). Ilonupame je KOH-
TpoJcaHo npuMeHoM 12 myra Beher yBehama Ha cTepeo
MUKPOCKOITY. Y30pIL CY IOTOM CTaB/baH! Y pU3UOJIOIIKY
pacTBOp Ha Temmneparypu of, 37°C, HakoH 24 Jaca ucnu-
PaHM Y aJIKOXOJTY ¥ CYIIeHN.

HaxkoH ¢ukcupama y3opaka 3a LUINHAPUYHE HOCA-
ye (Dotite point xc 12 carbon, JEOL) HaHOIIIEH je TaHAK
¢710j 3nara o wyuxosoj nospuny (JFC 1100E JonSputter,
JEOL).

Maprunanuu npumnoj KOMIO3UTHMUX pecTaypalnuja je
aHa/IM3MpPaH IIOMONy CKeHUHT-e/IeKTPOHCKOT MMKPOCKOIIa
(JSM-5300, JEOL).

Cnuka 1. CEM Mukporpadcky cHMMaK Lenor obrma rcnyHa og ASB/
FU komno3uTtHor cuctema. FU je nonumepursoBaH ctaHgapaHom (HIP)
TEXHUKOM (yBenuuatrbe x35).

Figure 1. SEM micrography of the complete filling with ASB/FU com-
posite system. FU was polymerized using standard (HIP) technique
(magnification x35).

ASB - Adper Single Bond 2; FU - Filtek Ultimate; HIP - high intensity power

| doi: 10.2298/SARH1408404D

Mepete fyKnHa MapriHajHNX NyKOTMHA

3a caku y3opak ypahenu cy CEM mukporpadcku cHUM-
IV KOMIIO3UTHMX pecTayparja mpu yeehamy op 35 myta
pany mpuKasa YMTaBoOT 06MMa pecTaypalyje Ha jeTHOM
canMKy (Crmka 1). 3aTuM cy CyKIeCMBHO CHMMAaHHU Jie-
70BU 00MMa pecTaypalyje 1o ITyHe Ay>KUHe 00MMa, IpH
yBehamy op 100 myTa, Kako 6u ce MpoBepIUIO MOCTOjarbe
MapryHaIHe IyKOTHHE, U3MEPUIA heHa Ty>KIHA Y MUKPO-
MeTpMMa U TIpMKa3ajia IIPOLeHTYaTHO Y OFHOCY Ha YKYIIHY
Ry>XuHy obuma pecraypanuje (Cnuka 2). [Iponenar ay-
>xuHe nykortuHe (IIT) je, mopep mmpure nykotuse (III1T),
6110 HeoIIXOaH IMapaMeTap 3a U3padyHaBambe MapryHal-
Hor uHpekca (MI): MU=IITIxIIII1/100 [2, 4, 8, 9, 10].

Cnuka 2. Komnjytepcka moHTaxa CEM muKporpadpckux cHumaka npm
ysehatby of 100 nyTa Ha 06UM pecTaypauuje CHUMBbEH C yBehatbem
of 35 nyTa. ViBuue pectaypaumje cy TpacvpaHe KOMMjyTepCKuM o ny-
Hor obrMa KoMmo3uTHor ncnyHa of ASB/FU nonvmepunsoBaHor HIP
TEXHUKOM.

Figure 2. Computerized editing of SEM micrographies with 100x mag-
nification of the restoration diameter recorded with 35x magnifica-
tion. Restoration borders were traced by computer up to complete
volume of ASB/FU filling, polymerized by HIP technique.

&
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Cnuka 3. [ly>KrHa MapruHanHe nyKoTVHe U HeH 3annc y MMKpome-
TPVYMa 1 NPoLeHTUMa, u3mepeHa copteepom Autodesk AutoCAD, 3a
pectaypauujy of ASB/FU nonumepusosaHy HIP TexH1Kom

Figure 3. The length of marginal gap in micrometers and percentages,
measured by Autodesk AutoCAD for restoration by ASB/FU, polymer-
ized using HIP technique
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Ha ocaoBy CEM Mukporpagdckux cHuMmaka yBehannx
35 nyTa, MO3NULMOHMpaHe Cy U ciajaHe poTorpaduje yse-
hane 100 nyTa. [Tosunonuparme 1 Mepeme Jy>XKIMHe Iy-
koTuHa Ha cnojeanM CEM Mukporpadckum cHUMIIMa
npu yBenu4damwy ofi 100 myTa BpLIEHO je KOMILjyTEPCKUM
nporpamoM Autodesk AutoCAD. Victum nporpaMoM je
Hajllpe MepeHa YKyIIHa JyXWHa o6MMa pecTayparnje,
3aTVIM Jy>KMHa IYKOTHHE JyX 00MMa, a IIOTOM MU3pady-
HaBaH IpoLleHaT AYy>XMHe TyKoTKHe. VIsMepeHe my>XuHe
IIYKOTMHA €y 3aTuM yupraBane Ha CEM mMukporpadckum
CHUMIMMA pecTaypalyja CHUM/beHVX ipu yBehamwy ox 35
nyTa (Crmka 3).

Meperbe WMPVHa MapruHaaHNX NnyKoTnHa

MInpune mapruHanHe nykoTuHe MepeHe cy Ha CEM mu-
KporpadckuM cHuMIMa takohe momohy cograepa Auto-
desk AutoCAD, npu ysehamwy op 1.000 myTa, Ha iBa cer-
MeHTa 00MMa Ifie je IYKOTVMHA OVIa HajBUILe M HajMabe
u3paxkeHa (Ha IeT Tayaka).

CraTnctnyka o6papa nogaraka

CrarucTiyka aHammsa ypaleHa je JeCKpUIITBHOM 1 aHa-
JIUTUYKOM CTaTUCTVIKOM METOOJIOTMjOM IPVYMEHOM
nBocMepHor (two-way) ANOVA Tecra (5BodakTOopcka
aHa/nM3a 3a JIBe CBETIIOCHOIOMMMepn3yjyhe TexHuke u
iBa KoMIIo3uTHa cucTeMa). OnpebuBana je craTncTiaka
3HAYAJHOCT yTHIIAja TEXHUKE OCBET/bABAbA U KOMIIO3UT-
Hor cuctema Ha MV koMnosutHyx ucirysa y rneb.

Ta6ena 2. MpoceyHe BPeAHOCTV MapruHanHor MHAEKCA Y 3aBUCHOCTY
o[} TEXHUKe CBET/IOCHEe Monmepm3saLyje

Table 2. Average values of marginal index in relation with technique
of photopolymerizacion

Mpunpema y3opaka 3a keanutatusHy CEM
aHanusy npunoja komnosura 3a rneh
(npecek Kpo3 pectaypauuje)

JIBajieceT KOMIIOSUTHUX UCITyHA ITeTe K/1ace IIPUIIpeMbe-
HO je Ha Beh omcany HaunH. Hajnpe cy cedeny kopeHOBU
3y0a, a IOTOM Cy KpYHMUIIe IIpeceliaHe IOHTUTYAVHATHO
KpO3 KOMITO3UTHE UCITyHe, KaKO OJ1 ce eKCIIOHMPAO CIIOj
Marepyjana ¥ TBpAUX 3yOHUX TKUBA. 3aTUM Cy Ipeceln
nonupanu Soflex [UCKOBUMA, KOHAVIIIMOHMPaHK 37-1Ipo-
LIeHTHVIM pacTBopoM ocdopHe kucenmHe (60 ceKyHm) 1
VCIIMPaHM CIPejoM BOJie y3 BasAyllIHy nputucak. Hakon
TOTa IIOBPIIMHA je HaTallaHa JBOIPOLIEHTHIM PacTBOPOM
HarpujyM-xunoxiaopura (60 cekyHAM) pagy pacTBapama
opraHckor fena febpuca [12]. ITo upentuduxanmju ag-
Xe3UBHOT cItoja MaTepujana u riehu, momohy CEM je Bp-
IIeHa MUKPOMOPQOIoLIKa aHaMM3a XMOPUAHOT C1oja U
TPHOBa CMOJIe. Y30pLM CY IIOCMATPaHy IIPY yBeINYarby
oz 1.000 1 3.500 myTa.

PE3YNITATU

Pesyntatun kBaHTuTtatnBHe CEM aHanuse
npunoja KOMMNO3UTHUX cMona 3a rneh
(06um pectaypauuje)

Ha ocHOBY n3MepeHNX y>KMHA U IIMPYHA MapTMHATHUX
IYKOTMHA OKO KOMIIOSUTHUX MCITyHa y rnehu yTBphena je
HajMaa BpegHocT MU (0,0262+0,03213) mocre npuMeHe
SOF TexHuKe CBET/IOCHE NONIMMepU3aliyje U MaTepujaaa
ASB/FU. Hajsehn npoceynn MU (1,2858+0,9143) nusme-

Ta6ena 3. 3HauajHOCT pasnvKka n3mehy NprUMerHeHNX TeXHUKa CBETNO-
CHe nonvmepu3saumje n KOpUWHeHNX KOMMO3NTHUX cucTema

Table 3. Importance of differences between used techniques of
photopolymerization and used composite systems

KomnosunTtHu MapruHanHu nHaekc

OcBeT/baBatbe cuctem N Marginal index
Light curing Composite _

system X SD Min | Max

ASB/FU 50 | 0.0678 | 0.09134 | 0.00 | 0.57
HIP AEO/FU 49 |1.2858 |0.91431 | 0.00 | 3.98

YiYHO | 99 | 06707 | 0.88783 | 0.00| 3.98

Total

ASB/FU 50 |[0.0262|0.032130.00| 0.14
SOF AEO/FU 50 | 0.4528 | 0.48850 | 0.00 | 1.81

YYHO | 14 | 02395 | 040568 | 0.00 | 1.81

Total

ASB/FU 100 | 0.0470|0.071250.00 | 0.57
YKynHo AEOQ/FU 99 (0.8651 |0.83903 | 0.00 | 3.98
Total y

KYMHO 1 199 0.4540 | 0.72051 | 0.00 | 3.98

Total

HIP — cBeTNIO BUCOKOI MHTEH3UTETA (CTaHAAPAHO OCBET/baBakbe); SOF
— CBET/IO HVXKer na BULLEr UHTEH3MTeTa (NoCTENeHO OCBeT/baBakbe);
N - 6poj 3y6a; X — apuTmeTnUKa cpeamnHa; SD - cTaHaapaHa AeBujaumja;
Min - Hajmarba BpefHoCT; Max — Hajseha BpegHOCT

HIP - high intensity power of light (standard curing); SOF - soft start

(two-step curing); N - number of teeth; X - mean value; SD - standard
deviation; Min — minimal value; Max — maximal value

MapruHanHm nHaekc
V3Bop Marginal index
Source Mean
o square 7 P
Kopurosatm MoAen 3 | 16836 | 62799 | <0.001
Corrected model
KokcranTa perpecuje 1 | 41772 | 155810 | <0.001
Intercept ’ ’ :
Ocsermasatoe 1 | 9512 | 35480 | <0.001
Light curing
KomnoswThy cnctem 1 | 33637 | 125464 | <0.001
Composite system
OcBeT/baBatbe +
KomMno3nTHu cuctem
Light curing + 1 7.788 29.051 <0.001
Composite system
Epe””‘a 195 | 0.268
rror
YKynHo
Total 199
KopuirosaHu ykyrnHu ckop 198
Corrected total

df - cteneH cnobopge; Mean square — KBagpaT apUTMETUYUKE CpeanHe
BapujaHce; F — emnupumjcka BpeAHOCT; p — CTaTUCTUYKa 3HaYajHOCT

df - degree of freedom; Mean square - estimate of population vari-
ance based on the variability among a given set of measures; F — em-
pirical value; p — statistical significance
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PeH je Kop CTaHAapfHe CBeTI0CHe onuMepusanyje (HIP)
u npumeHe Matepujana AEO/FU (Tabena 2).

Y tabenu 2 cy npukasaHe U npocedHe BpegHocTy MU
y 3aBUCHOCTM Of] TEXHMKe OCBeT/baBama. Pasnuke mpo-
CEeYHVX BPEeIHOCTM OBOT MHIekca usMehy pasmmunrux
cBeTIOCHOMOMMMepu3yjyhux rexanka (HIP: 0,6707; SOF:
0,2395) Oute cy cTaTUCTUYKY 3Ha4YajHe, Kao U pasjyKe
nsMehy xomnosutHux cucrema (ASB/FU: 0,0470; AEO/
FU: 0,8651) (Tabena 3).

Y Tabenu 3 je npukasaHa 3HA4YAjHOCT JOOMjeHUX pas-
nmuka y MU momohy tecta ANOVA. Pasnuke y BpenHO-
ctuma MU yenen kopuinhersa pasinanTuX TeXHUKA CBe-
TJIOCHE ITONMMepHu3aLyje 61jie Cy CTaTUCTUYKM 3HaYajHe
(F=35,480; p<0,01), kao u pasnuxe ycen Kopuihema pas-
JIVYUTHUX KOMIIOSUTHUX cucTeMa (F=125,464; p<0,001).
YoueHo je fa mocToju MHTepakuuja usMmehy rexumka
CBET/IIOCHE IOMMepu3anyje 1 KOMIO3UTHUX CUCTeMa
(F=29,051; p<0,001).

Y 0BOM MCIIUTVBAIY YOUEH je HajOO/by MapryHaIHU
IIPUIIOj KOMITO3UTA 3a I/lel) 10 06UMy pecTaypanuja of
ASB/FU nonumepusoBanux texunkom SOF (Cnuka 4).
Crabuju KBanuTeT Be3e KOMIIO3UTa 3a el yTBpDheH je
oko pecraypauuja off AEO/FU nonumepusoBaHux Tex-
unkoMm HIP (Cnuka 5).

Pesyntatu kBanutatusHe CEM aHanuse npunoja
KOMNO3uTHUX cmona 3a el (npecek kpos3
pectaypauuje)

KBanmuraryBHa aHaM3a je yTBpAWIa Hajo0bY MUKPOMOP-
(oIIOIIKY IOBE3aHOCT KOMIIO3KTa 3a Ilel) HakoH Kopuiithe-
wa SOF ocBeT/paBamwa ASB/FU KOMIIO3UTHOT CCTEMA.
Kop ajixesuBHe TeXHUKe HArp13atba U MCIMpara rieh)-
HU XUOPUIHM CJI0j Ce cacTojao Off ABa eJIeMeHTa: IIOBP-

1

Cnuka 4. CEM mukporpadckm cHUMak cermeHTa obrmMa pectaypauuje
of ASB/FU nonumepumsoBaHe SOF TEXHUKOM, C MMHVMANHOM MUKPOMy-
KOTMHOM (M3MepeHe BPeAHOCTM WNPUHE NYKOTUHE Y Um; yBennJyatbe
x1000)

Figure 4. SEM micrography of the segment of ASB/FU restoration po-
lymerized by SOF technique, with minimal microgap (values of gap
width in um; magnification x1000)

SOF - soft start

MIMHCKY VHOUITPOBaHe cMosie U GOPMIUPAHNX TPHOBA
CMOJI€ KOjJ1 IPOAUPY Y MHTePIpU3MATCKe IIPOCTOPeE I7le-
bu. 360r Tora je anxe3us ASB popmupao nebmu xubpus-
HI c110j (5-10 pm), kao u kpahe u gy>ke TPHOBE CMOJIe Ha
crojy ca rehHuUM TKUBOM.

Kox anxesyuBHe TexHVKe caMOHarpusama rinehuu xu-
6pUaHY C/I0j ce cacTojao YITTaBHOM Off IIOBPIIMHCKA
uHQUITPOBaHe CMOJIE, C HEIIOTIIYHOM U MUHMMATHOM
HarpuseHomhy npusmaruyHe riehu. 36or Tora je anxe-
3uB AEO ¢popmmpao TaHak xubpupuu cnoj (1-3 ym) Ha
npusMaru4Hoj riebu, anu 6e3 TpHOBa CMOJIe, TaKo fa je
4eCTO HOMasujIo O HeroBor ofBajama of rehu (Cnuke
6,7,8u9).

ANCKYCUIA

IMonumepusanyja eHTaTHNX KOMITO3MTA je YCKO MoBe3a-
Ha Ca 3allpEMMHCKOM KOHTPAKIMjOM MaTepujajia 1 KOH-
TPAKL[VIOHMM CTPECOM, IITO TOBOAY IO HEIPUPOJHE Bese
Ha CTIOjy pecTaypanuje 1 KaBuTeTa. Kaga KOHTpaKIMOHM
CTpec HafiMalllll ja4MHy Be3e, MapTMHA/IHY IIPUIIO] ce TyOu
¥ HacTaje IIyKOTMHA Ha CTI0jy KOMITI03uTa 1 3y6a [13, 14].
KoHTpaxija pacrionoXuByux KOMIIO3!TA je HA HUBOY OF
2% 10 4%. Ycnen nmonuMepu3alioHe KOHTPaKIyje U CTpe-
ca peMeTH ce Be3a KOMITO3MTHE CMOJIe ca 3yOOM 1 Jomasu
mo omrehemwa agxe3MBHOT CII0ja MaTepyjana u 3yba [15].

CaeT/0cHa ONIMMepy3aliyja je BaxkaH GakTop 3a ycrex
Y JYTOTpajHOCT uciryHa. CBeT/IOCHM M3BOP MOXe Jja Ba-
pupay cBOjoj ClIeKTpa/HOj eMucuju u jaunnu. Pagu on-
TYMAJTHOT KJIMHUYKOT yCIleXa, II0/IMMePU3aliIOHY IIPOTO-
KOJI MOPa OiTOBapaTy KOMITO3VTHOM MaTepujaiy, OFHOCHO
MOpa MMaTy OfroBapajyhy jaunHy CBeTIOCTU U TalacHy
myxuHy [16]. [Jok mpousBohauu Gpopcupajy HoB1je TeXHO-
JIOTHje CBETIOCHMUX M3BOPA, 3a BehMHY KIMHUYKIUX JIeKapa

iy

-
T
\:_.,.-.

Cnuka 5. CEM mukporpadckn cHuMak gena obmuma pectaypauuje og,
AEO/FU nonumepusoBaHe HIP TeXHWKOM, Ca 3Ha4ajHOM NyKOTMHOM
(M3mepeHe BpeHOCTU LWWINPUHE NYKOTUHE Y UM; yBenuyarse x1000)
Figure 5. SEM micrography of a part of AEO/FU restoration, polymer-
ized by HIP technique, with significant gap (values of gap width in
pm; magnification x1000)

AEO - Adper Easy One
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Cnuka 6. CEM Mukporpadckm CHUMaK MapriHanHor npunoja Komro-
3uTHOr cuctema ASB/FU 3a rneh y3 npumeHy SOF TexHMKe ocBeT/baBa-
tba KOMMo3UTa. Mi3pakeHn MUKPOTPHOBU cmore. Hema MUKponyKoTu-
He Ha cnojy pectaypauuje 1 rnehu. MNpecek Kpo3 pectaypaumjy x1500.
Figure 6. SEM micrography of marginal bond between composite
system ASB/FU and enamel, using SOF technique for light curing the
composite. Visible microtags of resin. No microgap at the place of bond
between restoration and enamel. Cross section of the restoration x1500.

je xmacwuna QTH (quartz tungsten halogen) namia u fape
OCHOBHO CPeJCTBO 3a PoTononmmepnsanyjy. [JaHac cy cse
nonynapuuje LED namne (enrn. light emitting diode), xoje
ce 360r cBOje e(PMKACHOCTY M eMUCHOHOT CIIEKTpa CBe Je-
mhe kopycTe y KIMHMYKOj npakcy [16]. [Tpe renepanuje
LED anapara cy 3axTeBaje IBOCTPYKO JYXY eKCIIO3VII-
jy y omnocy Ha QTH amaparte. VicnutuBameM aucnepsuje
cBeria LED amapaTa IOTBpheHO je fa mocefma reHepa-
IjMja OBMX amapara obesbebhyje cmmuan wm Hemro 60/pM
cTened KoHBep3auje of, QTH monmumepusyjyher csetna. ¥
uctpaxnpamwuMa Jleonappa (Leonard) [17] ycTaHOBbE-
HO je #a je mwect off cefiaM LED nonumepusyjyhux nam-
I oKa3ajo cinyHe edekre kao QTH nomimepusyjyhe
csero. HoBu QTH amaparu Hyfie iBe K/IMHIYKe OIIIyje:
jako cetiio of 1200 mW/cm? u SOF TeXHUKY CBETIOCHe

Cnuka 7. NMpunoj ASB/FU matepujana 3a rnef) y3 npumeny SOF TexHuke
ocBeT/baBakba KoMnosuTa (yBenunyarbe npetxogHor CEM mukporpad-
CKOT CHUMKa X3500)

Figure 7. Bond between ASB/FU material and enamel with light
curing by SOF method (magnification of previous SEM micrography
x3500)

Cnuka 8. CEM Mukporpadcky CHUMaK MapriHanHor npunoja Komro-
3uTHor cuctema AEO/FU 3a rneB, y3 npumeny HIP TexHuKe ocBeT/ba-
Barba KOMNo3uTa. YouaBa ce NyKOTMHa Ha Crojy Komnosuta u rnehu
(npecek Kpo3 pecTaypaumjy X1000).

Figure 8. SEM micrography of marginal bond between composite
system AEO/FU and enamel, using HIP light curing technique. A gap
is observed at the place of bond between composite resin and enamel
(cross section of restoration x1000).

nonuMepusanuje. SOF ocBeT/baBame MOUNIE €KCIIO3U-
I[MjOM HMCKOT MHTEH3MTeTa KOja ce IO0C/e HeKOMMKO ce-
KyHau nosehasa. Hekonuko uctpaxmaya je ZOLUIO KO
3aK/by4Ka Jla YCIIOPEHO OCBEeT/baBatbe U IPORyKeme (ase
Tedyerha KOMITO3UTHUX CMOJIa TOKOM Be3MBatba JOBOI IO
CTBaparba Mamer MapruHajIHor 3jana [4-8]. CBpxa ycmo-
PEHOT OCBeT/baBama je KOHTPOJIa KOHTPAKIVIOHUX CHIa
KOMITO31Ta IIOMONy ycIopaBama CTelleHa oIMMepy3a-
I)yje M POy Kerba BUCKO3HO elacTiyHe (ase KOMIIO3UTA.
VicnmtyBama in vitro ykasyjy Ha TO 2 OBaKBJ IIPOTOKOMN
IIpOrpaMMpPaHOT OCBeT/baBalba [1ajy pecTaypanuje ca 60-
JbOM afialiTallMjoM 3a 3yOHa TKuBa [2, 16].

Y HaleM MCTpa)KMBamY je 3a CBETIIOCHY ITOMMepy3a-
1ujy KoMIo3uta KopuiheHa xanoreHa nammna Elipar Hig-
hlight (3M ESPE) xoja uMa mporpam ctaupappHor u SOF

Cnuka 9. CEM mukporpadcku cHMaK npumroja pectaypaumja og AEO/
FU 3a rneh) nonumepusoBaHx HIP TEXHUKOM, ca 3Ha4ajHOM NMYKOTUHOM
(npecek Kpo3 pecTaypauujy x3500)
Figure 9. SEM micrography of the bond between restoration by AEO/
FU and enamel, polymerized by HIP technique, with significant gap
(cross section of restoration xX3500)
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OcBeT/baBamwa, kao 1 LED namna (Elipar FreeLight) uctor
npousBobaya, ¢ MCTUM IporpaMuMa nojauMepusanuje.
Ha ocHOBY n3MepeHux UIMpyHa U Fy)KVHa MapIyHaTHUX
IYKOTYHA OKO KOMIIO3UTHMX MUCIIYHA y Iehu yTBpheH je
HajMamwu npoceyHu MU (0,0262+0,03213) kop mocre-
neHor (SOF) ocBeT/baBama U IpUMeEHe aJiXe3MBHE TeX-
HJIKe Harpy3aba U UCIUpama, a Hajpehn npoceunn MU
(1,2858+0,9143) xop cTaHgapAHOT OCBeT/baBatba (HIP) n
IpUMeHOM caMOHarpusajyhe TexHuke.

JobOujeHn pe3ynTaTu Cy cariacHu ¢ Hajmasuma Jlya
(Luo) u capagnuka [8], xoju cy Takohe momohy CEM nc-
TpakyBanu edekar aBa pakTopa Ha MapruHaIHN IPUIO]
koMIioMepa 3a rieh u jeHTuH. ITocTemneny My my/IcHo ax-
TUBMPajyhy TeXHMKY Cy yropehuBamyu ¢ KOHBEHIIMOHATI-
HOM TeXHUKOM OCBeT/baBama. 3aK/bYUWIN CY Jia TOCTeIIe-
Ha JJIY ITy/ICHA TeXHVKa OCBeT/baBarba 3HA4ajHO I000/b-
IIaBa MapryHaTHY MHTETPUTET KOMIOMepa. Y TBPAMIN CY
3HAYajHO Mamby IPOLIeHAT MUKPOIIYKOTVHE KOJ KaBUTeTa
KOjU Cy KOHAMIIMOHYPaHY (pocHOPHOM KMCETVHOM y KOH-
LeHTpauuju of 36% (IOCTyIaK Harpysama U UCIpama).
JIyo ut capapuuny [2] cy takobe yrphusanu MU (npu
aHa/IM3Y MapryHa/JIHe afjalTalyje KOMIIoMepa 3a IEHTIH)
U IpOHAIUIM 3Ha4ajHO Mamwy MU y rpynu 3y6ba rae ce
IpUMemJBajIa TEXHMKA Harpyusama 1 ucnupama (0,3+0,6)
y OBHOCY Ha Ipymy 3y0a Ifie Cy KOPUCTUIN TEXHUKY CaMo-
Harpusama (3,8+4,0). Y uctpaxxusawuma Mena (Mehl) n
capagHuka [4] yrBpheHo je a pexxuM MHMIVjaTHOT OCBe-
T/baBalba CBET/IOM HYUCKOT IHTEH3UTETA y3 3aBPIIHY IIO-
JMMepY3aLyjy KOMIIO3UTa CBETIOM BYICOKOT IHTEH3UTETa
Iaje 3Ha4ajHO OO0JBY MBUYHY MHTETPUTET y Topehemy ca
KOHTVMHYMPAHUM CBET/IOM BICOKOT MHTEH3UTETA.

3a pasnuKy o IpeTXOfHUX Hanasa, Behu 6poj ucrpa-
XKVIBa4a HMije yTBPAMO pas/uKe y KBaIUTETy MapriHaIHe
aflaniTalivje KOMIO3UTa IpuMeHoM nocTenere i SOF
TeXHYKe onuMepusanyje [18-22]. Ipyraunju pesynratu
ce MOTy IIoBe3aTy ¢ kopuirhemeM APyrauujux MeToxo-
JIOTMja UCIIUTYBAba PYOHOT 3aTBapama, SPYruX KOMIIO-
3UTHUX CUCTEMA, 1A Y Pa3NNIUTHX CBETIIOCHUX U3BOPA.

Braxxuhesa u JKuskosuh [18] cy uctpaxxmBany KBanm-
TeT PyOHOT 3aTBaparba KaBUTeTa ApyTe Klace pecTaypuca-
HUX Pa3nM4IUTUM KOMIIO3UTHUM MaTepujanuma nocie SOF
U CTaHfapfiHe TeXHUKe CBETIIOCHe NoNMMepu3aliije, cBe-
T10cHUM u3BopoM LED (Elipar FreeLight, 3M ESPE, CALl).
Pasmuke y jobujeHuM pesynTaTuMa y KBaIUTeTy pyOHOT
3aTBaparba 13Mehy TecTMpaHMX KOMIIO3UTHUX MaTepujaia
HakoH nnpuMeHe SOF 1 cTaHZapAHe TeXHMKe CBETIOCHE 110-
JMMepu3anyje HICY Oule CTaTUCTUYKM 3HavajHe. XaphaH
(Hardan) u capaguuuy [19] cy uctpaxusanu ga mu je SOF
Ho/Mepy3aliyja MOrofHA 1 yMaby KOHTPAKIMOHY CTpeC
V1 yOUM/IU Jia Hyje OVIO CTaTUCTUYKM 3HAYAjHVX PasjmKa y
MMKpolypewy nsmehy pasmrantix SOF monmmMepusaryo-
HIJX MOJIe/a YaK ¥ KOJi HAHOITYEbeHIX Y MUKPOXVMOPUHIX
xommno3auta. Kasankanre (Cavalcante) u capaguuiy [23] cy
UCIIUTUBA/IM YeTVpy nomuMepusyjyha csetna: QTH, LED,
AL (enrn. argon ion laser) u PAC (eHrm. plasma arc curing).
Hucy Hamnm 3HauajHe pasimke y pedynraTuma usmeby
IpYMeeHNX ToNMMMepu3yjyhux ceeraa.

Cmarpa ce fja Ipo6sieM ¢ YCIIOPEHOM CBETIOCHOM II0-
JMMepU3alMjoM MO>Ke OMTY y TOMe LITO MOXKe JIa 13a30Be

HeIpaBUIHO GopMupare oIMMepHe Mpexe. Pesyntaru
UCTpaXMBama yKa3yjy U Ha TO Ia Cy KOHBep3uja U mbeHa
pe3ynATaHTa y BUAY 3allpEMMHCKOT CKyIUbarba HajBaKHM I
¢dakTOpH y pasBojy KOHTPAKIMOHUX CTPECOBA KOJ KOM-
nosuta [24, 25]. bpojun Hanasu takobe noTBphyjy ma mo-
CTeIleHa CBET/IOCHA MONMMepu3aliija He yTude 3Ha4ajHoO
Ha $U3NYKO-XeMUjCKe 0COOMHe KoMIo3uTa [26, 27, 28].

KBanurarusaa CEM aHanusa mpumoja KOMIO3UTHUX
cMora 3a red) y Hamem McnuTMBaBy Mokasana je 6poj-
He Kpahe 11 y>ke MUKPOTpHOBe IIO/IVIMepy30BaHe CMOJIe
Ha cnojy ASB/FU marepujana u rnehu. MukponykoTuse
Hajyemrhe HMje 6O HAKOH NPYMEHe aiXe3MBHe TeXHI-
Ke HarpM3ama ¥ UCIMpamba Y3 IOCTENIeHO OCBeT/baBambe,
TIOK je Kofi IIpYIMeHe caMOHarpu3ajyhe agxesuBHe TeXHIKE,
AEO/FU Marepujana 1 CTaHJapJHOT OCBeT/baBama Be3a
6una crabujer kBamuTeTa (4eCTO je 3aIaXkeHa ¥ MUKPO-
nykoryuHa). Y panujum CEM ucrpaxusamuma Jaunha n
capapiHuKa [29] Takobe je yrBpheH 3HauajHO 607U Mapru-
HaJIHM IIPUIIOj KoMII03uTa 3a Iied) mpu kopumhemny aaxe-
3VMBHOT ITOCTYTIKA Harpusama U VCIMpama 1 MaTepujaia
ASB/Z250 (3M), y ogHOCY Ha caMOHarpusajyhm nocrymax
u Matepujan APL Pop/Z250 (3M), y3 cTaHZapiHO OCBe-
T/baBalbe KOMIIO3MTA, IITO je y CK/Iay C Hajla3uMa OBOT
UCTPaXMBama.

CEM TexHUKa Npy>Xa JOBO/bHY Pe30NyLiujy MUKPO-
rpadCKMX CHUMaKa 3a MAeHTU(UKOoBabe popManyja mu-
POKMX HEKOJIMKO MMKpPOMeTapa, Kao IITO je MaprMHaIHa
nykotnHa. CEM ce KOpMCTH 32 MCIUTVBame KBalInuTeTa
VBUIIA pecTaypaluja, IIpy YeMy ce KaTeropusaliyja NBuiia
BPILY Ha pas3/IN4nTe Ha4MHe: BUIIAK MaTepujaja Ha CIIo-
jy, MaTepyjal UCIION HUBOA UBUIIA KaBUTeTa, GpaKkTypa
UBMILa MaTepujaia, GppaxTypa uBnua rehu, neMunepamy-
3aluja uBuLa rehu, upgeanta vy KOHTMHYMpaHa MBALA
(nmpenas usmeby pecraypaTuBHOT MaTepujana u 3yOHOT
TKJMBa HMje jaCHO YOWBUB) U UBUIIA C IyKOTHHOM. Haj-
yemrhe ce pasMaTpajy caMo Ay>KVMHa KOHTUHYMpPaHe UBU-
Ije M VIBUIIe C NYKOTMHOM (Kao M IIMpVHA YKOTHE), &
3aHeMapyjy ocTaje KaTeropuje MBMLa ¢ 063MpPOM Ha TO
Ja 4)He Majy IIPOLieHaT YKYIIHe [YXJHe 001Ma pecTay-
paunja [2, 8, 9, 10, 30, 31, 32]. Mehytum, CEM ananuse
MOTY fia IpOILeYjy CaMo MOBPUIMHCKE acIeKTe. AKO ce
KOpUCTe IPUPONHY 3y0y IyKOTMHe HAacTajle Kao IoCTIe-
AMIa CYIIea, TEIIKO Cé MOTY pas3/INKOBaTy Off ITyKOTMHA
HACTaJINX yCIel KOHTpakiyja [33].

AHanusa KOHaYHUX eleMeHaTa (eHI. finite element
analysis — FEA) je anTepHaTMBHY IIPUCTYII MOLETIOBAbY
opujeHTalVje HoNMMMepu3alioHe KOHTPAKIIMje ¥ OIIOHa-
IIa KIMHMYKO CTambe, ajlil je OTpaHNYeHa HeKUM IIpeT-
IIOCTaBKaMa KOMIIjyTepCcKor MofiesioBamwa [33]. [lakre,
He II0CTOjU CaBpIIEHO Meperbe KOje OfiroBapa K/IMHUYKO]j
cutyanuju, jep BehyHa noferapama je ufieanu3oBaHa
II0jefHOCTaB/beHA Y OTHOCY Ha CTBapHE YCIIOBE.

Penprencka MUKpoKoMIjyTepcka ToMorpaduja (eHrI.
micro-CT) ce onHeaBHO KOPYUCTY 3a aHann3y MehykoH-
TaKTa JeHTVHA ¥ KOMIIO3UTHUX afxe3VBa pajy IIpoyda-
Bama TPOAMMeH3MoHaIHe (3D) MapruHaiHe ajjanranyje
CBET/IOCHOIIONMMepY3Yjyh1X KOMIO3UTHUX pecTaypaly-
ja [34]. JocTynHOCT BucOKe pesonyuuje micro-CT paHac
omoryhasa noctusame akryente 3D undopmanyje u3
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KaBUTeTa TOKOM ITonuMepusanyje [35, 36]. OBa MeTona
BU3Ye/IV3yje CTBapHY AedopMaliujy BeKTOpa reHepuCaHyX
noMohy HacTasie KOHTpakKuuje.

IMommepu3anyja KOMIIO3UTHIX CMOJIA j€ KOMIIIEKCHI
¢benomen. Knunndku je orpanndena moryhHocT mosumu-
OHMpaIba CBETIIOCHOT M3BOPA AMPEKTHO Ha CJI0j KOMITO3U-
Ta. [To3uiyja Bpxa IPOBOJHNKA CBeT/Ia (XOMOT€HOCT CBe-
T/1a) 1 JYUBEPIeHTHM YIa0 Ce CMaTpajy [IaBHUM (HaKTOpOM
edukacHocTy nomumMepusyjyher csetna. Ilorpe6ru cy n
K/IVHIYKY TOKa3¥ O YTULIAjy CBET/IOCHOMOMMMepusyjyhix
¥ aIXe3MBHIUX TEXHMKA Ha KBa/IUTET IIPUIIOja KOMIIO3UT-
HUX CMoOJIa 3a 3yOHa TkuBa [30].
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Introduction Bonding between composite and hard dental tis-
sue is most commonly assessed by measuring bonding strength
or absence of marginal gap along the restoration interface. Mar-
ginal index (MI) is a significant indicator of the efficiency of the
bond between material and dental tissue because it also shows
the values of width and length of marginal gap.

Objective The aim of this investigation was to estimate quanti-
tative and qualitative features of the bond between composite
resin and enamel and to determine the values of Ml in enamel
after application of two techniques of photopolymerization
with two composite systems.

Methods Forty Class V cavities on extracted teeth were pre-
pared and restored for scanning electron microscope (SEM)
analysis of composite bonding to enamel. Adhesion to enamel
was achieved by Adper Single Bond 2 — ASB (3M ESPE), or by
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Adper Easy One — AEO (3M ESPE). Photopolymerization of Filtek
Ultimate - FU (3M ESPE) was performed using constant halogen
light (HIP) or soft start program (SOF).

Results Quantitative and qualitative analysis, showed better
mikromorphological bonding with SOF photopolymerization
and ASB/FU composite system. Differences in Ml between
different photopolymerization techniques (HIP: 0.6707; SOF:
0.2395) were statistically significant (p<0.001), as well as differ-
ences between the composite systems (ASB/FU: 0.0470; AEO/
FU: 0.8651) (p<0.001) by two-way ANOVA test.

Conclusion Better marginal adaptation of composite to enamel
was obtained with SOF photopolymerization in both composite
systems.

Keywords: composite resin; photopolymerization; adhesive;
enamel
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