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Cimenturile autoadezive reprezinta o clasa re-
centa de cimenturi pe baza de rasini concepute pentru
fixarea restaurdrilor protetice la tesuturile dentare.
Comparativ cu cimenturile pe baza de rasini compozite
clasice ele sunt mai atractive pentru medicii dentisti
deoarece nu necesiti o conditionare prealabila a
substraturilor. Pe de alta parte, performantele lor adezive
sunt mai putin evaluate gi testate clinic, ceea ce determina o
rezerva in folosirea lor.

Scopul acestui studiu este de a evalua comparativ
rezistenta la forfecare a adeziunii obtinute cu trei cimenturi
rasinice autoadezive: MaxcemElite (Kerr)- ME, Biscem
(Bisco)- BC, Rely XU100 (3MEspe)- RU si un ciment rasinic
clasic: Variolink Il (lvoclar)-VL pe doua substraturi:
ceramica presata si zircona. Rezultatele evaluate prin testul
one-way Anova nu indica diferente statistic semnificative
intre cele patru cimenturi in ceea ce priveste adeziunea la
ceramica presata, mediile valorilor rezistentei la forfecare
obtinute fiind de: 14,33 MPa (SD+4,16)- ME, 17,55 MPa
(SD+6,45)- BC; 21,45 MPa (SD+5,46)- RU si 21,40 MPa
(SD+4,38)- VL. Exista insa diferente intre mediile valorilor
rezistentei la forfecare ale celor patru grupe de cimenturi
analizate (probabilitatea p<0.0001), privind adeziunea la
zircona: 4,9 MPa (SD+0,61)- ME; 10,84 MPa (SD+0,25)- BC;
8,2 MPa (SD+0,24)- RU si de 15,65 MPa (SD+1,07)- VL.

Self- adhesive cements are the Imost recent class
of cements based on resin composites designed to secure
the prosthetic restorations to dental tissues. Comparatively
to classic cements based on resins, they are more
attractive to dentists because there is no requirement for a
preconditioning of the substrates. Nevertheless, their
adhesive performance has been less evaluated.

The purpose of this study is to evaluate and
compare the shear bond strength of the three resin self-
adhesive cements: MaxcemElite (Kerr)- ME, Biscem (Bisco)-
BC, Rely XU100 (3MEspe)- RU and a classic version of resin
cement - Variolink Il ( Ivoclar)- VL to ceramic substrates:
glass matrix and zirconia.

The results evaluated by one-way ANOVA test
indicated no statistically significant differences among the
four cements in terms of adhesion to glass ceramics — the
means of the values were: 14.33 MPa (SD+4.16)- ME, 17.55
MPa (SD+6.45)- BC, 21.45 MPa (SD+5.46)- RU and 21.40 MPa
(SD+4.38)- VL. There are differences among the means of
the values of the four groups analyzed (probability p
<0.0001), the adhesion to zirconia: 4.9 MPa (SD+0.61)- ME,
10.84 MPa (SD+0.25)- BC, 8.2 MPa (SD+0.24)- RU and 15.65
MPa (SD+1.07)- VL.
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1. Introducere

Evolutia maselor ceramice dentare si a
tehnologiilor de obtinere ale acestora a condus spre
utilizarea din ce in ce mai larga a restaurarilor total
ceramice, in detrimentul celor metalo-ceramice.
Avantajele oferite de aceste materiale sunt legate in
primul rdnd de gradul estetic ridicat si de
biocompatibilitate. Restaurarile metalo-ceramice
pierd teren in fata restaurarilor total ceramice,
cauza principala fiind aparitia metalozelor generate
de componenta metalica.

Restaurarile total ceramice pun noi probleme
medicilor dentisti Tn ceea ce priveste fixarea lor pe
preparatiile dentare. Practicienii trebuie s& aleaga
intre un ciment de fixare clasic si un ciment modern
pe baza de rasini, din categoria cimenturilor
autoadezive.

Cimenturile autoadezive au aparut in practica
dentara din dorinta de a simplifica protocolul de
lucru prin eliminarea etapelor de conditionare a
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1. Introduction

The evolution of dental ceramic masses and
technologies for their use led to increasingly
broader all-ceramic restorations at the expense of

metal- ceramic. The advantages of these materials
are primarily related to the degree of high
aesthetics and biocompatibility. Metal- ceramic
restorations are losing out to all- ceramic
restorations; the main cause is the emergence of
metalosis, generated by the corrosive reaction of
the metal components.

All ceramic dental restorations rise- up new
problems to practitioners as in terms of their
attachment to the dental preparation. Therefore,
the practitioners must choose between a classic
cement adherence and modern cement based on
resins, from the self- adhesive cement category.

Self- adhesive cements in dental practice
have appeared in the desire to simplify the protocol
by eliminating the conditioning steps of the hard
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tesuturilor dure dentare. Fixarea cu un ciment
rasinic conventional implicd demineralizarea
smaltului si a dentinei cu acid fosforic 37%,
aplicarea unui primer si a unui adeziv pe baza de
rasini. Cimenturile autoadezive nu necesita aceste
etape de pregatire a substraturilor dentare, avand
sistemul adeziv inglobat in compozitia chimica.

In ceea ce priveste legatura cu ceramica,
producatorii indica aceste cimenturi pentru toate
tipurile de restaurari ceramice, fara sa precizeze
intotdeauna si protocolul de conditionare a
suprafetelor. Modul in care ele interactioneaza cu
tesuturile dentare si masele ceramice constituie
subiectul multor cercetari actuale. In conditiile
stabilirii unui protocol clar de conditionare a
restaurarilor ceramice, variabila care ramane de
controlat ar fi cea clinica, legata de pregatirea
suprafetelor dentare.

Mecanismul de adeziune a cimenturilor pe
baza de rasini la masele vitroceramice are la baza
retentionarea mecanica a rasinii in
microneregularitatile obtinute prin sablare si gravaj
acid si in plus o adeziune chimica prin silanizare.
Mai multe studii au aratat ca prin sablare cu
particule de alumina de 50um, gravaj cu acid
fluorhidric 4,5% sau 9% si aplicarea unui silan se
obtin cele mai bune rezultate [1,2].

Adeziunea cimenturilor pe baza de rasini la
zircona pune inca probleme, deoarece este greu
de obtinut o retentie mecanica prin sablare sau
gravaj acid. S-a demonstrat ca gravajul acid nu are
nici un efect pe zircona [3-6], iar sablarea este
discutabila. Producatorii de zircona pentru
restaurari protetice nu recomanda sablarea [7,8]
deoarece se presupune ca microneregularitatile
create pot fi locuri de propagare a fisurilor care ar
compromite rezistenta mecanica a restaurarii. Pe
de alta parte, majoritatea studiilor de evaluare a
interfetelor ciment-zircona se fac dupa sablare,
fiind considerata o metoda eficienta, mai ales daca
este urmata de silanizare [9-12].

Cimenturile autoadezive reprezinta ultima
generatie de cimenturi pe baza de ragini aparute,
dar performantele lor sunt mai putin evaluate.
Scopul acestui studiu este de a evalua rezistenta la
forfecare a patru cimenturi (trei autoadezive si
unul cu gravaj acid separat) si doua tipuri de mase
ceramice care se folosesc curent in practica
dentara: o vitroceramica presata si zircona.

2. Materiale si metoda

In acest studiu se evalueazd comparativ
rezistenta la forfecare a interfetelor dintre cele trei
cimenturiraginice autoadezive: MaxCemElite
(Kerr)- ME, Biscem (Bisco)- BC, Rely XU100
(8MEspe)- RU si un ciment rasinic, cu gravaj acid
separat: Variolink Il (lvoclar Vivadent)- VL si doua
substraturi ceramice: o vitroceramica pe baza de
cristale de disilicat de litiu- IPSe.max Press

to dental ceramics

dental tissues. As it is known, that fixation with
conventional cement based on resins involves
etching the enamel and the dentin with phosphoric
acid 37% and applying a primer and adhesive
resins. Self- adhesive cements do not require
these steps to prepare the dental substrates, since
the adhesive system is being embedded in the
chemical composition.

Regarding the contact with ceramics, the
producers indicate these kinds of cements for all
ceramic restorations, without specifying the

surface conditioning protocol. The way they
interact with dental tissues and ceramic masses
represents the subject of much current research.
Nevertheless, establishing a clear protocol for
conditioning the ceramic restorations, remains a
subject open to the clinical variable control as in
terms of preparation of the dental surfaces.

The adhesion mechanism of the cements
based on resins to ceramic masses with glassy
matrix is based on the mechanical retention of the
resin to the small irregularities obtained by
sandblasting and etching, consecutively followed
by silanization, which confers a chemical bond.
There have been reported several studies to have
shown that best results were conferred by blasting
with particles of 50um alumina, etching with 4.5%
or 9% hydrofluoric acid and applying a silane [1.2].

The adhesion of the cements based on
resins to zirconia still rises up difficulties, because
it is demanding to obtain mechanical retention by

sandblasting or etching. It has been shown that
etching has no effect on zirconia [3-6], and blasting
is questionable. Zirconia ceramic manufacturers
do not recommend sandblasting [7,8] since it is
assumed that during the process, the irregularities
created may lead to propagation of cracks that
would later on compromise the mechanical

strength of the restoration. On the other hand,
most of the assessments on the cement- zirconia
interfaces are processed after blasting, since it has
been considered an effective method, especially if
followed by silanization [9-12].

The self- adhesive cements represent the
last generation emerged, but their performances

are less studied. The purpose of this study is to
evaluate the shear bond strength of four cements
(three of them being self- adhesive and etch-and-
rinse one) to two types of ceramic masses that are
currently being used in dental practice: a glass

ceramic and zirconia.

2. Materials and methods

This study evaluates the comparative shear
bond strength of the three self- adhesive
cements: MaxCemeElite (Kerr)- ME, Biscem
(Bisco)- BC, Rely XU100 (3MEspe)- RU and an
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(Ivoclar Vivadent Inc.) si zircona-Ceramill Zi (oxid
de zirconiu tetragonal partial stabilizat cu ytriu-Y-

prin teste de forfecare

TZP) (AmmanGirrbach). glass ceramic with lithium
Compozitia chimicd a cimenturilor studiate IPSe.max Press (Ivoclar Vivadent
se gaseste in tabelul 1 zirconia Ceramill  Zi(Y-TZP-partially stabilized

tetragonal zirconia) (AmmanGirrbach).

Tabelul 1

Cimenturi
Cements

Compozitia chimica / Chemical compositions

Maxcem Elite *

comonomeri de mono, di, multimetacrilat, GPDM-gliceroldimetacrilat dihidrogen fosfat, sticla de
aluminosilicat de Ba, F; nanoyterbiu fluorida; nanosilica, sistem redox, camforochinona[13]

mono, di and multi-methacrylate = co-monomers, GPDM- glyceroldimethacrylate dihidrogen
phosphate,barium aluminosilicate glass, fluoro aluminosilicate glass,nano/ytterbium fluoride, nanosilica,
redox initiator system,, camphorquinon-based photoinitiator [13]

BiscCem™ *

TEGDMA trietilen glicoldimetacrilat , bisGMA bis-glicidilmetacrilat, monomeri dimetacrilati ne-polimerizati,
bis(HEMA-hidroxietilmetacrilat) fosfat, monomeri cu grupari fosfat,sticla[13-15]

TEGDMA triethylene glycoldimethacrylate , bisGMA bis-glicidilmethacrylate, monomeri dimetacrilati ne-
polimerizati, bis(HEMA-hidroxyethyl metacrylate) fosfat,glass filler[13-15]

RelyXu100 * * *

dimetacrilat (bis GMA/ TEGDMA) metacrilat cu ester de acid fosforic, sticla de Al-Si-Na,Sr,La , silica,
hidroxid de calciu, fluorida pirimidina, compusi peroxidici[13,14,16]
dimethacrylate (bis GMA/ TEGDMA), methacrylated phosphoric esther , glassAl-Si-Na,Sr,La , silica,

etch-and-rinse resin cement : Variolink I
(Ilvoclar Vivadent)- VL to two ceramic substrates:
disilicate-
Inc.) and

calcium hidroxide, substituted pyrimidine, peroxy compound [13,14,16]

Variolink 11 * * **

bis-GMA ,UDMA-uretan dimetacrilat, TGDMA ,peroxid de benzoil[17]
bis-GMA ,UDMA-uretan dimetacrilat, TGDMA ,peroxid de benzoil[17]

* Kerr, Orange, CA, USA * * Bisco Inc.., Schaumburg, IL, USA * * * 3M ESPE, St. Paul, MN, USA * * * X lvoclarVivadent Inc.

Probele de ceramica obtinute prin presarea
unui lingou au fost prelucrate cu discuri diamantate
astfel incat sa se obtina cate o suprafata plana si
sa poata fi introduse in inele metalice de inox cu
diametrul de 8 mm si inaltimea de 10 mm. Probele
de zircona s-au obtinut prin frezarea dintr-un bloc
de zircond nesinterizat pentru a obtine suprafete
plane si a putea fi introduse in aceleasi tip de
inele. Dupa prelucrare, acestea din urma au fost
sinterizate conform  protocolului indicat de
producator. S-au obtinut astfel 24 de probe: 12 cu
vitroceramica si 12 cu zircona. Fiecare grup a fost
impartit in patru subgrupuri de cate trei probe. Pe
suprafetele ceramice expuse au fost fixate discuri
de rasina compozita fotopolimerizata (Filtek Z 250
3MEspe) cu diametrul de 5mm si grosimea de
3mm.

Specific compositions for commercial
cements are summarized in Table 1.

The glass ceramic samples obtained by
pressing a ceramic ingot were processed using
diamond disc in order to obtain a flat surface and
each can be placed in the stainless steel rings with
a diameter of 8 mm and 10 mm height. The
zirconia samples were obtained by milling in a
ceramic block that was not sinterised, in order to
get flat and can be placed in the same type of
rings. After processing the latter ones, they were
sinterised according to the protocol specified by
the manufacturer. Thus, there were obtained 24
samples: 12 with glass ceramics and 12 with
zirconia. Each group was divided into four
subgroups of three samples.

Tabelul 2

Cimenturi
Cements

Conditionare vitroceramica
Conditioning glassceramic

Conditionare zircon
Conditioning zirconia

Maxcem Elite *
BiscCem™ *
RelyXuU100 * * *

-HF 9% 1-2 min., spalare

-HF 9% 1-2 min., washing
-silanizare Bissilan(Bisco), uscare
-Silanization Bissilan (Bisco), drying

-sablare cu oxid de aluminiu de 50um, presiune 2 bari
-Blasting with 50um aluminum oxide, 2 bar pressure

-aplicare Z prime plus(Bisco), uscare
Application Z-prime plus (Bisco), drying
-preparare ciment / cement-preparation
-fotopolimerizare 2 sec. / light- curing 2-sec
-indepartare exces / removal of excess
-fotopolimerizare 40 sec. / light- curing 40 sec

-preparare ciment / cement-preparation
-fotopolimerizare 2 sec. / light- curing 2-sec
-indepartare exces / removal of excess
-fotopolimerizare 40 sec. / light- curing 40 sec

Variolink Il * * **

-sablare cu oxid de aluminiu de 50um, presiune 2 bari
-Blasting with 50um aluminum oxide, 2 bar pressure
-HF 9% 1-2 min.;spalare

HF 9% 1-2 min., washing

-silanizare Monobond plus, uscare

-Silanization Monobond plus (Ivoclar-Vivadent) , drying
- aplicare adeziv Excite F Dsc

- Excite F DSC adhesive application

-preparare ciment / cement-preparation
-fotopolimerizare 2 sec. / light- curing 2-sec
-indepartare exces / removal of excess
-fotopolimerizare 40 sec. / light- curing 40 sec

-silanizare Monobond plus, uscare

-Silanization Monobond plus(lvoclar-Vivadent) ,
drying

-aplicare adeziv Excite F Dsc

-Excite F DSC(Ivoclar-Vivadent) adhesive

application

-preparare ciment / cement-preparation

-fotopolimerizare 2 sec. / light- curing 2-sec

-indepartare exces / removal of excess

-fotopolimerizare 40 sec. / light- curing 40 sec

* Kerr, Orange, CA, USA * * Bisco Inc.., Schaumburg, IL, USA * * * 3M ESPE, St. Paul, MN, USA * * * * lvoclarVivadent Inc.




196 D. A. Pirvu, B.M. Géalbinasu, I. Patrascu, C.F. Pirvu, D. Nitoi/ The shear bond strength of self-adhesive resin cements

Fixarea s-a efectuat cu cele trei cimenturi
autoadezive pe primele trei grupuri; MaxCem
Elite(ME), Biscem(BC) si Rely X U100 (RU). Pe
suprafetele probelor din cel de-al patrulea grup au
fost fixate discurile de compozit cu Variolink 11(VL),
care este un ciment cu gravaj acid separat, acesta
fiind considerat grupul martor. Fixarea s-a efectuat
conform tabelului 2.

Toate cele 24 de probe au fost supuse
termociclarii, o metoda de imbatranire artificiala
conform ISO TR 11450. Termociclarea s-a efectuat
prin trecerea alternativa a probelor prin doua bai
cu apa la temperaturi de 5°C si 55°C, realizandu-se
500 de astfel de cicluri. Inelele metalice cu probele
sunt introduse intr-un dispozitiv special conceput,
care se fixeaza intr-o masina universala de testari
mecanice . Pe discul de compozit s-au aplicat forte
astfel incat sa fie solicitata interfata, pana s-au
desprins (fig.1 si 2).

Fig.1 - Proba de testat / Sample in use.

3. Rezultate

Valorile medii ale rezistentei la forfecare la
interfata ciment autoadeziv-vitroceramicé obtinute
au fost: 14,33 MPa (SD+4,16) pentru ME; 17,55
MPa (SD+6,45) pentru BC; 21,45 MPa (SD+5,46)
pentru RU si de 21,40 MPa (SD+4,38) pentru VL
(fig. 3 - 6). In figurile 3-6 sunt inregistrate fortele la
care interfetele au cedat (exprimate in Newtoni) si
deformarea acestora pana la rupere(in mm).

Valorile au fost prelucrate statistic prin testul
one-way Anova [6], care nu indica diferente
statistic semnificative intre cele patru cimenturi in
ceea ce priveste adeziunea la vitroceramica. Acest
rezultat semnificd faptul cd nu este atit de
important tipul de ciment rasinic, ci modul de
conditionare a suprafetei ceramice si porozitatea
acesteia. Cu toate acestea se observa ca s-au
obtinut valori mai bune ale adeziunii cu cimentul
RU, ele fiind aproape identice cu cele obtinute cu
cimentul martor VL. Cimenturile ME si BC au
prezentat valori ceva mai mici.

Valorile medii ale rezistentei la forfecare la
interfata ciment autoadeziv-zircond obtinute au
fost: 4,9 MPa (SD+0,61) pentru ME,

to dental ceramics

Exposed ceramic surfaces were set with
light- curing composite resin disc (Filtek Z 250

3MEspe) 5mm diameter and 3mm thick. Fixation
was performed with three self- adhesive resin
cements on the first three groups: MaxCem Elite
(ME), Biscem (BC) and Rely X U100 (RU). On the
evidence surfaces of the fourth group were fixed
the composite disks using Variolink Il (VL), which
is an etch- and- rinse resin cement, which is

considered the control group. Fixation was done

according to Table 2.

All 24 samples were subjected to thermo-
cycling, with temperatures ranges of 5 ° C and 55 °
C, 500 cycles. According to the ISO TR 11450
standard the thermo- cycling was performed as an
appropriate artificial aging test. The metallic rings
containing the samples are placed in a specially

Fig.2 - Testarea rezistentei la forfecare a interfetelor.
The shear bond strength test.

designed device that is fixed in a universal test
machine shearing resistance. The composite disc
forces were applied so that the required interface

broke up (Fig.1 and 2).

3. Results

The mean shear bond strength of the resin
cements to glass ceramic obtained were: 14.33
MPa (SD+4.16) for ME; 17.55 MPa (SD+6.45) for
BC; 21.45 MPa (SD+5.46) for RU and of 21.40

MPa (SD+4.38) for the VL (Fig. 3 - 6).
These values were processed statistically

with the one- way ANOVA test [6]. Test results
indicate no statistically significant differences
between the four cements in terms of adhesion to

glass ceramics. This result means that it is not
that important the type of the resin cement, rather
the way the glass ceramic surface was conditioned
and the ceramic porosity. However, it has been
observed that there were better values obtained
with the RU cement, being almost identical to
those obtained with the cement VL witness. The
ME and BC cements showed somewhat lower
values.
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Shear bond strength of ME to pressed ceramic (the highest value recorded-19.14 MPa).
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Shear bond strength of BC to zirconia (-5.51 MPa maximum).
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The mean of the values for shear bond strength of the four resin cements to ceramic glass and zirconium, respectively.
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10,84 MPa (SD#0,25) pentru BC; 8,2 MPa
(SD+0,24) pentru RU si de 15,65 MPa (SD+1,07)
pentru VL (fig. 7 - 10).

Testul one- way Anova indica diferente
statistic semnificative intre mediile celor patru
cimenturi analizate (p<0,0001) in ceea ce priveste
adeziunea la zircona. Corectia Scheffe indica
urmatoarele diferente: intre ME si VL o diferenta a
mediilor de 10,74 (p<0,0001), intre RU si VL o
diferenta a mediilor de 7,45(p=0,002). Cele mai
mari valori s-au obtinut pentru BC.

Probele fracturate au fost analizate la un
stereomicroscop Stemi 2000-C(Zeiss) cu
magnificatie de 1,6. S-a observat cad majoritatea
fracturilor (10 din 12) pe interfetele ciment
autoadeziv-vitroceramica au fost de tip mixt:
adeziv-coezive (fig.12). In ceea ce priveste
interfata ciment autoadeziv-zircona majoritatea (10
din 12) fracturilor sunt adezive (fig.13) .

Fig.12 - Fractura mixta:se observa urme de ciment (1) pe
suprafata de vitroceramicd  (2) / Fracture mixed:
traces of cement (1)can see on glassy surface (2).

4. Discutii

O modalitate de evaluare a adeziunii este
masurarea rezistentei la forfecare a interfetelor
tesuturi dentare-ciment autoadeziv gi ciment
autoadeziv-ceramica. Valorile rezistentei la
forfecare  ale diferitelor interfete raportate de
firmele producatoare ale cimenturilor autoadezive
evaluate aici sunt contradictorii, probabil datorita
conditiilor de studiu diferite. Acest fapt pune in
dificultate medicul dentist atunci cind trebuie sa
aleaga unul dintre aceste cimenturi.

Factorii care pot influenta adeziunea unui
ciment la un substrat ceramic sunt multipli si tin
de compozitia chimica, manipulare si conditionarea
substraturilor. Ca orice material rasinic un ciment
pe baza de rasina este compus dintr-o matrice
organica si o umplutura anorganica. Matricea
organica a cimenturilor autoadezive este formata
din monomeri conventionali care formeaza o retea

to dental ceramics

Mean shear bond strength of the resin
cements to zirconia obtained were: 4.9 MPa
(SD+0. 61) for ME, 10.84 MPa (SD+0. 25) for BC,
8.2 MPa (SD+0.24) for RU and of 15.65 MPa
(SD+1. 07) for the VL (Fig. 7 - 10).

The one- way ANOVA test indicated
statistically significant differences among the
means of values of the four cements analyzed (p <
0.0001) in terms of adhesion to zirconia. The
Scheffe correction shows the following differences:
difference between ME and VL media of 10.74 (p
< 0.0001) between RU and VL environments
difference 7.45 (p = 0.002). The highest values
were obtained for BC.

Fractured samples were analyzed in a
Stemi 2000-C stereomicroscope Arms (Zeiss) with
magnification of 1.6. It was observed that most of
the fractures(10 of 12) of the self-adhesive resin
cement - glass ceramic interfaces were mixed
(adhesive- cohesive) (Fig. 12). As in terms of self-
adhesive resin cement zirconia interface, the

majority (10 of 12) are adhesive fractures (Fig.13).

Fig.13 - Fractura adeziva:se observa suprafata de fixare la
zircona (2) fara urme de ciment (1) / Adhesive
fracture: fastening surface is observed surface free of
cement(1) at zirconia (2).

4. Discussions

One way to assess the adhesion is the
measurement of the shear bond strength of the
self- adhesive resin cement to dental tissue and to
ceramics. The values reported by companies
producing self-adhesive resin cements evaluated
here are contradictory, probably due to different
study conditions.  Therefore, this raises the
difficulty when the dentist must choose one of
these cements.

The factors that may influence the
adhesion of cement to ceramic substrates are
multiple and related to chemical composition,

handling and packaging substrates. Like any
other resin composite material, the cement based
on resinsis composed of organic matrix and

inorganic fillers. Organic matrix is composed of
self- adhesive cements that form a network of
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prin polimerizare s$i monomeri cu grupari acide
conceputi pentru adeziunea la substraturile
dentare. Umplutura anorganica confera
proprietéatile estetice si mecanice, iar in relatie cu
adeziunea influenteaza solubilitatea, viscozitatea
si grosimea filmului de ciment.

Valorile asemanatoare ale rezistentei la
forfecare a interfetelor cimenturilor autoadezive-
mase ceramice studiate aratd ca adeziunea la o
vitroceramica nu variaza cu tipul de ciment, fiind o
adeziune mecanica care are la baza penetratrea
rasinii microneregularitatilor rezultate din sablare
si gravaj acid. Aplicarea silanului permite si
obtinerea unor legaturi chimice. Prezenta
umpluturii silanizate in RU ar putea fi explicatia
pentru valorile ceva mai mari obtinute in cazul
acestui ciment, comparativ cu celelalte doua
cimenturi autoadezive. Aplicarea separatda a
adezivului cu vascozitate micd conduce la un
grad mai mare de umectare, 0 mai buna penetrare
si 0 mai buna legatura cu silanii la fixarea cu VL.
Prin prezenta umpluturii anorganice cimenturile
autoadezive prezinta o vascozitate mai mare si ca
urmare o mai slaba umectare a substratului
comparativ cu cea obtinuta prin aplicarea separata
a adezivului (VL).

Faptul ca gravajul cu acid fluorhidric nu are
nici un efect pe zircona stabilizata partial cu ytriu
este bine demonstrat [3-6]. Daca admitem ca nici
sablarea cu alumind nu produce asperitati pe
substratul de zircona, sarcina adeziunii ramane pe
seama legaturilor chimice. Cel mai apreciat
monomer, cunoscut ca adera chimic de
substraturile metalice si implicit de zircona este un
organofosfat 10-MDP  (10-metacriloil oxidecil
dihidrogen fosfat). Teoretic, pentru a se lega chimic
de oxidul de zirconiu un ciment ar trebui sa contina
monomeri cu grupari fosfat. Dacad acesta nu
contine un astfel de monomer, ar trebui ca
substratul sa fie anterior conditionat cu un primer
care contine monomer fosfat. Altfel nu ar avea loc
0 adeziune chimica, ci numai o umplere mecanica
a spatiului microscopic dintre dinte si restaurare.
Producatorii recomanda astfel de cimenturi pentru
fixarea restaurarilor din zircona fara insa a preciza
daca se conditioneaza sau nu suprafata.

Un alt aspect 1l constituie prezenta
monomerilor hidrofili in compozitia cimenturilor
autoadezive care pot conduce la degradarea
hidrolitica a cimentului (simulata experimental prin
termociclare), mai mare decét in cazul cimenturilor
raginice clasice. Analizdnd compozitia chimica a
cimenturilor autoadezive cuprinse in studiu, atat
cat a fost permis folosind datele furnizate de
firmele producatoare, regasim urmatorii monomeri
hidrofili: GPDM[13] in ME, TEGDMA [13,14] si bis
HEMA-fosfat [13,14] in BC si TEGDMA[13,14] in
RU. Studiul comparativ al Ilui Han, privind
degradarea hidrolitica a ME si RU a aratat un
comportament mai bun pentru RU, Th concordanta
cu rezultatele studiului nostru[18].

conventional monomers by polymerization and
monomers with acid groups designed for adhesion
to tooth substrates. The inorganic fillers confer
mechanical and aesthetic properties and in relation
to adherence, they influence solubility, viscosity
and film thickness of cement.

Similar values of shear bond strength of the
self-adhesive resin cements to masses ceramics
studies show that adherence to a glassy ceramic
matrix does not vary with the type of cement; the
mechanical adhesion is based on the ability of the
resin to penetrate the small irregularities revealed
by sandblasting and etching. Furthermore, the
silane application allows obtaining chemical bonds.
The presence in RU of the silanised filling could be
the explanation for the somewhat higher values
obtained for the cement, compared with the other

two self- adhesive cements. Separate application
of adhesive with low viscosity leads to a greater
degree of wetting, improved penetration and
bonding to the silans on fixation with VL. Through
the presence of inorganic filler, the self- adhesive
cements have a higher viscosity and therefore, a
weaker wetting of the substrate compared with that
obtained by applying a separate adhesive (VL).

It has been well documented the fact that
the etching with hydrofluoric acid has no effect on

zirconia Y-TZP[3-6]. If we admit that neither
blasting with alumina on zirconia substrate
produces roughness, the demand remains on the

account of the chemical bonds. The most
appreciated monomer, known as chemically
adherent to metal substrates and default zirconia,
is an organophosphate 10-MDP (10-dihydrogen

phosphate methacryloxydecyl). Theoretically, in
order for a cement to bind chemically to zirconia, it

should contain monomers with phosphate groups.
If it does not contain such a monomer, the
substrate should be preconditioned with a primer

containing phosphate monomer. Otherwise, there
would be no chemical bond, only a mechanical fill
of the microscopic space between the tooth and
restoration. The manufacturers recommend such
cements for fixation of zirconia restorations without
specifying whether or not the surface of zirconia
should be conditioned.

Furthermore, one other aspect s
represented by the presence of hydrophilic
monomers in the composition of self- adhesive
cements that can lead to hydrolytic degradation of
the cement (experimentally simulated by aging
thermo- cycling), higher than for conventional resin

cements. Analyzing the chemical composition of
adhesive cements in the study, as far as producing
firms were allowed, we found the following
hydrophilic  monomers: GPDM  (dihydrogen
phosphate glyceroldimethacrylate) [13] in ME,
TEGDMA (triethylen glycoldimethacrylate) [13,14]
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Monomerii hidrofili cu grupari fosfat sunt
introdugi pentru a demineraliza tesuturile dure
dentare si a adera la acestea. Daca o parte din
acesti monomeri cu grupari fosfat se fixeaza si de
zircona si cat de repede sunt ei neutralizati de
umplutura anorganica sunt intrebéri la care inca
nu s-a raspuns. Daca acest fenomen nu are loc
inseamna ca aceste cimenturi nu produc decat o
umplere mecanica si o adeziune fizica ca orice alt
tip de ciment.

Ca urmare, cimenturile autoadezive vor fi
preferate altor cimenturi nu pentru proprietatile lor
adezive, ci pentru alte beneficii pe care le ofera:

-comparativ cu cimenturile pe baza de rasini
compozite clasice: scurtarea timpilor operatori,
sensibilitate postoperatorie mai mica, pret de cost
mai mic;

-comparativ cu cimenturile ionomere de
sticla: grad mai mic de solubilitate, proprietati
mecanice si estetice mai bune.

Primerul  Primer Zplus(Bisco) folosit in
acest studiu este unul conceput special pentru
conditionarea suprafetelor metalice si de zircona ,
deci ar trebui s& contina un organofosfat. Din
datele furnizate de fabricant reiese ca acesta
contine: bisfenil dimetacrilat, hidroxietil dimetacrilat
si etanol [19]. In alt grup de informatii furnizate de
firma contine monomeri carboxilici si fosfat [20]
care ar trebui sa produca o legatura chimica cu
oxidul de zirconiu. Cele mai multe informatii
furnizate de producatori sunt incomplete; nu se
specifica daca la utilizarea unui ciment autoadeziv
care contine monomeri cu grupdri acide este
necesara sau nu aplicarea unui primer.

Faptul ca toate cimenturile autoadezive
prezinta valori mai mici ale rezistentei la forfecare
comparativ cu un ciment clasic cu sistem adeziv
separat se poate datora prezentei monomerilor
hidrofili care sufera o mai mare degradare
hidrolitica si unei umectari mai bune a substratului
prin aplicarea separata a adezivului.

5. Concluzii

Adeziunea cimenturilor autoadezive studiate
la ceramica este asemanatoare si prezinta valori
apropiate de adeziunea cimenturilor pe baza de
rasini compozite cu sistem adeziv separat.
Adeziunea la zircona este inferioard celei la
vitroceramica, variaza cu tipul de ciment folosit si
ramane un subiect deschis pentru viitoarele
cercetari. Dintre cimenturile autoadezive studiate
cea mai mare valoare a rezistentei la forfecare a
interfetei ciment autoadeziv-zircona a prezentat-o
Biscem (Bisco).
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Methodologically-oriented contributions (production engeneering, ecology, ensuring of admixtures, additives and
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