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Lucrarea de fata este structuratd in doud parti: stadiul actual al cunoasterii si contributii
personale.

Stadiul actual al cunoasterii cuprinde aspecte generale legate de compozitia, caracteristicile,
indicatiile si evolutia rasinilor compozite de restaurare indirectd, cat si informatii generale legate de
posibilitatea armarii cu fibre a acestora.

Partea a doua, cea a contributiei personale, cuprinde cercetari care au urmarit urmatoarele
obiective:

v' Elaborarea si testarea experimentald a unui compozit armat cu fibre de sticld, autohton.

v’ Aprecierea efectelor generate de doua tipuri diferite de fibre de armare, asupra transluciditatii.

v' Evaluarea capacitatii de sigilare marginald a diferitelor tipuri de cimenturi utilizate pentru fixarea
unor restaurdri integral compozite.

v' Evaluarea comparativa a performantelor clinice a restaurarilor compozite indirecte realizate din
materiale diferite.

Teza este structuratd Tn 7 capitole la care se adauga introducerea si referintele bibliografice
(202 citatii).

Capitolul 1 ,, Rasini compozite utilizate pentru restaurari indirecte”

Capitolul 2 ,,Evolutia compozitelor destinate tehnicii indirecte”

Capitolul 3 ,,Elaborarea si testarea unui compozit armat (ranforsat) cu fibre, cu aplicabilitate Tn
protetica dentara”

3.1. Introducere. Armarea cu fibre a rasinilor, pentru obtinerea substructurilor restaurarilor integral
polimerice, reprezintd unul din scopurile care tind sd se impuna in protetica dentard, avand n



vedere faptul ca prin ranforsarea cu fibre, indicatiile s-au putut extinde de la restaurdri unitare la
proteze partiale fixe.

3.2. Elaborarea compozitului ranforsat cu fibre(FRC)

Scopul studiului. FRC putem spune ca reprezintd un grup relativ nou de materiale si avand in vedere
ca, la momentul actual, nu existd pe piatd un produs roménesc de aceastd naturd, am considerat ca
abordarea acestui subiect, aldturi de colectivul de cercetdtori ai Departamentului de Compozite
Polimerice din cadrul Institutului de Cercetdri in Chimie ,,Raluca Ripan”(ICCRR), Cluj-Napoca va
constitui un subiect de interes la noi in tara.

Material si metoda. Conform obiectivelor stiintifice propuse s-a efectuat un studiu documentar
privind compozitele armate cu fibre de sticla’>"*">".

FRC, spre deosebire de compozitele cu umpluturd sub forma de particule, sunt caracterizate
de umpluturd sub forma de fibre astfel ca, un prim pas a constat n alegerea fibrelor de sticla pentru
armare unidirectionald.

S-a optat pentru fibrele de sticld avand codul EC15-300-PS00(SC FIROS- Bucuresti), unde

E tipul sticlei

C filament continuu

15 ;16 diametrul monofilamentului

1200 ; 2400 densitate de lungime — finete fir (tex)
P500 cod solutie ancolare FIROS

Proiectarea si elaborarea modelului de rasind de impregnare a presupus efectuarea unor teste

preliminare privind stabilirea vAscozitatii si a compozitiei optime a rasinii. In urma acestor testari,
s-au elaborat trei probe de rasini, diferentiate prin compozitie. Impregnarea s-a facut prin tehnologia
de impregnare manuald. Aprecierea calitativa a capacitatii de impregnare a rasinilor s-a efectuat prin
microscopie electronica.
Concluzii. Analiza probelor prin microscopie electronicd a pus In evidentd faptul cd oligomerii
superiori Bis GMA,., reprezintd componentul cu cea mai buna aderenti la fibrele de sticla testate.in
urma analizei datelor din experimentele anterioare s-a putut elabora un material compozit
experimental armat cu fibre, sub forma a doud componente: fibrele de sticla sub forma sortimentului
de roving ECI15-300-P500 din care, prin reunirea a 7, respectiv 14 manunchiuri de fire s-au obtinut
sortimentele de roving cu 2100 si respectiv 4200 tex si cel de al doilea component - rdsina de
impregnare - reprezentatd de amestecul de oligomeri superiori Bis-GMA.; si monomerul de dilutie,
trietilenglicol dimetacrilat (TEGDMA) .

Pentru initierea polimerizdrii rasinii din materialele FRC experimentale s-a folosit sistemul
fotochimic (CQ). Pentru obtinerea unui grad de conversie avansat al monomerilor, dupa
fotopolimerizare, materialele testate au fost supuse unui tratament de termo-baro-polimerizare
(1350C, 60 psi In atmosfera de azot, 20 de minute).

Aceastd componentd de armare a fost aleasa si va fi caracterizata din punct de vedere al
proprietatilor chimice, mecanice, biologice si clinice in urmatoarele faze ale cercetdrii.

3.3. Testarea experimentald a componentei de armare cu fibre de sticli

Scopul studiului. Scopul acestui studiu 1l reprezinta testarea bioprodusului de tip compozit armat cu
fibre de sticla eleborat, din punct de vedere al proprietdtilor fizico-mecanice, chimice si al
biocompatibilitatii. Acestea se numdara printre proprietatile importante ale materialelor
stomatologice, normele internationale impunéand anumite valori pentru aceste caracteristici.

Material si metodd. In cazul testarii proprietétilor chimice i mecanice, pornind de la compozitul
armat elaborat, au fost investigate 8 grupuri diferite prin compozitia rasinii de impregnare utilizate
sau prin cantitatea de fibre de armare. Pentru realizarea probelor si testarea proprietatilor materialelor
au fost respectate protocoalele impuse de normele standard in domeniu (ISO 4049/2000).

Rezultate si discutii. Valorile absorbtiei de apa obtinute pentru seria de compozite elaborate se
incadreaza in limitele impuse de ISO 4049/2000 si anume, sunt mai mici de 40 pg/mm?’, exceptie
facand doar compozitul FRCI1;. Aceastd valoarea poate fi explicatd prin faptul cd rasind de
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impregnare are un continut mai mare in monomer de dilutie (TEGDMA), acesta avand un caracter
relativ hidrofil si de asemenea are o cantitaate mai redusa de fibre de armare.

Valorile rezistentelor mecanice obtinute pentru cele patru serii de materiale FRC au fost
deosebit de ridicate, atingand si valori de peste 600 MPa pentru rezistenta la flexiune, valori care
sunt mult peste limitele impuse de ISO (100Mpa).

Concluzii. Pe baza studiilor analitice si a testelor fizico-mecanice s-a selectionat ca variantd optima
compozitul armat cu fibre de sticld cod FRC34). Cele doud componente ale acestui material sunt:
rdgina de impregnare constdnd din amestecul de oligomeri superiori Bis-GMAy., (60%) si
TEGDMA (40%) si respectiv, fibrele de sticla reprezentate de 1 manunchi de fibre roving cod EC
15 - 4200 - P500 (14 manunchiuri fibre roving cod EC 15 - 300 - P500).

Scopul studiului. Scopul studiului constd in evaluarea gradului de biocompatibilitate prin testul de
tolerantd prin implantare pentru fibra de ranforsare elaborata si selectionata ca fiind corespunzatoare
din punctul de vedere al parametrilor fizico-chimici si mecanici impusi de standardele internationale
in vigoare.

Material §i metoda. Experimentul s-a realizat in Laboratorul Biobazei din cadrul UMF “luliu
Hatieganu”, Cluj-Napoca sub conducerea Dr. Septimiu Toader si Prof. Dr. O. Rotaru, utilizind
pentru implantul subcutanat, respectiv intramuscular cite 2 loturi de cobai (Dania) si sobolani
(Wistar). Loturile au fost intretinute in conditii standard si supravegheate timp de 21 zile dupa care
au fost eutanasiate si s-a procedat la examenul macroscopic si histopatologic al zonei de implantare.
Rezultate si discutii. Postoperator toate loturile s-au comportat normal, vindecarea plagii operatorii
realizandu-se per primam. Nu s-au Inregistrat semne de respingere, sensibilitate sau tulburdri de
mobilitate la nivelul zonei de implantare, toate animalele avind un comportament clinic normal pe
perioada desfasurarii experimentului. Examenul histopatologic al zonelor de tesut situate n contact
intim cu substanta implantata nu a relevat efect toxic (necrozant) sau inflamator exudativ (supuratie).
Concluzii. Pe baza aspectelor prezentate, se poate afirma cd produsul testat, beneficiaza de o
tolerabilitate buna la contactul cu tesuturile vii, cum este cazul tesuturilor conjunctiv subcutanat si
muscular.

3.5. Aprecierea aplicabilititii clinice a materialului elaborat

Scopul studiului. In acest studiu am urmarit citeva proprietati si caracteristici care trebuie luate in
considerare in selectarea unui produs adecvat pentru aplicatia clinica.

Material si metoda. Pt realizarea substructurii lucrdrilor integral polimerice s-a utilizat materialul
elaborat, iar compozitul de restaurare folosit a fost de asemenea un produs autohton experimental
(ICCRR). Pentru urmadrirea comportarii clinice a materialului, am efectuat 20 preparatii pentru
lucrari protetice total fizionomice compozite armate cu fibre. Etapele tehnice urmarite au coincis cu
cele parcurse la confectionarea lucrarilor protetice integral compozite din belle-Glass NG® (Kerr),
avand in vedere similitudinea privind compozifia celor doud materiale.Toate preparatiile au fost
realizate in vitro, dorind sd urmdrim n aceasta etapa proprietatile de manipulare, aspectul fizionomic
si adaptarea marginala.

Rezultate si discutii. Datorita faptului ca fibrele nu sunt Tmpletite existd o oarecare dificultate n
aplicarea lor intima pe suprafata bontului dentar. In primul moment in care se doreste adaptarea
fibrelor, acestea se desprind usor si doar prin aplicarea repetatd a agentului de modelare se poate
atasa intregul manunchi de fibre de bontul dentar.

Reconstituirile efectuate si-au mentinut aspectul fizionomic pe perioada de testare (6 luni in
saliva artificiald), macroscopic, prin inspectie directd, neconstatindu-se modificari detectabile ale
formei anatomice a restaurdrilor dintr-un posibil motiv de dizolvare a materialului Tn mediul oral.

In cazul fibrelor din sticla, chiar daca grosimea lor este ceva mai mare, ele sunt usor acoperite
de compozitul cu care se efectueazd lucrarea proteticd si nu transpar dupad prelucrarea mecanica
finald. Acest aspect constituie un avantaj major deoarece nu este nevoie de o slefuire excesiva a
dintelui pentru ca fibra de ranforsare sa nu transpara prin compozit.



Adaptarea marginald a restaurdrilor, observatd pe simulator este comparabild cu cea a
restaurdrilor realizate din Belle-Glass HP si fibre Construct. Dupa adaptarea fibrelor de sticld pe
model, lucrarile protetice prezintd o bund adaptare marginald, observabila prin inspectie directa.
Concluzii. Rezolvarea problemelor legate de tehnologia de lucru, prin impletirea fibrelor, va face
acest produs nu numai competitiv pe piatd, dar, dupd parerea noastra chiar superior din punct de
vedere estetic fatd de produsele deja existente din fibre de polietilend. Testele vor trebui continuate
prin experimente pe termen mediu pe cazuri clinice

Capitolul 4 ,,Studiu in vitro al transluciditatii unor materiale compozite de restaurare indirecta”
Scopul studiului. Scopul acestui studiu a fost determinarea transluciditdtii unei rasini indirecte
autohtone experimentale, comparativ cu o rasind compozita existentd deja pe piatd si compararea
efectelor pe care le au doua tipuri diferite de fibre asupra transluciditatii.

Material si metoda. Am examinat doua rasini compozite cu utilizare Tn protetica dentard, care
prezinta si posibilitatea de armare cu fibre: o risind compozitd experimentald produsa de ICCRR
(CA; compozit A)(fibre de sticld) si o marcd consacrata (BG; belleGlass NG, Kerr Corporation)(fibre
de polietilend). Modul de polimerizare al celor doua compozite luate Tn studiu este identic, fiind un
mecanism combinat de polimerizare: foto-, termo-polimerizare folosind ca adjuvant presiunea.

Am folosit nuanta A3 si am realizat cte trei grupuri din fiecare material, asa cum sunt
furnizate de producator. Cele trei grupuri 1n cazul bellGlass-ului au fost: smalt(BGs), dentind opaca
(BGd) si dentind opaca cu fibre (BGdf). In cazul compozitului experimental cele trei grupuri au fost:
smalt (CAs), dentind (CAd) si dentind cu fibre (CAdf). Pentru fiecare material s-au realizat 10 probe
sub forma de disc (@=20 mm, grosime: 2mm).

Probele obtinute au fost supuse investigatiilor spectrale ultraviolete si Tn spectrul vizibil (UV-
VIS), intregistrandu-se spectrele de reflexie cu un spectrofotometru marca UNICAM 4 (UV-VIS).
Parametrii au fost determinati initial pe fata lucioasad a probei (supusa initial fluxului de lumind) si
apoi pe fata matd a probei (polimerizata dupa indepartarea probei din matritd). Parametrii masurati:
L * a * b * au fost utilizati pentru calculul parametrului de transluciditate (TP) reprezentat ca
diferenta de culoare a probei obtinutd pe fundalul alb standard si pe fundalul negru standard.

Datele obtinute au fost analizate statistic cu ajutorul testului t-Student la un nivel al
semnificatiei p <0,05.

Rezultate si discutii. Testul t-Student a relevat diferente statistic semnificative ale transluciditatii
celor doud compozite. Aceste diferente s-au obtinut la nivelul ambelor suprafete (lucioasa si mata),
atat pentru probele de smalt, cét si pentru componenta dentind, nivelul de semnificatie fiind p<0.001.
Diferentele apérute sunt rezultatul diferentelor de compozitie ale acestora, existind o stransa
interdependenta intre compozitia chimicd si proprietatile optice ale compozitelor dentare, implicit
componenta estetica (opacitatea vizuala sau translucenta).

La compararea probelor de smalt cu cele de dentind ale aceluiasi compozit (BGd cu BGs si
CAd cu CAs) am remarcat o valoare de cel putin 4 ori mai mare a TP pentru smalt, pe ambele
suprafete. Acest rezultat, in concordantd cu studiile din literatura’®'">!** reprezinti un aspect
favorabil avand in vedere cd pentru a imita structura dintelui natural, culoarea restaurdrilor protetice
din rasini compozite este reprodusa prin aplicarea unui strat de smalt compozit, destul de translucid,
peste compozitul dentina.

Pentru a aprecia influenta diferitelor tipuri de fibre (polietilend grup BGdf sau sticla CAdf)
asupra transluciditdtii probelor de dentind au fost comparate grupurile Cadf-CAd si BGdf-BGd.
Astfel au fost observate diferente semnificative statistic intre grupurile de dentind si cele cu fibre,
nivelul de semnificatie fiind mai mic de 0.05 (p<0.001).

Desi ambele tipuri de fibre au determinat o crestere a transluciditdtii se remarcd o dublare a
valorii TP 1n cazul fibrelor de sticla 1n timp ce fibrele de polietilena au produs doar o crestere redusa
a valorii acestui parametru. Cresterea mai accentuatd a valorii TP in cazul utilizarii fibrelor de sticla
se datoreaza faptului ca fibrele de sticld utilizate pentru armarea rasinilor compozite au ele Tnsele o



oarecare transluciditate. Aceste compozite armate trebuie apoi fotopolimerizate pentru fabricarea
substructurii si din acest motiv pot deveni si mai translucide.

Concluzii. Atat fibrele de sticla, cat si cele de polietilend cresc transluciditatea dentinei materialului
respectiv, dar fibrele de sticla cresc mai mult acestd valoare a indicelui de translucentd. Studiul
efectuat aratd cd exista diferente de transluciditate intre diferitele componente (smalt, dentina) ale
aceluiasi material ceea ce faciliteazd potrivirea culorii restaurdrii cu dintii naturali §i variatele
materiale de restaurare, cu transluciditate diferita.

Capitolul 5. , Evaluarea in vitro a calitdtii cimentarii unor restaurari din materiale compozite”

Scopul studiului. Longevitatea restaurdrilor protetice depinde Tn mare masura de calitatea cimentdrii.
In acest sens am urmdrit capacitatea de sigilare marginald a diferitelor tipuri de cimenturi dentare
utilizate pentru fixarea unor lucrdri protetice compozite, prin evaluarea microinfiltratiei marginale .
Material si metodd. In vederea realizarii studiului am efectuat 100 de preparatii pentru fatete pe dinti
frontali permanenti, extrasi. Preparatiile s-au realizat numai la nivelul suprafetei vestibulare,
urmarindu-se menginerea limitelor in smalf. Dupa realizarea in laborator a fatetelor (belleGlass NG)
dintii au fost impartiti, Tn mod aleator, in cinci grupuri (n=20), in functie de procedeul de cimentare
folosit (tabell).

Tabel 1. Repartitia pe grupuri de dinti in functie de materialul utilizat pentru cimentare

GRUP CIMENT DE FIXARE SISTEM ADEZIV
| ciment ionomer de sticla modificatcu

rasini (GC Fuji Plus, GC)

Il ciment autoadeziv/autogravant cu

priza duala (Maxcem, Kerr)

m gravare si spalare in trei

timpi (OptiBond FL (Kerr))

v : L gravare si spalare in 2 timpi
ciment rasina dual (Nexus NX3, Kerr) (OptiBond Solo Plus (Kerr))

Vv autogravant intr-un timp (All
In One (Kerr))

Dintii restaurati au fost supusi testului termic, iar apoi au fost imersati in solutie bazica de fuxina (0,5
%, 24 h). Pentru investigarea microinfiltratiei marginale s-au realizat sectiuni de 1.5 mm grosime, in
sens vestibulo-oral, cam la jumatatea dimensiunii mezio-distale a fatetei. Probele au fost analizate la
un microscop optic (OlympusKC301, Olympus America Inc.), iar aprecierea cantitativd a gradului de
microinfiltratie marginald s-a facut, cu ajutorul unui soft special, masurdndu-se lungimea (pum)
infiltratiei de fuxina de-a lungul interfetelor dinte/ciment si respectiv ciment/fateta. Valorile obtinute
au fost raportate la lungimea totald a interfetelor respective astfel rezultind proportia
microinfiltratiei. In final a fost calculatia media pe fiecare grup, Id, respectiv If, iar rezultatele au fost
prelucrate statistic cu ajutorul testului t-Student (p<0.05).

Rezultate i discutii. Microscopia optica a relevat microinfiltratia fuxinei, prezenta - In grade diferite
- la majoritatea restaurdrilor la nivelul intrerfetei dinte-ciment, cea mai mare valoare medie a
proportiei infiltratiei (exprimata procentual) fiind inregistratd in cazul GV, iar cea mai micad valoare
in cadrul GIIL.

Pentru infiltratia la nivelul interfetei dinte-ciment am observat cd proportia acesteia este
semnificativ mai redusd in cadrul Grupului II decét in cazul Grupului I (p=0,0001). De asemenea se
remarcd diferente statistic semnificative atat in ceea ce priveste microinfiltratia, cit si proportia
acesteia atunci cind comparam GI, 1n care s-a utilizat pentru cimentare un ciment ionomer de sticla
modificat cu rasini cu grupurile care au utilizat cimenturi rdsind in asociere cu sisteme adezive (p
<0.05).

Comparand grupurile care au utilizat pentru fixarea fatetelor cimenturi risind testele statistice
au aratat diferente statistic semnificative intre Grupul II si Grupurile III (p=0.003) si V (p=0.001)
sub aspectul proportiei infiltratiei. Raportdnd lungimea microinfiltratiei, s-a remarcat o infiltratie
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mai pregnantd pentru grupul care a utilizat cimentul rasind autogravant/autoadeziv comparativ cu G
1T (358+400.1 fata de 51.1+84.2)(p=0.004) si o infiltratie mai redusa fatd de GV (2023+1917 fata de
358+400.1 in cazul grupului II). intre grupurile II si IV nu au fost diferente statistic semnificative.

In ceea ce priveste comparatia intre grupurile pentru a caror cimentare a diferit doar sistemul
adeziv folosit, testul t-Student a ardtat semnificativ mai putind infiltratie la nivelul Grupului III
(media 0.009+0.01).

La nivelul interfatei fatetd-ciment cea mai mare proportie a microinfiltratiei a fost obtinuta in

cadrul Grupului V, iar in cazul fatetelor cimentate cu ciment rasind autogravant/autoadeziv (G II) nu
s-a Inregistrat deloc microinfiltratie.
Concluzii. Simplificarea protocoalelor de lucru ale sistemelor adezive determind o manipulare facild
de cétre practicieni, dar nu pot imbunatati efectiv calitatea inchiderii marginale, obtindndu-se 1n acest
studiu cea mai redusd sigilare la nivelul interfetei dinte-ciment. Calitatea cimentarii fatetelor din
materiale compozite poate fi influentatd negativ in cazul cimenturilor ionomere de sticld modificate
cu rasini prin greseli de mixare a componentelor cimentului, fapt urmat de aparitia unui strat gros de
ciment sau a incluziunilor de aer. Rezultatele obtinute In acest studiu privind microinfiltratia
marginald sustin Tnca o data ideea ca 1n general, adezivii gravare si spdlare sunt cei mai promitatori
pentru cimentarea fatetelor compozite.

Capitolul 6. ,,Studiu clinic al utilizérii §i performantei in timp a patru materiale compozite de
laborator folosite in refacerea morfologiei dintilor si a spatiilor edentate de intindere mica”

Scopul studiului. Scopul acestui studiu a constat In evaluarea comportamentului clinic, pe termen de
1 pand la 5 ani, a patru rasini compozite din care s-au realizat prin tehnica indirectd inlay-uri,
coroane unitare si punti de intindere redusa, in functie de cazul clinic, cu sau fara suport metalic sau
fibre de armare.

Material si metodd. In perioada 2003-2008 au fost luati in studiu un numar de 127 de pacienti, cu
varste cuprinse intre 20-68 de ani, cdrora li s-au aplicat un numar de 270 lucrari protetice (155
proteze fixe unitare (PFU) si respectiv 115 proteze partiale fixe (PPF)) din cele 4 materiale
compozite, repartizate dupa cum se observa in tabelul 2.

Tabel 2. Tipurile de restaurari indirecte evaluate clinic pe baza criteriilor USPHS modificate, in functie de
materialul folosit
BELLE GLASS ESTENIA SR ADORO CERAMAGE
Total HP

restaurdri Prot  Punti PPF Prot Punti PPF Prot Punti PPF Prot  Punti PPF

indirecte unit Elem Inter U Elem Inter Ui Elem Inter Ut Elem Inter
PFU PFU PFU

agreg m agreg m agreg m agreg m

270 32 28 26 35 85 82 53 41 34 256 50 45

PFU=155 32 18 35 56 53 25 25 26
PPF=115

Restaurar 50 91 78 51

i/ material

Pacienti 26 39 35 27

127

Selectia cazurilor a vizat o serie de elemente comune tuturor tipurilor de lucrdri aplicate,
precum si elemente specifice pentru fiecare tip In parte. S-a stabilit un protocol clinic detaliat de
realizare a lucrdrilor protetice, iar pentru analiza restaurarilor protetice am folosit criteriile de
evaluare clinicd ale sistemului United States Public Health Services (USPHS) modificate pentru
restaurdri indirecte. Prin scala de analiza vizuald VAS (Visual rating scale) au fost urmariti si
evaluati alti 3 parametri:  performanta esteticd, performanta functionald si sensibilitatea
postoperatorie.



Documentarea cazurilor a inclus evaluarea la timpul O = aplicarea restaurdrii din compozit,
apoi la 1, 2, 3 si respectiv 4 ani dupd aplicare. Rata de abandon a studiului a fost de 2,5%, astfel ca
am putut analiza n final 270 de restaurari indirecte pe o durata medie de 37,5 luni.

Analiza rezultatelor exprimate sub forma de scoruri (alfa, bravo, charlie) la criteriile USPHS

modificate sau scoruri de la 0 la 10 pentru performanta esteticad si functionald, s-a realizat sub forma
de statistica descriptiva procentuala.
Rezultate si discutii. Datele studiului nostru au indicat o ratd de supravietuire a lucrarilor protetice
fixe din RDC de 84.5% la inlay-uri si onlay-uri, 87.65% la coroanele unitare si 89.6% la puntile de 3
sau maxim 4 elemente. In functie de materialul utilizat, aceastd rata de succes la o duratd medie de
37.5 luni a fost de 86% pentru compozitul belleGlassHP, 90,2% pentru Estenia, 85.9% pentru Adoro
si 88,24% pentru Ceramage, fard a exista diferente semnificative intre cele 4 materiale utilizate.
Complicatiile cele mai frecvente au fost fractura in masa RDC sau delaminarea de pe fibrele de
ranforsare sau de pe scheletul metalic.

In studiul de fata, valoarea medie a performantei estetice a fost maxim 9.3 la coroanele din
compozit fard suport metalic, urmate de inlay-urile compozite 9.02, rezultat comparabil cu puntile
din RDC ranforsate cu fibre (8.65), fara a exista diferente semnificative intre cele 4 materiale
utilizate. PPF cu suport metalic au obtinut scorurile cele mai mici, respectiv 6.5 la 3 ani. Scorurile
acordate de medicii examinatori pentru performanta estetica si functionald au fost mai scazute decat
cele ale pacientilor la o valoare medie de 7.65, fard diferente semnificative intre cele 4 materiale
studiate.

Sensibilitatea post-cimentare, notatd de catre pacienti, a fost extrem de rara, Intlnindu-se la 8
cazuri clinice, adicd la 6,29% din pacienti si respectiv la 5.55% dintre lucrarile fixe, fiind catalogata
cu scorul de 2.5 pe scara durerii (0 fara durere si 10 durere extrema).

Concluzii. Rezultatele noastre au ardtat o ratd de succes bund pentru toate materialele aplicate, fara
diferente semnificative intre ele ceea ce explicd, intr-o oarecare masura, solicitarea tot mai frecventa
a acestor tipuri de lucrari protetice de catre pacienti.

Capitolul 7. Concluzii generale
Testarea proprietatilor fizico-chimice $i mecanice ale componentei de armare cu fibre de sticld, nou
elaborata la Institutul de Chimie “Raluca Ripan” din Cluj, a evidentiat urmatoarele aspecte:
Proprietatile fizico-chimice si mecanice ale compozitelor armate cu fibre sunt dependente atat de
cantitatea de fibre de armare, precum si de tipul rasinii de impregnare.
Pe baza studiilor analitice si a testelor fizico-mecanice s-a selectionat compozitul armat cu fibre de
sticla cod FRC3 ;14 ca variantd optima, care are ca si componente rigina de impregnare cu compozitia
60% amestec de oligomeri superiori Bis-GMAy.» si 40% TEGDMA si respectiv 14 manunchiuri fibre
roving cod EC 15 - 300 - P500.
Testele de inoculare a produsului elaborat subcutanat si intermuscular, subliniate de examenul
histopatologic, au dovedit o buna tolerabilitate, materialul implantat neproducand efecte necrozante
sau inflamatorii exudative.
In urma primelor testiri in vitro ale aplicabilitatii clinice ale acestui produs s-a concluzionat ca:
Optimizarea produsului autohton prin impletirea fibrelor, va face acest produs nu numai competitiv
pe piata, dar, dupa parerea noastrd, chiar superior din punct de vedere estetic fatd de produsele din
fibre de polietilend deja existente.
Testele clinice vor trebui continuate prin experimente pe termen mediu pe cazuri clinice, utilizand ca
martor un produs deja consacrat pe piata materialelor stomatologice, urmarindu-se rezistenta
mecanicd Tn timp a acestor reconstructii in conditiile din cavitatea orala, precum si
biocompatibilitatea materialului de ranforsare.
Analiza spectrofotometrica si prelucrarea statistici a datelor obtinute ne-au permis aprecierea
transluciditdtii produsului elaborat comparativ cu produsul Belle-Glass HP armat cu fibre de
polietilena. Valorile indicilor de translucenta calculati au condus la urmatoarele concluzii:
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Transluciditatea este influentata de compozitia materialului (tipul rdsinii; dimensiunea, cantitatea si
distributia particulelor de umpluturd; diferenta dintre indicii de refractie ai matricii rasinice si ai
particulelor de umplutura), obtinind valori semnificativ diferite Intre cele doud materiale testate.

Atat fibrele de sticla, cat si cele de polietilend, cresc transluciditatea componentei dentind a
materialului respectiv, dar fibrele de sticla determind o crestere mai mare a valorii indicelui de
translucentd, ceea ce poate fi benefic pentru aplicatii In zona frontala.

Fibrele de sticla nu confera o transluciditate exagerata, transluciditatea materialului experimental cu
fibre de sticla fiind In continuare mult mai scazuta decat a smaltului aceluiasi material.

Evaluarea in vitro a capacititii de etansare a diferitelor combinatii de materiale utilizate pentru
cimentarea restaurdrilor compozite indirecte prin aprecierea microinfiltratiei marginale a relevat
urmadtoarele:

Percolarea marginald asociatd cimentului dual polimerizabil in asociere cu sistemul adeziv gravare si
spalare Tn 3 timpi a fost cea mai redusa, la nivelul interfetei dinte-ciment.

Sistemele de cimentare care implica tehnica gravare si spalare reprezintd modul cel mai fiabil de
realizarea a unei bune adaptari marginale la nivelul smalfului in cazul cimentarii fatetelor
compozite.

Simplificarea protocoalelor de lucru ale sistemelor adezive determind o manipulare facild de catre
practicieni, dar nu pot imbundtéti efectiv calitatea inchiderii marginale, obtindndu-se in acest studiu
cea mai redusa sigilare la nivelul interfetei dinte-ciment.

Sunt necesare studii clinice bine conduse, pe termen mediu si lung pentru a putea elucida cu adevarat
succesul si problemele unui anumit material restaurativ. In limitele studiului nostru clinic, care a
urmarit, comparativ, comportamentul clinic pe termen mediu de 37.5 luni a 4 materiale compozite de
laborator s-a constatat ca:

Rata de succes a fost bund pentru toate materialele aplicate, fara diferente semnificative intre ele.
Dintre diferitele tipuri de restaurari, esecurile cele mai frecvente au fost la inlay-uri si onlay-uri
urmate de coroanele unitare si respectiv de puntile din RDC ranforsate cu fibre sau cu schelet
metalic.

Complicatiile cele mai frecvente au fost fractura in masa RDC sau delaminarea de pe fibrele de
ranforsare sau de pe scheletul metalic, majoritatea complicatiilor aparind la dintii laterali.
Stomatologia contemporana si viitorul acesteia sunt orientate Tn primul rand spre esteticd, domeniu in
care ceramica si materialele compozite sunt in concurentd, cele din urma, nespunindu-si incd ultimul
cuvant.
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The PhD thesis « Using of indirect composite resins for restoration of dental morphology
and reduced edentulous spaces» is structured in two main parts: state of the art and personal
contributions.

The state of the art comprises general aspects concerning the composition, characteristics,
indications and evolution of the composite resins for direct restorations, as well as general
information regarding the possibilities of reinforcing them with fibers.

The second part, personal contribution, comprises research regarding the following
objectives:

v" Elaboration and experimental testing of a local composite resin reinforced with glass fibers.

v' Appreciation of the general effects on translucency given by two different types of fiber-
reinforcing.

v" Evaluation of the marginal sealing capacity of the different types of cement used to fixate
integral composite restorations

v Comparative evaluation of clinical performances of indirect composite restorations of
different materials.

The thesis is structured in 7 chapters to which, the introduction and the bibliography (202
citations) are added.

Chapter 1 “Composite resins for indirect restorations”

Chapter 2 “Evolution of composites used in the indirect technique”

Chapter 3 “Elaboration and testing of a fiber-reinforced composite, applicable in prosthetic
dentistry”

3.1. Introduction. Resin reinforcement with fibers, for obtaining substructures of integral polymeric
restorations, represents one of the main goals in dental prosthetics, keeping in mind the fact that by
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arming with fibers, clinical indications are extended from unitary restorations to fixed partial
prosthesis.
3.2. Elaboration of the fiber reinforced composite (FRC)
Objectives. FRC represents a relatively new group of materials. Keeping in mind that, at present
time, there is no local product of this nature on the market, I decided that the approach of this
subject, together with the researchers of the Polymeric composites Department of Chemical Research
Institute ,,Raluca Ripan” (ICCRR), Cluj-Napoca will constitute an interesting subject in our country.
Material and method. According to the proposed scientific objectives, a documentary study on glass
fiber reinforced composites was done. 73 IT3T6

FRC, unlike particle-filled composites, are characterized by fiber filling, meaning that the first
step consisted of choosing the glass fibers for unidirectional reinforcing.

Glass fibers coded EC15-300-P500 (SC FIROS- Bucharest) were chosen:

E type of glass

C continuous filament

15; 16 diameter of the monofilament
1200; 2400 length density — wire finesse (tex)
P500 ancoling solution code FIROS

Projecting and elaboration of the resin model for the impregnation consisted of preliminary

tests regarding establishing viscosity and optimal composition of the resin. As a result of these tests,
3 probes of different composition resins were elaborated. Impregnation was done through manual
impregnation technology. Qualitative appreciation of the impregnation capacity of the resins was
done through electronic microscopy.
Conclusions. Probe analysis through electronic microscopy evidenced the fact that superior
oligomers Bis GMA,.; represent the component with the best adherence to the tested glass fibers.
Following data analysis form previous experiments, we were able to elaborate an experimental fiber
reinforced composite with 2 components: glass fibers under the form of roving type EC15-300-P500
from which, by unifying 7, respectively 14 clusters of wires, roving types with 2100, respectively
4200 tex were obtained. Also, the second component — impregnation resin — represented by the
mixture of superior oligomers Bis-GMAy.» and dilution monomer, triethylene glicol dimetacrilat
(TEGDMA), were obtained.

In order to initiate resin polymerization in experimental FRC materials, the photochemical
system (CQ) was used. By obtaining a high degree of conversion of the monomers after
polymerization, the tested materials underwent a thermo-baro-polymerization treatment (135°C, 60
psi in nitrogen atmosphere, 20 minutes).

This reinforcing component was chosen and will be characterized regarding chemical,
mechanical, biological and clinical properties in the following phases of research.

3.3. Experimental testing of the glass fiber reinforcing component

Objective. The purpose of this study is to test the glass reinforced composite product in terms of
mechanical, chemical and biochemical properties. These are amongst the most important properties
of dental materials, international norms imposing certain values for these characteristics.

Material and method. In the case of testing chemical and mechanical properties, starting from the
elaborated armed composite, 8 different groups were investigated in regard to composition of the
impregnation resin or the quantity of reinforcing fibers. In order to collect evidence and test material
properties, protocols imposed by international norms (ISO 4049/2000) were followed.

Results and discussions. Values of water sorption obtained for the series of composites elaborated is
within limits requires by ISO 4049/2000, that is lower than 40 ug/mm3, with the sole exception of
FRC1(7y composite. This value can be explained by the fact that the impregnation resin has a high
content of dilution monomer (TEGDMA) which has a relatively hydrophilic character and a reduced
quantity of arming fibers.
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Values of the mechanical resistances obtained for the 4 series of FRC materials were
exceptionally high, reaching values of over 600Mpa for the flexural strength, values surpassing the
limits required by ISO (100MPa).

Conclusions. On the basis of analytical studies and mechanical tests, the best outcome was selected,
which is fiber reinforced composite coded FRC3(4. The two components of this material are:
impregnation resin consisting of superior oligomer mix Bis-GMAy., (60%) and TEGDMA (40%)
and respectively, glass fibers represented by 1 cluster of roving fibers coded EC 15 - 4200 - P500
(14 roving fibers clusters coded EC 15 - 300 - P500).

3.4. Evaluation of biocompatibility

Objective. The purpose of the study consists of evaluation of the degree of compatibility through
implantation tolerance test for the elaborated reinforcing fiber that was selected as being according to
the physical, chemical and mechanical parameters imposed by international standards.

Material and method. The experiment was done at the laboratory of the biobasis of ,,Iuliu Hatieganu”
Medicine and Pharmacy University, Cluj-Napoca under the supervision of Dr. Septimiu Toader and
Prof. Dr. O. Rotaru, using a subcutaneous implant, respectively intramuscular implant of 2 lots of
guinea pig (Dania) and rats (Wistar). The lots were maintained in standard conditions and supervised
for 21 days. They were euthanized and microscopic and histological examinations of the
implantation areas were performed.

Results and discussions. Postoperatory, all the subjects behaved normally, healing of the operatory
wound occurred per primam. There were no signs of rejection, sensibility or loss of mobility at the
implantation site, all the animals behaving normally on the duration of the experiment. The
histological exam of the tissue situated in contact with the implanted substance did not show toxic
effect (necrose) or exudative inflammatory effect (suppuration).

Conclusions. On this basis, one can state that the tested product is well tolerated when in contact
with living tissues, as it is the case of the conjunctive subcutaneous and muscular tissues.

3.5. Appreciation of the clinical applicability of the elaborated material

Objectives. In this study, I pursued certain properties and characteristics that must be considered
when selecting a product for clinical use.

Materials and methods. The elaborated material was used for the substructure of integral polymeric
restorations. The restoration composite was also an experimental local product (ICCRR). In order to
test the clinical behavior of the material, I made 20 preparations for fiber reinforced composite
esthetic restorations. The technical stages coincided with stages in making esthetic restorations using
Belle-Glass NG® (Kerr), considering the similarity in composition of the two materials. All the
preparations were made in vitro as the aspects tested were manipulation properties, esthetic aspect
and marginal adaptation.

Results and discussions. Because the fibers are not braided, there is a certain difficulty in their
application close to the preparation. In the first moment when trying to adapt the fibers, they easily
come off and only by repeatedly applying the moulding agent, the whole cluster of fibers can be
attached to the preparation.

Restorations maintained their esthetical aspect in the tested time (6 months in artificial saliva),
macroscopically, by direct inspection. There were no modifications of the anatomical form of the
restorations caused by dissolution of the material in the oral medium.

In the case of glass fibers, even if their thickness is higher, they are easily covered by the
composite and they are not visible after the final mechanical conditioning. This aspect constitutes a
major advantage, as an excessive preparation of the tooth is not needed for the reinforcing fiber not
to be visible from underneath the composite.

Marginal adaptation of the restorations, observed on the simulator, is comparable to the
restorations in Belle-Glass HP and fiber Construct. After adaptation of the glass fibers on the model,
restorations have good marginal adaptation, visible by direct inspection.
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Conclusions. Resolving technological problems through braiding of the fibers will make this product
not only competitive on the market, but also, in our opinion, superior esthetically to polyethylene
products existent. Further testing must be pursued on clinical cases on a medium term.

Chapter 4 “In vitro study of the translucency of certain composite materials used for indirect
restorations”

Objective. The purpose of this study was determining the translucency of an indirect local and
experimental resin when compared to a composite resin already existing on the market. The study
also wanted to compare the effect that two types of fibers have on translucency.

Material and method. We examined two composite resins that are used in dental prosthetics which
present the possibility of being reinforced with fibers: a composite experimental resin produced by
ICCRR (CA composite A)(glass fibers) and an established brand (BG; belleGlass NG, Kerr
Corporation)(polyethylene fibers). The method of polymerization of the two composites taken in
consideration for the study were identical, the type of polymerization being a combined one: photo-,
thermo- and baro-polymerization .

We used the shade A3 and we formed three groups from each material in the state that they
were provided by the producer. The three types, in the case of belleGlass were: enamel (BGs),
opaque dentin (BGd) and opaque dentin with fibers (BGdf). In the case of the experimental
composite the three groups were: enamel (CAs), dentin (CAd) and dentin with fibers (CAdf). For
each material we created 10 disc-shaped specimens (@=20 mm, thickness: 2mm).

The specimens that were obtained were investigated under ultraviolet spectrums and under the
visible spectrum (UV-VIS). Parameters were originally established on the glossy side of the probe
(exposed to the flux of light) and then on the matte surface of the specimens (polymerized after the
probe was taken out of the matrix). The measured parameters: L*, a*, b*, were used to calculate the
translucency parameter (TP).

All data were statistically analysed using the t-Student test at a significance level p <0.05.

Results and discussions. The t-Student test revealed significant statistical differences between the
translucencies of the two composites. These differences were observed for both types of surfaces,
glossy or matt, not only for the enamel specimens, but also for the dentin component (p<0.001). The
differences that occurred are the result of the different configurations of the two compounds. There
exists a strong interdependence between the chemical composition and the optical properties of
dental composites which is implicitly correlated with the esthetic element (visual opacity of
translucency).

When comparing the enamel specimens with the dentin ones, in the case of the same composite
(BGd with BGs and CAd with CAs), we were able to observe a value at least 4 times higher for the
TP for enamel, on both surfaces. The result, linked to various other studies”® 312 in the field,
represents a favorable aspect, especially when taking into consideration the fact that, in order to
emulate the structure of a natural tooth, the color of the prosthetic restorations made from composite
resins is reproduced by applying a layer of composite enamel, translucent enough, over the dentin
composite.

In order to measure the influence of different types of fibers (group BGdf polyethylene or glass
CAdf) on the translucency of the dentin specimens, the groups CAdf-Cad and BGdf-BGd were
compared. We subsequently noted significant statistical differences between the dentin groups and
the fiber groups (p<0.001).

Although both types of fibers determined an increase in translucency, we remarked a doubling
of the TP value in the case of glass fibers, whereas polyethylene fibers produced only a reduced
increase of the value of the mentioned parameter. The accentuated increase of the TP value in the
case of glass fibers comes as a result of the fact that the glass fibers used to reinforce composite
resins have a certain translucency of their own. These reinforced composites have to be later light
cured to produce the structure and this is why they can become even more translucent.

17



Conclusions. Both glass fibers and polyethylene fibers increase the translucency of the dentin-type
composite, but the glass fibers increase more this value of translucency index. This study shows that
there are differences of translucency values for different components of the same material (enamel
and dentin), fact that helps the dentist at matching the color of the restoration with the natural tooth
and with the various dental materials, all with different translucencies.

Chapter 5 “In vitro evaluation of the quality of the luting of some composite restorations”

Objective. The prosthodontic restoration longevity is highly dependent on the quality of the luting.
We examined the marginal sealing capacity of different types of dental cements used for composite
restorations luting, by the means of marginal microleakage.

Material and method. For this study we have prepared 100 human extracted permanent teeth for
veneers. The preparations were done on the labial side of the crown and the limits of the preparations
were only in enamel. After the dental lab realized the veneers (in BelleGlass NG), the teeth were
randomly distributed in 5 groups (n=20), accordingly to the luting procedure used. (table 1)

Table 1. Distribution of teeth groups according to the luting material used.

Group Luting cement Adhesive system
I Resin modified glass ionomer (GC
Fuji Plus, GC)
I Self-adhesive/self-etch cement with
dual setting (Maxcem, Kerr)
11 3 steps etch and rinse (Optibond
FL (Kerr))
v Dual setting resin cement (Nexus 2 steps etch and rinse (OptiBond
NX3, Kerr) Solo Plus (Kerr))
v one-step self-etch (All in One
(Kerr))

The restored teeth were subjected to thermal test, then were immersed in a basic fuxine
solution (0.5%, 24h). In order to examine the marginal microleakage, we have cut 1.5 mm thick
slices in a labial- palatal plane, at the middle of the mesio-distal length of the veneer. The specimens
were analyzed by an optical microscope (OlympusKC301, Olympus America Inc.) and the
quantitative evaluation of the microleakage was made using a special software, that measured the
length (um) of fuxine leakage along the interface tooth/cement and cement/ veneer. The values were
compared to the total length of the interfaces, in order to obtain the proportion of the microleakage.

Finally, the average for each group was calculated, Id and If, and the results were statistically
analyzed using t-Student test (p<0.05).

Results and discussions. The optical microscope revealed, for most of the restorations, the
presence of the fuxine microleakage, in different degrees, at the tooth/cement interface: the highest
average value of the infiltration (in percentage) was encountered for the GV, and the lowest value for
GIIL.

We have observed that the infiltration at the tooth/cement interface had a significantly lower
value for the Group II than for the Group I (p=0.0001). There are also statistically significant
differences regarding the microleakage of the specimens of GI, where we have used a resin modified
glass ionomer cement, compared to other groups, where we used resin cements with adhesive
systems (p<0.05).

When we compared the groups in which the resin cements were used for luting the veneers, the
statistic tests have shown significant differences of infiltration proportion between the Group II and
Groups II (p=0.003) and V (p=0.001). Concerning the length of microleakage, we have observed a
higher value for the group that used the self-etching/self adhesive resin cement than for the GIII
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(358+400.1 versus 51.1£84.2)(p=0.004) and a lower value compared to the GV (2023+1917 versus
358+400.1 for the Group II). Between the groups II and IV we have not observed statistically
significant differences.

For the comparison of groups where the resin cement was used for luting and only the adhesive
system was different, the t-Student test revealed significantly reduced infiltration for the Group III
(average 0.009+0.01).

At the interface veneer/cement, the highest proportion of microleakage was observed for the

Vth Group; the microleakage was totally absent for the 2™ Group (G II), the one where the self-
etching/self-adhesive resin cement was used for luting.
Conclusions. Simplifying the work protocols with adhesive systems can help the clinicians to work
easily, but cannot effectively improve the quality of marginal sealing, our study revealing the worse
sealing at the tooth-cement interface. The quality of composite veneers luting can be negatively
influenced by manipulation errors, in the case of resin modified glass ionomers (mixing errors can
lead to a thick layer of cement or appearance of air bubbles in the mixed material). The results from
this study regarding marginal leakage sustain the idea that, in general, the etch and rinse adhesives
are the best for the luting of composite veneers.

Chapter 6. ,.Clinical trial regarding the usage and the performance in time of 4 different laboratory
composite materials, used in the restoration of dental morphology and reduced edentulous spaces”
Objective. Evaluation of the clinical behaviour, between 1 and 5 years, of 4 composite resins, used in
the indirect technique for: inlays, crowns and reduced fixed partial dentures, regarding the clinical
case, with or without metal support or fiber reinforcement.

Material and method. Between 2003-2008 we examinated a number of 127 patients, with ages
between 20-68 years, who recieved a number of 270 prosthetic structures (155 crowns (PFU) and
115 fixed partial dentures(PPF)) made of the 4 composites.

The case selection focused on a series of common elements for all the prosthetic structures, but
also on specific elements for each type of restoration. We established a detailed clinical protocol,
regarding the manufacturing of the prostethic structures, and for the restoration analisys we used the
criteria of the United States Public Health Services (USPHS), modified for indirect restorations. With
the help of VAS (Visual rating scales) were followed and evaluated other 3 parameters: aesthetic
performance, functional performance and postoperative sensitivity.

The clinical evaluation was done at the baseline (day 0) and the re-evaluations were performed
at 1 year, 2 years, 3 year and 4 year. Study dropout rate was 2.5%, so that we could finally analise
270 indirect restorations for a mean duration of 37.5 months. Analysis of the results expressed as
scores (Alpha, Bravo, Charlie) for modified USPHS criteria or scores from 0 to 10 for the aesthetic
and functional performance, was achieved as percentage descriptive statistics.

Results and discussions. Our survey data showed a survival rate of 84.5% for inlays and onlays,
87.65% for single crowns and 89.6% for fixed partial dentures with 3 or maximum 4 elements.

Depending on the material, the success rate for a period of 37.5 months was: 86% for
composite belleGlassHP, 90.2% for Estenia, 85.9% for Adoro and 88.24% for Ceramage, with no
significant differences between the 4 materials. The most common complications were: fracture of
the resin composite mass, delamination of the reinforcement fibers and of the metal structure.

In this study, the average aesthetic performance was maximum 9.3 for composite crowns
without metal, followed by 9.02 for composite inlays. This result is comparable to the fiber
reinforced composite fixed partial dentures (8.65), with no significant differences between the 4
materials. The fixed partial dentures with metal structure obtained the lowest scores: 6.5 in 3 years.
The scores given by the examiners for the aesthetic and functional performance were lower than
those of the patients, with an average of 7.65, with no significant differences between the 4 materials.
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Post-cementation sensitivity, denoted by patients, was extremely rare. It was found at 8 clinical
cases, (6.29% of patients) and respectively 5.55% fixed prostethics, rated with a score of 2.5 on the
pain scale (O=no pain and 10=extreme pain).

Conclusions. Our results showed a good success rate for all materials applied, without significant
differences between them, which explains, to some extent, more frequent requests of these types of
prosthetic structures.

Chapter 7. General conclusions

Testing physicochemical and mechanical properties of the glass fiber-reinforced composit, newly
developed at the Institute of Chemistry "Raluca Ripan" in Cluj, revealed the following:
Physicochemical and mechanical properties of fiber-reinforced composites are dependent on the
amount of fiber reinforcement and the type of the impregnation resin used.

Based on analytical and physico-mechanical tests, the fiberglass reinforced composite code FRC3 4,
was selected as the optimal variant, which has as components: impregnation resin with a
composition of 60% higher oligomers mixture of Bis-GMAO-2 and 40% TEGDMA and 14 roving
fiber bundles code EC 15-300 - PS00.

Inoculation tests for the subcutaneous and intermuscular developed product, highlighted by
histopathological examination, showed good tolerability, the implanted material did not produce any
necrotizing nor inflammatory exudative effects.

After the first in vitro testing of clinical applicability of this product was concluded that:

Optimizing domestic product by braiding fibers, will make this product not only competitive on the
market, but, in our opinion, even aesthetically superior to already developed polyethylene fiber based
products.

Clinical trials will be continued through experiments on medium-term clinical cases using a witness
product already established on the dental materials market, aiming both for long term mechanical
strength of these reconstructions in the oral cavity and for the reinforcement material
biocompatibility.

Spectrophotometric analysis and statistical processing of data obtained allowed us to assess
translucency for the developed product versus HP Belle-Glass fiber reinforced polyethylene. The
analysis of the translucency index values led to the following conclusions:

The translucency is influenced by the composition of the material (resin type; size, quantity and
distribution of the filler particles; the difference between the refractive indices of the matrix and filler
particles), resulting significantly different values for the two materials tested.

Both, fiber glass and polyethylene materials, increase the translucency of the dentine component, but
fiber glass determines greater translucency index value, which can be beneficial for applications in
the anterior teeth.

Fiber glass confers no excessive translucency, the translucency of the experimental fiber glass
material is still much lower than the enamel of the same material.

In vitro evaluation of the sealing ability of different combinations of materials used for luting
indirect composite restorations with marginal microleakage assessment revealed the following:
Marginal microleakage associated with dual cured luting cement in combination with a three strep
etch and rinse adhesive system was the lowest observed at the tooth-cement interface.

Cementing systems involving etch and rinse technique are the most reliable way of achieving better
marginal adaptation to enamel level for cementing composite veneers.

Simplified working protocols for the adhesive systems can result in easy handling by practitioners,
but cannot effectively improve the quality of marginal closure, resulting in the smallest sealing for
the tooth-cement interface.

Well conducted clinical studies are needed in the medium and long term in order to elucidate the true
success and problems of a particular restorative material. Within our clinical study, which aimed to
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compare on a medium term of 37.5 months the clinical behavior of four laboratory composites it was
concluded that:

The success rate was good for all materials tested, without significant differences between them.

Of the various types of restorations, the most common failures were inlays and onlays followed by
crowns and bridges made out of DRC reinforced with fiber or metal frame.

The most common complications were fractures in the DRC mass or delamination of the reinforcing
fibers or of the metal frame, most complications occurring in posterior teeth.

Contemporary dentistry and its future are oriented primarily toward aesthetics, where the ceramic
and composite materials are in competition, and the last one did not have their last word yet.
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