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Abstract 
Background: To evaluate the microshear bond strength (μ-SBS) between resin-based cements and core build-up 
materials after water storage. 
Material and Methods: Cylinders (1x1 mm) of conventional dual-cure resin cement (RelyX ARC, 3M ESPE), uni-
versal dual-cure resin cement (RelyX Ultimate, 3M ESPE) or self-adhesive resin cement (RelyX U200, 3M ESPE) 
were adhered to disks (6x2 mm) made with commercial core build-up materials (Bis-Core, Bisco or LuxaCore Z, 
DMG) or conventional nanocomposite resin (Filtek Z350 XT, 3M ESPE). The specimens (n=10) were submitted 
to μ-SBS test using a universal testing machine and fracture pattern analysis at 48 hours or after 9 months of water 
storage. The data were evaluated by three-way ANOVA for repeated measures and Tukey’s test (α=0.05). 
Results: After 48 hours, regardless of the resin-based cement used, the μ-SBS to the conventional resin composite 
(Filtek Z350 XT) was greater compared to other materials. However, after 9 months, there was a statistically signi-
ficant decrease in μ-SBS values between the conventional resin composite and evaluated luting agents. The μ-SBS 
values of core build-up commercial materials (Bis-Core and LuxaCore Z) did not change over time. Regardless 
of the composite used and storage time, there was no statistically significant difference between the resin-based 
cements. After 48 h, the most prevalent failure was mixed for all groups. However, after 9 months, the core build-
up materials showed a predominantly mixed fracture pattern whereas the resin composite presented an adhesive 
pattern. 
Conclusions: Commercial core build-up materials achieved stable bonding performance with resin-based cements 
over time.  
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Introduction
Teeth extensively destroyed with a lost coronal structure 
can be used to support a restoration or other rehabilita-
tions in order to restore function, aesthetics and comfort 
to the patient (1-4) when appropriate techniques, mana-
gement and treatments are applied. Thus, post-and-core 
restorations are necessary depending on the degree of 
dental destruction, tooth affected, occlusion, root canal 
configuration and other clinical variables (3,5-7).
The growing demand for aesthetic restorations and mi-
nimally invasive treatments has led to the development 
of materials/products such as glass fiber posts that have 
an elasticity module similar to dentin, which reduces 
the risk of dental fracture (8-10). The glass fiber posts 
enable homogeneous root reconstruction allowing the 
absorption of occlusal loads through adhesive luting 
agents (11), which adheres to enamel and dentin (12). 
The core build-up restores the volume of the coronary 
portion and supports subsequent rehabilitation through 
indirect restoration (7,10,13).
Commonly, resin composites are materials used to per-
formed core build-up due to their mechanical resistance, 
ease of use and adhesion to the dental structure (14-16). 
To optimize the clinical time, commercial core build-
up materials (dual-cured resin-based composites) were 
developed to simultaneously cement the post and make 
the core build-up. This unique clinical step enables the 
formation of a monoblock reducing the technical sensi-
tivity and consequently could decreases failures in adhe-
sion between the resin cement and the material used for 
performing the post-and-core restorations (17-19). 
Adhesive cementation of ceramic crowns increases the 
fracture resistance of the core-crown complex (20) and 
directly correlates with long-term clinical success. Pre-
vious studies have evaluated the adhesive relationship 
between post and luting agent (9,18), post and core ma-
terial (21), luting agent and enamel/dentin (12), tooth 
and core materials (22), and crown and core materials 
(23). However, there is a lack of investigations about the 
bonding relationship between cement and the material 
used to perform the core build-up restorations. 
Resin-based cements can be categorized as conventio-
nal, which require the use of adhesive systems to pro-
mote adhesion to dental structures (24,25); self-adhesive 
cements, which are hybrid materials that adhere to den-
tal structures and restorative materials without requiring 
the application of adhesives or dental substrate pretreat-
ment (25); and universal cements designed for use in 
different conditioning techniques, either by total-etch, 
self-etch or selective-enamel-etch modes. Furthermo-
re, the camphorquinone-based photo-initiator system in 
some cement has been replaced by amine-free materials 
to preserve the color stability of these materials. Cam-
phorquinone requires a co-initiator, typically amines, 
which interact and release free radicals responsible for 

initiating the polymerization reaction. Specifically, ter-
tiary amines are highly reactive molecules and oxidize 
over time, producing a yellowish effect or lower color 
stability in resin-based cements (26,27).
Considering the different cements available on the world 
market, comparative studies of the bond strength be-
tween resin-based cements and core build-up materials 
are necessary. Therefore, the objective of the present 
study was to evaluate the bond strength between dual 
resin cements (conventional, amine-free/universal and 
self-adhesive) and commercial core build-up materials 
or conventional nanocomposite resin. The null hypo-
theses tested were as follows: 1- The build-up materials 
and resin composite would not differently influence the 
microshear bond strength values; 2- the storage time 
would not influence the microshear bond strength values 
between the different resin cements and core build-up 
materials evaluated; 3- the resin-based cements studied 
would not influence the values of bond strength to the 
core build-up materials.

Material and Methods
-Study design
The experimental units for this in vitro study were cylin-
ders/pillars obtained from resin cements that were ad-
hered to disks of commercial core build-up materials or 
conventional nanocomposite resin. The variables studied 
were the bond strength values verified by the microshear 
test (μ-SBS, MPa) and the fracture pattern assessed qua-
litatively (%). The following factors were studied: 
(I) Core build-up materials: commercial core build-up 
materials (Bis-Core, Bisco or LuxaCore Z, DMG) and 
conventional nanocomposite resin (Filtek Z350 XT, 3M 
ESPE)
(II) Resin cements: conventional dual-cure resin cement 
(RelyX ARC, 3M ESPE), amine-free dual-cure resin ce-
ment (RelyX Ultimate, 3M ESPE) or self-adhesive resin 
cement (RelyX U200, 3M ESPE) 
(III) Storage time: 48 hours and 9 months.
The sample calculation was conducted (G* Power 3.1.5, 
Heine, Universität Dusseldorf, Germany) using the 
analysis of variance (ANOVA) model. For the effect 
size of 0.15, obtained from the data collected in a pi-
lot study (n = 4), significance level of 5% and power 
of 80%, the sample calculation indicated the need for a 
total of 10 specimens per group. Thus, the samples were 
randomly divided into nine groups (n = 10) according to 
the factors under study and are specified in Table 1. The 
composition and application method of the materials are 
presented in Table 2.
Specimen preparation: disks of core build-up materials 
Under a glass cover slip and a polyester strip, a matrix 
6 mm in diameter and 2 mm in height was positioned. 
The materials were inserted into the matrix as follows: 
LuxaCore Z with the aid of a mixing tip, Bis-Core and 
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Group Core build-up material Resin cement Storage time
I Bis-Core RelyX ARC 48 hours 9 months
II Bis-Core RelyX Ultimate 48 hours 9 months
III Bis-Core RelyX U200 48 hours 9 months
IV LuxaCore Z Dual RelyX ARC 48 hours 9 months
V LuxaCore Z Dual RelyX Ultimate 48 hours 9 months
VI LuxaCore Z Dual RelyX U200 48 hours 9 months
VII Filtek Z350 XT RelyX ARC 48 hours 9 months
VIII Filtek Z350 XT RelyX Ultimate 48 hours 9 months
IX Filtek Z350 XT RelyX U200 48 hours 9 months

Table 1: Group division (n = 10) considering the study factors: core build-up materials, resin cements, and 
storage time.

resin composite (Filtek Z350 XT) were applied in a sin-
gle layer with the aid of a spatula. Then, another pol-
yester strip and another cover slip were placed, and the 
material was photoactivated with LED (Valo, Ultradent) 
for 20 seconds (Bis-Core and Filtek Z350) or 40 seconds 
(LuxaCore Z Dual) with irradiation of 1400 mW/cm2. 
After this step, the disks were embedded in epoxy re-
sin using PVC cylinders and their surface was smoo-
thed and polished in a polishing machine (Politriz, Aro-
tec Ind. E Comércio, São Paulo, Brazil) with 600-grit 
sandpaper. The adhesive process was carried out after 
specimens were made according to the orientation of 
the manufacturer or type of cement evaluated in the cu-
rrent study model. Thus, when RelyX ARC (3M ESPE) 
was used, the adhesive applied was Adper Single Bond 
2 (3M ESPE); when RelyX Ultimate was used, the ad-
hesive system applied was Single Bond Universal (3M 
ESPE); and when cement RelyX U200 (3M ESPE) was 
used, which is self-adhesive no adhesive process was 
performed. Table 2 describes the application steps for 
each material, including the adhesive systems.
Specimen preparation: cylinders/pillars of resin cements
After preparing the disks, two plastic tubes (1 x 1 mm; 
diameter x height) were fixed on the surface of the spe-
cimen. The dual-cure resin cements were inserted into 
the tubes with the aid of an insertion spatula (RelyX 
ARC) or automatic mixing tip (RelyX Ultimate and Re-
lyX U200). After excesses were removed, photoactiva-
tion was carried out for 20 seconds (Valo, Ultradent). 
After 1 hour at room temperature, the tubes were gently 
removed using a scalpel blade (No. 15, Med Goldman 
Indústria e Comércio Ltda., Santa Catarina, Brazil). In 
each specimen, two cylinders of the resin cement were 
obtained, one for the microshear test after 48 hours and 
the other after 9 months of storage in distilled water at 
37ºC, which was renewed every week.
-Microshear strength test and fracture pattern analysis
The microshear strength test of specimens was carried 
out in a universal machine (EZ test, model DL-2000, 

Shimadzu) with a load of 50 Kgf at 0.5 mm/min, until 
the resin cement cylinders ruptured. For this, a stain-
less-steel wire was used that surrounded the cylinder. 
The microshear strength values were recorded in New-
ton (N) and transformed into megapascal (MPa). After 
the rupture of the resin cement cylinders, the surfaces 
of the disks were observed at 30x magnification using a 
stereoscope (EK3ST, Eikonal, São Paulo, Brazil) to de-
termine the fracture pattern, classified as adhesive/inter-
face, cohesive in resin cement, cohesive in core build-up 
material, or mixed (Fig. 1). 
-Statistical analysis
The microshear values (MPa) were submitted to three-
way repeated measures ANOVA to investigate the effect 
of core build-up material, resin cement, storage time, 
and the triple or double interactions between the factors 
under study. The Tukey’s test was used to evaluate the 
multiple comparisons. The fracture pattern results (%) 
were qualitatively described. The analyses were conduc-
ted using the SPSS 23 program (SPSS Inc., Chicago, IL, 
USA), adopting a significance level of 5%.

Results
According to the results presented in Table 3, there was 
no statistically significant triple interaction between the 
factors under study (core build-up materials, resin ce-
ment and storage time; p = 0.238). Nevertheless, con-
sidering the double interactions, the factors of core 
build-up materials and storage time were statistically 
significant (p = 0.023). After 48 hours, the conventional 
nanocomposite resin (Filtek Z350 XT) obtained bond 
strength values significantly higher than those found in 
commercial core build-up materials (Bis-Core and Lu-
xaCore Z), which did not differ from each other.
On the other hand, after 9 months, the bond strength of 
the Bis-Core group was significantly higher than that of 
the conventional nanocomposite resin (Table 4). After 9 
months of water storage, LuxaCore Z presented interme-
diate values, which were not significantly different from 
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Material Composition Application mode

Core build-up materials:

Bis-Core
Bisco
Batch 
nº 1700007144
Schaumburg, USA

Base: Fused silica, bisphenol A diglycidyl ether dimethacrylate (BisG-
MA), urethane dimethacrylate (UDMA), tetrahydrofurfuryl methacry-

late, acetic acid.
Catalyst: BisGMA, fused silica, dibenzoyl peroxide (technically pure).

Dispense the catalyst base pastes on 
a glass plate and mix until a uniform 

paste is obtained (10-15 seconds). 
Then, insertion into the matrix with 
the aid of a spatula and light curing 

for 20 seconds.

LuxaCore Z Dual
DMG
Batch nº 768393
Hamburg, Germany

Pyrogenic silicic acid, barium glass, nanofiller and zirconium dioxide 
nanocomposite in BisGMA based matrix.

The material was inserted into the 
matrix using the automatic mix-

ing system, and light curing for 40 
seconds. 5 minutes were waited for 

final curing.

Filtek Z350 XT
3M ESPE
Batch 
nº 1722600610
St Paul, MN, USA

Silane treated ceramic, silane treated silica, UDMA, bisphenol A poly-
ethylene glycol diether dimethacrylate (BisEMA), BisGMA, silane 

treated zirconia, polyethylene glycol dimethacrylate, triethylene glycol 
dimethacrylate.

Insertion of a single increment in the 
matrix with the aid of a spatula for 

resin and light curing for 20 seconds.

Adhesive procedures and resin cements:

Scotchbond Universal 
Etchant Phosphoric Acid
3M ESPE
St Paul, MN, USA

37% phosphoric acid, thickener, water and dye. Apply with a microbrush for 15 
seconds. Then wash with water for 
15 seconds. The product was only 
previously applied to RelyX ARC 

group.

Adper Single Bond 2
3M ESPE
Batch nº N828742
St Paul, MN, USA

Ethyl alcohol, BisGMA, silane treated silica, 2-hydroxyethyl methacry-
late (HEMA), copolymer of acrylic and itaconic acids, glycerol 1,3 di-
methacrylate, UDMA, water, diphenyliodonium hexafluorophosphate.

Apply with a microbrush for 20 
seconds. Volatilize the solvent for 
5 seconds and light curing for 10 

seconds.

RelyX ARC
3M ESPE
Batch nº 1628100400
St Paul, MN, USA

Silane treated ceramic, triethylene glycol dimethacrylate (TEGDMA), 
BisGMA, silane treated silica, reacted polycaprolactone polymer, 

2-benzotriazolyl-4-methylphenol, benzoyl peroxide.

After applying 35% phosphoric acid 
and Adper Single Bond 2, dispense 
the amount of cement on the mixing 

pad and mix for 10 seconds. With 
the aid of a spatula, insert into the 

plastic tube, and light curing for 40 
seconds. At least 10 minutes were 

expected.

Single Bond Universal
3M ESPE
Batch nº 639416
St Paul, MN, USA

Ethyl alcohol, BISGMA, silane treated silica, HEMA, copolymer of 
acrylic and itaconic acids, glycerol 1,3 dimethacrylate, UDMA, water, 

diphenyliodonium hexafluorophosphate.

Apply with a micro brush for 20 
seconds (active application); apply 
a light jet of air for 5 seconds, light 

curing for 10 seconds.

RelyX Ultimate
3M ESPE
Batch nº 652581
St Paul, MN, USA

Glass powder, surface modified with 2-propenoic acid, 2 methyl-.3-
(trimethoxysilyl) propyl ester and phenyltrimethoxy silane, bulk materi-
al, 2-propenoic acid, 2-methyl-, 1,1’-[1-(hydroxymethyl)-1,2-ethanediyl] 
ester, reaction products with 2-hydroxy-1,3- propanediyl dimethacrylate 

and phosphorus oxide, TEGDMA, silane treated silica, oxide glass 
chemicals (non-fibrous), sodium persulfate, tert-butyl peroxy-3,5,5- tri-

methylhexanoate; and acetic acid, copper salt, monohydrate.

After applying Single Bond Univer-
sal, the material was inserted with 
the automatic mixing tip into the 

tube and light cured for 40 seconds. 
At least 6 minutes were expected.

RelyX U200
3M ESPE
Batch nº 633167
St Paul, MN, USA

Glass powder, surface modified with 2-propenoic acid, 2 methyl-.3-
(trimethoxysilyl) propyl ester and phenyltrimethoxy silane, bulk 

material, 2-propenoic acid, 2-methyl-, 1,1’-[1-(hydroxymethyl)-1,2-
ethanediyl] ester, reaction products with 2-hydroxy-1,3- propanediyl 

dimethacrylate and phosphorus oxide, TEGDMA, silane treated silica, 
oxide glass chemicals (non-fibrous), sodium persulfate 7775-27-1, tert-
butyl peroxy-3,5,5- trimethylhexanoate; and acetic acid, copper salt, 

monohydrate

The material was inserted with the 
automatic mixing tip into the tube 
and light cured for 40 seconds. At 

least 6 minutes were expected.

Table 2: Description, composition and application mode of materials used in present study.

those of other composites. Considering the effect of sto-
rage time for each core build-up material, the storage 
time caused a statistically significant reduction in bond 
strength values only for the conventional resin composi-

te (Filtek Z350 XT). For Bis-Core and LuxaCore Z ma-
terials, the bond strength values did not alter over time.
Regarding the fracture pattern (Fig. 2), after 48 hours in 
storage, the fracture pattern between the core build-up 
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Fig. 1: Representative scheme of the fracture patterns considered in the present study.

Core build-up 
material

RelyX ARC RelyX Ultimate RelyX U200

48 hours 9 months 48 hours 9 months 48 hours 9 months
Bis-Core 2.15 (0.95) 2.02 (0.96) 2.44 (1.52) 3.14 (1.86) 2.24 (0.92) 3.12 (1.40)

LuxaCore Z 2.72 (1.28) 2.36 (1.23) 2.13 (0.87) 2.69 (1.51) 2.03 (0.74) 1.92 (0.84)
Filtek Z350 XT 2.67 (1.51) 3.19 (2.12) 3.06 (1.16) 2.41 (1.00) 2.98 (1.19) 1.53 (1.09)

Table 3: Means (SD) of microshear bond strength values (MPa) according to core build-up materials, resin cements, and storage time.

Legend: There was not statistically significant triple interaction between the factors under study (p = 0.238)

Storage time
Core build-up 
material

48 hours 9 months

Bis-Core 2.27 (1.13) Ba 2.76 (1.50) Aa
LuxaCore Z 2.29 (1.00) Ba 2.32 (1.20) ABa
Filtek Z350 XT 2.91 (1.26) Aa 2.16 (1.12) Bb

Table 4: Means (SD) of microshear bond strength values (MPa) ac-
cording to core build-up materials and storage time regardless of 
resin cement used.

Legend: Considering double interaction (p = 0.023), means followed 
by different uppercase letters indicate a statistically significant dif-
ference between core build-up materials, considering each time sep-
arately (comparisons within each column). Means followed by dif-
ferent lowercase letters indicate a statistically significant difference 
between times, considering each core build-up materials separately 
(comparisons within each line).

materials and resin-based cements was predominantly 
mixed. However, after 9 months of storage, the commer-
cial core build-up materials (Bis-Core and LuxaCore Z) 
showed a predominantly mixed failure, while the con-
ventional resin composite was adhesive/interface. After 
9 months, no pattern of cohesive fracture in core build-
up materials was observed.

Discussion
The core build-up materials have dual functionality, 
being inserted in a single layer to cement the post, and 
reconstruct the crown in the same clinical act (7,18). 
This technique reduces the time required to perform the 
procedure, the number of materials used, the technical 
sensitivity and incompatibilities between luting agent 
and core build-up material (11). In the present study, the 
influence of core build-up material on the microshear 
bond strength of resin cements was evaluated over time. 
The materials evaluated were LuxaCore Z, Bis-Core 
and a nanocomposite resin (Filtek Z350 XT), which was 
considered a control group for having adequate biome-
chanical behavior and resistance, ease of handling and 
adhesion to the dental structure (14,15).
After 48 hours, the nanocomposite resin (Filtek Z350 
XT) showed higher bond strength values than the core 
build-up materials, followed by Bis-Core and LuxaCo-
re Z, rejecting the first null hypothesis. This probably 
happened due to the interaction between the organic 
polymeric matrix and the inorganic filler present in the 
composition of each material studied. The polymeriza-
tion reaction of Filtek Z350 XT is triggered with the 
absorption of blue light by camphorquinone and the re-
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action of free radicals generated with the double bonds 
of dimethacrylates (Bis-GMA, UDMA and TEGDMA, 
Table 1) present in the organic polymeric matrix. The 
network formed is highly reticulated, demonstrating 
resistance values of compressive strength and flexural 
strength equivalent to or greater than those of other con-
ventional composites (14,17).
Considering the commercial core build-up materials, 
LuxaCore Z is composed of nanofiller and zirconium 
dioxide nanocomposite in a Bis-GMA-based matrix (fi-
ller content = 50%), whereas Bis-Core is composed by 
fused silica (10-30%), Bis-GMA (5-10%), UDMA (5-
10%), tetrahydrofurfuryl methacrylate (1-5%) and acetic 
acid (< 1%). These materials depend on a dual polyme-
rization reaction occurring due to light curing associated 
with the presence of an initiator-accelerator system. The 
dimethacrylate molecules present in the organic poly-
meric matrix, such as Bis-GMA and UDMA, have dou-
ble carbon bonds at their ends, and after absorption of 
optical radiation, the photoinitiator (camphorquinone) 
absorbs blue light and releases free radicals, polymeri-
zing and reticulating the system to provide a hardening 
of the resin-based materials in the external areas. Then, 
the self-curing mechanism starts with the aromatic or 
aliphatic amines present in the catalyst paste that reacts 
with the peroxide of the universal paste to produce free 
radicals, which complement the action at the unreacted 
carbon double bond sites, ensuring the polymerization 
of the material in the deepest areas that receive insuffi-
cient light intensity (14,17,28).
Commonly, the commercial core build-up materials 
have a lower percentage of filler content, which could 
cause a decrease in mechanical properties compared to 
conventional resin composite, even with dual polyme-
rization. This difference in inorganic composition exp-
lains the lower bond strength between the tested resin 
cements adhered to the conventional nanocomposite and 
other materials evaluated after 48 hours. Karakis et al. 
(17) suggest that the self-curing mechanism for dou-

Fig. 2: Fracture pattern (%) between core build-up material and resin cements after 48 hours and 9 months of water storage.

ble-activated resin-based materials is slower and less 
effective in terms of monomer conversion than light ac-
tivation. Areas with different concentrations of carbon 
double bonds can coexist in the same polymer and affect 
the amount of crosslink density, leading to heterogeneity 
in the polymeric network and a reduction in the overall 
crosslink density, corroborating the result found after 48 
hours.
Nevertheless, after 9 months, the Bis-Core material 
showed higher bond strength values compared to con-
ventional resin composite, rejecting the second null 
hypothesis. The maintenance of the bond strength va-
lues of the commercial core build-up materials over time 
can be attributed to the dual cure that occurs in these 
materials (7), which is not found in Filtek Z350, which 
presented loss of bond strength over time (18). The sta-
ble bonding performance of Bis-Core and LuxaCore Z 
could be due to the concentration of dimethacrylate mo-
nomers (14), justifying the prevalence of mixed fracture 
patterns in the samples, as shown in Figure 2. Comparing 
the two commercial core build-up materials, LuxaCore 
Z showed intermediate bond strength values compared 
to Bis-Core, probably due to zirconium dioxide used as 
filler, which can reduce light transmission during pho-
toactivation. Thus, reductions in the monomer conver-
sion consequently decrease the mechanical properties 
of the material, leading to a less stable bond. Moreover, 
the silanization process of zirconium dioxide particles of 
LuxaCore Z could not be as efficient as Bis-Core, which 
contains silica (18).
On the other hand, after 9 months, the decrease in the 
bond strength values of the resin composite groups mi-
ght have been due to water sorption, polymer network 
and filler content. Water sorption by polymers is a di-
ffusion-controlled process, in which the water absorbed 
by the polymeric matrix can cause the breakdown or 
softening of bonds between the polymeric matrix and 
inorganic fillers, characterizing a hydrolytic degradation 
(29). The resin composite has higher filler content, and 
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unreacted monomers or filler particles leached when 
there was water sorption by the polymeric matrix and 
hydrolytic degradation can occurs, resulting in weight 
and volume loss (24). The Filtek Z350 resin composi-
te and the resin cements used in the study have a simi-
lar amount of silane-treated silica (1-10%), which can 
promote a low crosslink density beneficial to hydrolytic 
degradation (17), justifying the decrease in bond streng-
th values after storage and the predominance of the ad-
hesive fracture pattern (Fig. 2). However, the results of 
fracture pattern are influenced not only by the characte-
ristic of adhesive interface but also by other mechanical 
properties of the studied materials, especially when the 
failures were categorized as cohesive in the material.
The present study design considered evaluating dual re-
sin cements of different compositions that are available 
on the world market and used with different tooth pre-
parations. The bond strength values found in the present 
in vitro study demonstrated that Bis-Core and LuxaCore 
materials can be used with different resin cements (con-
ventional or amina-free dual-cure and self-adhesive resin 
cement), accepting the third null hypothesis. Although 
the results of the present study are interesting, the suc-
cess of the restorative treatment is not exclusively based 
on the bonding performance of core material to the resin 
cement used for luting the indirect restoration; other ma-
terial properties and clinical factors such as dental struc-
ture, selective wear of the dental substrates, restorative 
material to support occlusal forces, periodontal health, 
and core design are also important (30). Thus, further 
studies and clinical trials evaluating these materials are 
encouraged, especially because it is not possible to infer 
that this small numerical difference between groups for 
Mpa values seems to be considered clinically relevant.

Conclusions
Despite higher initial values of microshear bond stren-
gth for conventional resin composite, commercial core 
build-up materials (Bis-Core and LuxaCore Z) presented 
more stable bond strength values to different resin-based 
cements after 9 months of water storage.
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