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ABSTRACT

Objective: This study was conducted to evaluate the influence of the G-CEM ONE adhesive enhancing primer on
the shear bond strength of self-adhesive resin cement (G-CEM ONE) to both tooth structure and two different CAD/
CAM blocks (GC Initial LiSi and Cerasmart 270). Material and Methods: Forty specimens (cylindrical-shaped,
5 mm in diameter and height) were milled from both CAD/CAM blocks (20 specimens from each block type).
Forty sound upper premolars were sectioned to the level of peripheral dentin, then randomly divided into four
groups (n = 10): Al: GC Initial LiSi without adhesive enhancing primer; B1: Cerasmart 270 without adhesive
enhancing primer; A2: GC Initial LiSi with adhesive enhancing primer; B2: Cerasmart 270 group with adhesive
enhancing primer application. The CAD/CAM blocks were cemented on teeth using a self-adhesive resin cement
(G-cem one). The shear bond strength was assessed using a computerized universal testing machine. A digital
microscope was used to study the mode of failure. The shear bond strength values data were analyzed statistically
using paired t-test and independent t-test at the significance level of (0.05). Results: A significant difference was
shown in the shear bond strength values among groups (P =0.000). The highest shear bond strength value was
revealed in group A2, while group B1 exhibited the lowest shear bond strength value. Conclusion: Using the
adhesive enhancing primer on the tooth’s surface improved the resin cement’s bond strength to CAD/CAM blocks.
Additionally, GC Initial LiSi exhibited higher bond strength than Cerasmart 270, with or without the primer.
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RESUMO

Objetivo: Este estudo foi conduzido para avaliar a influéncia do primer adesivo G-CEM ONE na resisténcia
ao cisalhamento do cimento resinoso autoadesivo (G-CEM ONE) tanto na estrutura dentaria quanto em dois
diferentes blocos CAD/CAM (GC Initial LiSi e Cerasmart 270). Material e Métodos: Quarenta corpos de prova
(formato cilindrico, 5 mm de didmetro e altura) foram fresados em blocos CAD/CAM (20 corpos de prova de
cada tipo de bloco). Quarenta pré-molares superiores sadios foram seccionados até o nivel da dentina mais
externa e, em seguida, divididos aleatoriamente em quatro grupos (n = 10): Al: GC Initial LiSi sem primer
adesivo; B1: Cerasmart 270 sem primer adesivo; A2: GC Initial LiSi com primer adesivo; B2: Grupo Cerasmart
270 com aplicacdo de primer adesivo. Os blocos CAD/CAM foram cimentados nos dentes com cimento resinoso
autoadesivo (G-CEM ONE). A resisténcia ao cisalhamento foi avaliada utilizando uma maquina de ensaios
universal computadorizada. Um microscépio digital foi utilizado para estudar o modo de falha. Os dados dos
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valores de resisténcia ao cisalhamento foram analisados estatisticamente por meio do teste t pareado e teste t
independente ao nivel de significancia de (0,05). Resultados: Foi demonstrada diferenca significativa nos valores
de resisténcia ao cisalhamento entre os grupos (P =0,000). O maior valor de resisténcia ao cisalhamento foi
revelado no grupo A2, enquanto o grupo B1 exibiu o menor valor de resisténcia ao cisalhamento. Concluséo:
A utilizacdo do primer adesivo na superficie dentaria melhorou a resisténcia de unido do cimento resinoso aos
blocos CAD/CAM. Além disso, o GC Initial LiSi apresentou maior resisténcia de unido que o Cerasmart 270,

com ou sem primer.

PALAVRAS-CHAVE
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INTRODUCTION

Recent advances in dental technologies have
increased the popularity of different computer-
aided design /computer-aided manufacturing
(CAD/CAM)-machinable materials, including
glass ceramics, resin-based Composites, and
polymer-infiltrated ceramics [1]. Among these
materials, ceramics have the advantage of
natural-looking, wear resistance, durability, and
biocompatibility [2,3]. Yet, ceramic restorations
could be more susceptible to chipping due to
their brittle nature [4]. Lithium disilicate (LiSi)
glass-ceramic is one of the most widely used
ceramic systems in aesthetic dentistry due to its
high optical and mechanical properties. GC Initial
LiSi is a fully crystallized lithium disilicate CAD/
CAM ceramic with the advantage of decreasing
the chair side time as it does not require further
heat treatment after milling [5,6].

Although composite resin blocks have lower
flexural strength than ceramics, they have the
advantages of low abrasiveness to the antagonist,
ease of modification and repair, reduced milling
time, and less wear of milling tools [7,8].
CAD/CAM composite resin matrix ceramics
were developed to combine the advantages of
composites and ceramics [9,10]. These blocks
can be classified into two types depending on
their microstructure: materials with a polymer-
infiltrated ceramic network (PICN) such as
VITA Enamic and materials with dispersed
fillers; nanohybrid-composite with inorganic
ceramic fillers such as Cerasmart and Lava
Ultimate [11]. PICN materials consist of a glass/
ceramic network, frequently pre-sintered, that
has been silanated by capillary action and then
infiltrated with a resin matrix, while materials
with dispersed fillers consist of a methacrylate-
based matrix similar to that of direct composite
materials reinforced by different types and sizes
of silanated fillers [12]. Cerasmart is a resin

nano-ceramic block containing composite resin
material (BisMEPP, UDMA, DMA) with 71% silica
and barium glass nanoparticles by weight [13].

Durable bonding between the cement and
restorative material is crucial for the longevity
of the indirect restoration. Adhesive luting of
the restoration has two bonding interfaces; thus,
the type of resin cement significantly impacts the
restoration’s clinical outcome [14]. Introducing
self-adhesive resin cement could simplify the
multi-steps of adhesive bonding and minimize the
possibility of handling errors and post-operative
sensitivity [15]. This type of cement provides
micromechanical retention due to the presence
of acidic monomers that could demineralize and
penetrate the tooth surface. Additionally, the
reaction between the acidic monomers of the
cement and hydroxyapatite of the tooth substrate
results in chemical retention. Yet, some studies
have stated that self-adhesive resin cement
provides poor adhesion to dentine that could
reduce the bond strength [16,17].

A new self-adhesive resin cement called
G-CEM ONE (GC Corporation, Tokyo, Japan)
was recently introduced with an additional
agent, G-CEM ONE Adhesive enhancing primer)
GC Corporation, Tokyo, Japan) [18]. This
primer is comprised of acidic monomers such as
4-2-(methacryloyloxy)ethoxy] carbonyl phthalic
acid (4-MET) and 10-methacryloyloxydecyl
dihydrogen phosphate (10-MDP) that could
enhance the infiltration of the cement in the
dentinal tubules. Moreover, the “touch-curing
catalyst” in the primer is claimed to enhance the
chemical polymerization of the cement [19,20].

Limited information is available in the
literature concerning this adhesive primer; thus,
the present study was applied to investigate the
influence of G-CEM ONE adhesive enhancing
primer on the shear bond strength (SBS) of self-
adhesive resin cement; G-CEM ONE to both tooth
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structure and two different CAD/CAM blocks;
GC Initial LiSi [lithium disilicate] and Cerasmart
270, and evaluating the mode of failure. The first
null hypothesis is the application of the adhesive
enhancing primer doesn’t affect the shear bond
strength between the tooth structure and CAD/
CAM blocks. The second null hypothesis, there
is no difference in the shear bond strength of
different CAD/CAM blocks to tooth structure
using self-adhesive resin cement.

MATERIALS AND METHODS

Preparation of CAD/CAM specimens

Forty cylindrical-shaped specimens (5 mm
in diameter and height) were milled from both
CAD/CAM blocks using an In-Lab MC X5 milling
device (Sirona, Germany). 20 specimens from
GC Initial LiSi (GC Corporation, Tokyo, Japan)
and 20 specimens from Cerasmart 270 (GC
Corporation, Tokyo, Japan). The bonding surface of
each cylinder was then treated with silicon carbide
abrasive paper #grit 80 under water cooling using
a grinding and polishing machine (MOpao 160E,
China) to provide standardized roughness [21].
The specimens were then ultrasonically cleaned
in an ultrasonic unit with distilled water for
5 minutes to remove contaminants.

Preparation of teeth specimens

This work has been approved by the research
ethics committee (ref. number 808, project number
808223 at 18.5.2023). Forty sound human upper
1t premolars extracted for orthodontic purposes
were collected. The selected samples were intact
and free from caries, cracks, and restorations.
The teeth were washed with distilled water and
stored in normal saline 0.9% at room temperature.
Each tooth specimen was then embedded in acrylic,
which was used as a holding block. A line 3 mm
occlusal (above) the cemento-enamel junction was
drawn on each tooth to determine the area to be
embedded in acrylic. A custom-made silicon mold
with dimensions (1.5%X 1.5%X 2 cm) was used to
aid in the construction of standardized acrylic
holding blocks, this mold acted as a container
to hold the acrylic during the setting time. Each
tooth was then attached to the dental surveyor and
embedded along its long axis in cold cure acrylic
(Veracril, Colombia) till the drawn line and the
acrylic allowed to set. The occlusal surface of each
tooth was reduced down to the level of the central
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groove to expose the peripheral dentine surface.
Tooth reduction was done using a diamond disc in
a straight handpiece mounted to a dental surveyor
with water cooling. The cut surface of each tooth
was then finished with silicon carbide abrasive
papers grit #220, then grit # 500 with water cooling
using the same grinding and polishing machine that
was used for finishing the CAD/CAM specimens
to provide a standardized surface roughness of all
specimens [21]. The prepared tooth and CAD/CAM
specimens are shown in Figure 1.

Sample grouping

The prepared samples were assigned into
two groups (20 teeth for each group) according
to the type of the cemented CAD/CAM block.
Each group was subdivided into two subgroups
(10 teeth for each subgroup) according to the
application or not of the adhesive primer:

Group Al: GC Initial LiSi group without
adhesive enhancing primer application.

Group B1: Cerasmart 270 group without
adhesive enhancing primer application.

Group A2: GC Initial LiSi group with
adhesive enhancing primer application.

Group B2: Cerasmart 270 group with
adhesive enhancing primer application.

The list of the main materials used in this
study is shown in Table I.

Cementation procedure

Bonded surface treatment of CAD/CAM blocks

The bonded surface of each block
was conditioned and treated following the

Figure 1 - The prepared tooth and CAD/CAM specimen.
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Table I - Chemical composition and manufacturer of materials used

Effect of adhesive primer application on shear bond strength
of self-adhesive cement to tooth structure and two different
CAD/CAM milled blocks

GC Corporation, Tokyo, Japan
LOT 2112081

GC Corporation, Tokyo, Japan
LOT 2202071

GC Initial ™ LiSi Block

CERASMART™ 270 Block

GC Corporation, Tokyo, Japan

G-CEM One self-adhesive

cement LOT 2206061

G-CEM One adhesive GC Corporation, Tokyo, Japan

enhancing primer LOT 2206061

GC Corporation,
Tokyo, Japan

LOT1611181

G-Multi Prime

manufacturer’s recommendations. For all groups,
the bonded surface was conditioned with
hydrofluoric acid 5% for 20 seconds in groups
(A1&A2) and 60 seconds in groups (B1&B2),
then washed and dried. After that, a silane
coupling agent (G- multiprimer) was applied for
60 seconds and then air dried.

Surface treatment of the teeth

The bonded surfaces of the teeth in Groups
(Al and B1) were left without any treatment,
while for Group (A2 and B2) the G-cem one
adhesive enhancing primer was applied to
the bonded interface of each tooth and left
undisturbed for 10 seconds after the end of
the application and then dried thoroughly for
5 seconds under maximum air pressure.

Cernentation with the resin cement

The self-adhesive resin cement (G-cem
one) was applied on the bonded surface of each
CAD/CAM specimen which was then seated on
the tooth under a constant load of 5 Kg with
the aid of a dental surveyor, the excess cement
was removed, and each surface was light cured
for 20 seconds with Curing Pen light cure
device (Eighteeth, Changzhou, China) (Light
intensity:1000 Mw/cm?). The specimen was then
removed from the cementation device and stored
in distilled water for 24 hours [22].

Assessment of shear bond strength

A computer-controlled universal testing
machine (Laryee Tchnology co.,Ltd., Model:

Si0,: 81%, P,0,: 8.1%, K,0: 5.9%, AL,O,: 3.8%, TiO,: 0.5%, CeO,: 0.6%

Bis-MEPP, UDMA, DMA, Silica (20 nm), barium glass (300 nm) 71 wt%

Paste A: fluoroaluminosilicate glass, UDMA, dimethacrylate, initiator,
stabilizer, pigment, silicon dioxide, MDP, Paste B: SiO,, trimethoxysilane,
MgO, UDMA, 2-hydroxy-1,3 dimethacryloxypropane, MDP, 6-tert-butyl-2,4-
xylenol, 2,6-di-tert-butyl-p-cresol, EDTA disodium salt dehydrate, vanadyl

acetylacetonate, TPO, ascorbic acid, camphorquinone,

Ethanol, MDP, 10-methacryloyloxydecyl dihydrogenthiophosphate,
4-META, 2-hydroxy-1,3-dimethoxypropane, vanadyl acetylacetonate,

2,6-di-tert-butyl-p-cresol

MDP, MDTP, y-MPTS, methacrylate, monomer, ethanol

sy~ -
Figure 2 - Test specimen in the computer-controlled testing
machine.

DWD-50,China) was used to assess the shear
bond strength. The shear force was applied on the
adhesive interface of each specimen using a knife-
edge chisel rod at a crosshead speed of 1 mm/min
and 50 KN load cell, as shown in Figure 2. Then,
the maximum failure load was recorded in Newton
(N) when the fracture occurred. The shear bond
strength values in MPa were calculated by dividing
the failure load (N) by the bonding area (mm?).

Shear bond strengzh(SBS )value: (1)

failureload value(N) /area (mmz)

Statistical analysis

Statistical Package for Social Science (SPSS)
was used to analyze the collected data, and the
normality of the distribution of variables was
assessed using the Shapiro-Wilk test. Paired t-test
was used to study the effect of the adhesive primer
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on the shear bond strength. An Independent #test
was used to assess the differences in the shear
bond strength values between the different CAD/
CAM blocks.

Failure mode analysis

To study the mode of Failure, A Dino-Lite
digital microscope at a magnification of 50x was
used to examine the fractured specimens after
debonding.

The Failure modes were classified as
follows [23]:

1. Cohesive failure in dentin (CD).

2. Adhesive failure between the dentin and
resin cement (ADR).

3. Cohesive failure in the adhesive resin
cement (CR).

4. Adhesive failure between the resin cement
and the CAD/CAM block material (ARB).

5. Cohesive failure in the CAD/CAM block
material (CB).

RESULTS

The descriptive statistics of the data, including
the mean and standard deviation of the shear
bond strength values in MPa for all groups, are
shown in Figure 3. The samples in group A2 (GC
Initial LiSi with adhesive enhancing primer)
recorded the highest mean value of the shear
bond strength (19.082+ 2.018 MPa), whereas
the lowest mean value (7.490+ 1.277 MPa) was

Primer

WWwithout primer
Ewith primer

25

19.082+2.018

%)
o
1

o
1

10.853+£0.939

=)

T 7.4941.277

Mean Shear strenght (MPa)

5

Cerasmart 270

GC Inttal Lisi
Material

Figure 3 - Bar chart shows the mean values of shear bond strength +
standard deviation.
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recorded by group B1 (Cerasmart 270 without
adhesive enhancing primer).

Independent t-test was used to compare the
shear bond strength values between the groups
with and without the application of the primer
at a level of significance of 0.05 and showed
a statistically significant difference among the
groups (P= 0.000; Table II). Independent t-test
test revealed a statistically significant difference
in the shear bond strength values between the
different CAD/CAM blocks (Table III). The failure
modes distribution in percentages in each group
is shown in (Table IV and Figure 4).

DISCUSSION

The bonding performance of self-adhesive
resin cement remains an issue that is critical
for the longevity of the restoration. Previous
studies showed that the surface treatment of the
dentin could enhance the bond strength of the
self-adhesive resin cement [19,24-28]. Based on
the results of the present study, the treatment of
the tooth surface with the adhesive enhancing
primer could significantly improve the shear
bond strength of the self-adhesive resin cement.
Therefore, the first null hypothesis was rejected.

The most reliable adhesive strategy for
the cementation of indirect restoration is still
debatable. The self-adhesive resin cement is based
on the presence of functional monomers that

Table Il - Independent t-test comparing the shear bond strength
values between the groups with and without primer applications

Al 15.847+ 2.096
- 6.705 0.000
A2 19.082+ 2.018
B1 7.490+ 1.277
- 3.516 0.002
B2 10.853+ 0.939
SD: Standard deviation.
Table Il - Independent t-test comparing the shear bond strength

values between different CAD/CAM blocks groups

Al 15.847+ 2.096

10.726 0.000
B1 7.490+ 1.277
A2 19.082+ 2.018

11.688 0.000
B2 10.853+ 0.939

SD: Standard deviation.

Braz Dent Sci 2023 Oct/Dec;26 (4): e3978
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Table IV - Mode of failure distribution in each group in (%)

Effect of adhesive primer application on shear bond strength
of self-adhesive cement to tooth structure and two different
CAD/CAM milled blocks

Al 0 80%
A2 60% 0

B1 0 80%
B2 20% 40%

20% 0 0
40% 0 0
20% 0 0
40% 0 0

CD: Cohesive failure in dentin; ADR: Adhesive failure between dentin and resin cement; CR: Cohesive failure in resin cement; ARB: Adhesive
failure between resin cement and CAD/CAM block material; CB: Cohesive failure in CAD/CAM block material.

Figure 4 - Modes of failure after shear bond strength test: (A) Cohesive failure in dentin; (B) Cohesive failure in resin cement; (C) Adhesive

failure between dentin and resin cement.

could improve the chemical and micromechanical
retention, minimize the multi-steps of
cementation, and reduce the post-operative
sensitivity [29,30]. Yet, these monomers have
a lower PH than phosphoric acid, resulting in
a limited capacity for demineralization and
incomplete removal of the smear layer. Moreover,
a study observed that no resin tag or true hybrid
layer was formed when the self-adhesive cement
was used [27].

The factors mentioned above could be
responsible for the lower shear bond strength
values presented in the current study for both
GC Initial LiSi and Cerasmart 270 groups when
the self-adhesive resin cement was used without
the adhesive enhancing primer.

The application of adhesive enhancing
primer with the self-adhesive resin cement
showed a significant increase in the shear
bond strength values. This could be explained
by the functional monomers in the primer as
methacryloyloxydecyl dihydrogen phosphate
and 4-2-(methacryloyloxy)ethoxy]carbonyl

phthalic acid (4-MET). 10-MDP could link with
hydroxyapatite to form MDP-Ca salt that could
protect the exposed collagen [31]. Likewise, MDP
has a hydrophobic part that plays a significant
role in the preservation of collagen, which seems
imperative for dentin bonding [32]. On the other
hand, 4-MET monomer has hydrophilicity and
could enhance the wetting and flowability of the
primer [33]. Therefore, both monomers could
increase the resin infiltration into the dentine,
allowing the self-adhesive resin cement to create
a thicker hybrid layer and a stronger bond with
the tooth.

Another contributing factor to the high
bond strength obtained with the primer is the
“touch-curing catalyst” that provides the self-
polymerization of the G-CEM cement when it
comes in contact with the primer; therefore, the
water absorption of the cement was decreased,
and this might overcome the negative impact of
the moisture which is critical for bonding to the
dentin [34]. Additionally, it has been shown that
applying the adhesive enhancing primer could
increase the free radical reactions, resulting in
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a higher degree of conversion and enhanced
mechanical properties of the self-adhesive resin
cement [35].

The results presented in this study are
consistent with previous studies [18-20] that
all showed an improvement in the shear bond
strength of self-adhesive resin cement after
treating the tooth surface with G-CEM ONE
Adhesive enhancing primer. The authors recorded
the highest bond strength with this primer
compared to the other materials tested in their
studies (polyacrylic acid, self-etch bond, NaOCl).

Likewise, Atalay et al. [22] pointed out that
the application of the adhesive enhancing primer
before G-CEM resin cement could increase the
SBS to both enamel and dentin. The authors
supported their findings with SEM examination
that showed a more regular pattern of the bonded
interface with the use of the primer.

The current study revealed a statistically
significant increase in the shear bond strength of
the self-adhesive resin cement to the GC Initial
LiSi with and without the primer as compared
to the Cerasmart 270; therefore, the second
null hypothesis was rejected. The different
chemical compositions and microstructure of the
tested CAD/CAM blocks and the type of surface
treatment performed on these materials could be
mainly responsible for this finding.

Different Chemical and mechanical methods
of surface treatment have been indicated to clean
the bonded surface, increase the surface energy
and wettability, and consequently improve the
adhesive bond between the restoration and resin
cement [36-38]. For lithium di-silicate ceramics,
HF etching seems to be the gold standard
method for surface treatment. The glassy phase
of ceramics dissolved with etching, leaving the
crystalline phase more visible. This was supported
by previous studies, which demonstrated an
improvement in the bond strength of different
CAD/CAM ceramics when conditioned with HF
acid before bonding [39-42].

Both sandblasting and HF etch are indicated
for nano-ceramics. In the current study, the
bonded surface of GC Initial LiSi and Cerasmart
270 was treated with 5% HF acid following the
manufacturers’ instructions. Thus, the highest
shear bond strength values obtained with GC
Initial LiSi could be attributed to their highly
glassy content as compared with Cerasmart 270,

Effect of adhesive primer application on shear bond strength
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the glassy phase dissolved HF acid, resulting in
the formation of micro retention that increased
the surface energy and improved the bond
between the cement and the restoration [43].
The finding of this study is in line with other
studies, which demonstrated higher SBS values
with the lithium di-silicate than with Cerasmart
after conditioning with HF [43,44].

It has been shown that air abrasion seems
to be the best surface treatment method for
indirect composite restorations. Studies revealed
that sandblasting resulted in higher surface
roughness than HF acid, leading to an increase
in the bonded surface area and, in turn enhance
the shear bond strength [45-47]. However, the
opposite was reported by other studies [43,48].
These contradicting results might be explained
by the different types of resin cement and CAD/
CAM blocks tested by the authors.

Regarding the mode of failure, the results
of the study presented a higher percentage of
adhesive failure between dentin and resin cement
in groups without adhesive enhancing primer
application (A1, B1). This could be attributed to
the self-adhesive cement that cannot completely
remove the smear layer, which can cause a
weak hybrid layer between the cement and the
dentin [49]. On the other hand, for groups with
the adhesive enhancing primer application (A2,
B2), most of the specimen failure was due to
cohesive failure in dentin or cohesive failure in
resin cement, and this complies with the results of
the SBS test that both support the positive effect
of the primer on the bond between the dentin
and the cement. This finding showed agreement
with a study revealed that cohesive failure was
the most encountered failure when the adhesive
enhancing primer was used [20].

Different methods have been advocated
to evaluate the effectiveness of the interfacial
adhesive bond of the restorations and adhesive
materials to the tooth; among these methods,
the shear bond strength test was used due to its
simplicity and low- technique sensitivity [50].
Moreover, the Macro shear test is performed
without the need for sectioning procedures
to obtain specimens, which may induce early
micro-cracking [51]. On the other hand, the
Micro shear tests have the advantage of smaller
bonding areas that could overcome concerns
regarding the heterogenous stress pattern
of Macro shear tests [50]. Yet, there is no

Braz Dent Sci 2023 Oct/Dec;26 (4): e3978
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standardized recommended protocol for bond
strength assessment [52].

One of the limitations of this study was that
it was conducted in vitro; thus, it was difficult
to imitate the oral cavity environment. Another
limitation is that the adhesive enhancing primer
was tested with one type of self-adhesive cement.
Moreover, the SBS was measured after a short
time with no ageing, which could be more
clinically relevant.

CONCLUSIONS

Within the limitation of this study, the
following conclusions could be drawn:

1. The surface treatment of the tooth with the
adhesive enhancing primer improved the
shear bond strength of the self-adhesive
resin cement to the tooth and both types of
CAD/CAM blocks;

2. The shear bond strength of the self-adhesive
resin cement to the GC Initial LiSi with and
without the primer was higher than that of
the Cerasmart 270.

Acknowledgements

The authors would like to thank GC
Corporation, Tokyo, Japan and their dealer Vital
Allience Co Ltd. for their assistance and support.

Author’s Contributions

MII: Conceptualization, Methodology,
Resources, Data Curation, Writing — Review &
Editing. MIA: Investigation, Writing — Review &
Editing, Visualization. AAF: Conceptualization,
Methodology, Writing — Review & Editing.

Conflict of Interest

The authors have no proprietary, financial,
or other personal interest of any nature or kind
in any product, service, and/or company that is
presented in this article.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Effect of adhesive primer application on shear bond strength
of self-adhesive cement to tooth structure and two different
CAD/CAM milled blocks

Regulatory Statement

This study was conducted in accordance with
all the provisions of the local human subjects
oversight committee guidelines and policies of
the research ethics committee of the college of
dentistry, university of Baghdad. The approval
code for this study is (ref. number 808, project
number 808223 at 18.5.2023).

REFERENCES

1. Peumans M, Valjakova E, De Munck J, Mishevska C, Van Meerbeek
B. Bonding effectiveness of luting composites to different CAD/
CAM materials. J Adhes Dent. 2016,18(4):289-302. http://dx.doi.
0rg/10.3290/j.jad.a36155. PMid:27222889.

2. Abdulkareem AM, lbraheem AF. Comparison of the marginal
fitness of the ceramic crowns fabricated with different
CAD/CAM systems (An in vitro study). J Bagh Coll Dent.
2016,28(4):28-33. http://dx.doi.org/10.12816,/0033207.

3. Saadallah S, Al-Azzawi AKJ. The influence of different fabrication
and impression techniques on the marginal adaptation of lithium
disilicate crowns: a comparative in vitro study. J Bagh Coll Dent.
2017;29(4):20-6. http://dx.doi.org/10.12816/0042987.

4. Awada A, Nathanson D. Mechanical properties of resin-
ceramic CAD/CAM restorative materials. J Prosthet
Dent. 2015;114(4):587-93. http://dx.doi.org/10.1016/].
prosdent.2015.04.016. PMid:26141648.

5. Toksavul S, Ulusoy M, Toman M. Clinical application of all-
ceramic fixed partial dentures and crowns. Quintessence Int.
2004;35(3):185-8. PMid:15119675.

6. Lubauer J, Belli R, Peterlik H, Hurle K, Lohbauer U. Grasping
the Lithium hype: Insights into modern dental Lithium Silicate
glass-ceramics. Dent Mater. 2022,38(2):318-32. http://dx.doi.
org/10.1016/j.dental. 2021.12.013. PMid:34961642.

7. Jassim ZM, Majeed MA. Comparative evaluation of the fracture
strength of monolithic crowns fabricated from different
all-ceramic CAD/CAM materials (an in vitro study). Biomed
Pharmacol J. 2018;11(3):1689-97. http://dx.doi.org/10.13005/
bpj/1538.

8. Kurtulmus-Yilmaz S, Cengiz E, Ongun S, Karakaya I. The
Effect of surface treatments on the mechanical and optical
behaviors of CAD/CAM restorative materials. J Prosthodont.
2019;28(2):e496-503. http://dx.doi.org/10.1111/jopr.12749.
PMid:29323782.

9. Silva EA, Simionato AA, Faria ACL, Bonfante EA, Rodrigues
RCS, Ribeiro RF. Mechanical properties, wear resistance, and
reliability of two CAD-CAM resin matrix ceramics. Medicina.
2023;59(1):128. http://dx.doi.org/10.3390/medicina59010128.
PMid:36676752.

10. Sag BU, Ozel Bektas O. Effect of immediate dentin sealing,
bonding technique, and restorative material on the bond
strength of indirect restorations. Braz Dent Sci. 2020;23(2):1-12.
http://dx.doi.org/10.14295/bds.2020.v23i2.1923.

1. Duarte S Jr, Sartori N, Phark J-H. Ceramic-reinforced polymers:
CAD/CAM hybrid restorative materials. Curr Oral Health Rep.
2016;3(3):198-202. http://dx.doi.org/10.1007/s40496-016-
0102-2.

12. Mainjot A, Dupont N, Oudkerk J, Dewael T, Sadoun M. From
artisanal to CAD-CAM blocks: state of the art of indirect
composites. J Dent Res. 2016;95(5):487-95. http://dx.doi.
org/10.1177/0022034516634286. PMid:26933136.

8

Braz Dent Sci 2023 Oct/Dec;26 (4): e3978


https://doi.org/10.3290/j.jad.a36155
https://doi.org/10.3290/j.jad.a36155
https://pubmed.ncbi.nlm.nih.gov/27222889
https://doi.org/10.12816/0033207
https://doi.org/10.12816/0042987
https://doi.org/10.1016/j.prosdent.2015.04.016
https://doi.org/10.1016/j.prosdent.2015.04.016
https://pubmed.ncbi.nlm.nih.gov/26141648
https://pubmed.ncbi.nlm.nih.gov/15119675
https://doi.org/10.1016/j.dental.2021.12.013
https://doi.org/10.1016/j.dental.2021.12.013
https://pubmed.ncbi.nlm.nih.gov/34961642
https://doi.org/10.13005/bpj/1538
https://doi.org/10.13005/bpj/1538
https://doi.org/10.1111/jopr.12749
https://pubmed.ncbi.nlm.nih.gov/29323782
https://pubmed.ncbi.nlm.nih.gov/29323782
https://doi.org/10.3390/medicina59010128
https://pubmed.ncbi.nlm.nih.gov/36676752
https://pubmed.ncbi.nlm.nih.gov/36676752
https://doi.org/10.14295/bds.2020.v23i2.1923
https://doi.org/10.1007/s40496-016-0102-2
https://doi.org/10.1007/s40496-016-0102-2
https://doi.org/10.1177/0022034516634286
https://doi.org/10.1177/0022034516634286
https://pubmed.ncbi.nlm.nih.gov/26933136

Issa MI et al.

20.

21.

22.

23.

24.

25.

26.

27.

Lawson NC, Bansal R, Burgess JO. Wear, strength, modulus
and hardness of CAD/CAM restorative materials. Dent
Mater. 2016;32(11):e275-83. http://dx.doi.org/10.1016/].
dental.2016.08.222. PMid:27639808.

Takahashi N, Yabuki C, Kurokawa H, Takamizawa T, Kasahara Y,
Saegusa M, et al. Influence of surface treatment on bonding of
resin luting cement to CAD/CAM composite blocks. Dent Mater
J.2020;39(5):834-43. http://dx.doi.org/10.4012/dmj.2019-247.
PMid:32435009.

Rohr N, Méartin S, Zitzmann NU, Fischer J. A comprehensive in
vitro study on the performance of two different strategies to
simplify adhesive bonding. J Esthet Restor Dent. 2022;34(5):833-
42. http://dx.doi.org/10.1111/jerd.12903. PMid:35305288.

Monticelli F, Osorio R, Mazzitelli C, Ferrari M, Toledano M.
Limited decalcification/diffusion of self-adhesive cements
into dentin. J Dent Res. 2008;87(10):974-9. http://dx.doi.
org/10.1177/154405910808701012. PMid:18809754.

Silva RA, Coutinho M, Cardozo PI, Silva LA, Zorzatto JR.
Conventional dual-cure versus self-adhesive resin cements
in dentin bond integrity. J Appl Oral Sci. 2011;19(4):355-62.
http://dx.doi.org/10.1590/51678-77572011005000010.
PMid:21710099.

Lim GE, Son SA, Park JK. Effect of dentin surface treatment
and exclusive primer on bond strength of a self-adhesive resin
cement. Korean J Dent Mater. 2019;46(4):195-204. http://dx.doi.
org/10.14815/kjdm.2019.46.4.195.

Bae I-H, Son SA, Park J-K. The effects of deproteinization and
primer treatment on microtensile bond strength of self-adhesive
resin cement to dentin. Korean J Dent Mater. 2019;46(2):99-108.
http://dx.doi.org/10.14815/kjdm.2019.46.2.99.

Kim BN, Son SA, Park JK. Effect of exclusive primer and adhesive
on microtensile bond strength of self-adhesive resin cement to
dentin. Materials. 2020;13(10):2353. http://dx.doi.org/10.3390/
mal13102353. PMid:32443843.

Flury S, Schmidt SZ, Peutzfeldt A, Lussi A. Dentin bond strength
of two resin-ceramic computer-aided design/computer-aided
manufacturing (CAD/CAM) materials and five cements after
six months storage. Dent Mater J. 2016,35(5):728-35. http://
dx.doi.org/10.4012/dmj.2016-095. PMid:27546861.

Atalay C, Koc Vural U, Miletic |, Gurgan S. Shear bond strengths
of two newly marketed self-adhesive resin cements to different
substrates: a light and scanning electron microscopy evaluation.
Microsc Res Tech. 2022;85(5):1694-702. http://dx.doi.
org/10.1002/jemt.24031. PMid:34921572.

Gundogdu M, Aladag L. Effect of adhesive resin cements on bond
strength of ceramic core materials to dentin. Niger J Clin Pract.
2018;21(3):367-74. http://dx.doi.org/10.4103/njcp.njcp_10_17.
PMid:29519988.

Mazzitelli C, Monticelli F, Toledano M, Ferrari M, Osorio R. Dentin
treatment effects on the bonding performance of self-adhesive
resin cements. Eur J Oral Sci. 2010;118(1):80-6. http://dx.doi.
org/10.1111/j.1600-0722.2009.00703 x. PMid:20156269.

Pisani-Proenca J, Erhardt MCG, Amaral R, Valandro LF, Bottino
MA, Del Castillo-Salmerén R. Influence of different surface
conditioning protocols on microtensile bond strength of
self-adhesive resin cements to dentin. J Prosthet Dent.
2011;105(4):227-35. http://dx.doi.org/10.1016/50022-
3913(11)60037-1. PMid:21458647.

Broyles AC, Pavan S, Bedran-Russo AK. Effect of dentin surface
modification on the microtensile bond strength of self-adhesive
resin cements. J Prosthodont. 2013;22(1):59-62. http://dx.doi.
org/10.1111/j.1532-849X.2012.00890.x. PMid:22762448.

Kambara K, Nakajima M, Hosaka K, Takahashi M, Thanatvarakorn
O, Ichinose S, et al. Effect of smear layer treatment on dentin

Effect of adhesive primer application on shear bond strength

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

of self-adhesive cement to tooth structure and two different
CAD/CAM milled blocks

bond of self-adhesive cements. Dent Mater J. 2012;31(6):980-7.
http://dx.doi.org/10.4012/dmj.2012-031. PMid:23207204.

Youm S-H, Jung K-H, Son S-A, Kwon Y-H, Park J-K. Effect of dentin
pretreatment and curing mode on the microtensile bond strength
of self-adhesive resin cements. J Adv Prosthodont. 2015;7(4):317-
22. http://dx.doi.org/10.4047/jap.2015.7.4.317. PMid:26330979.

De Munck J, Vargas M, Van Landuyt K, Hikita K, Lambrechts P,
Van Meerbeek B. Bonding of an auto-adhesive luting material
to enamel and dentin. Dent Mater. 2004,20(10):963-71. http://
dx.doi.org/10.1016/j.dental.2004.03.002. PMid:15501325.

Miotti L, Follak A, Montagner A, Pozzobon R, Da Silveira B, Susin
A. Is conventional resin cement adhesive performance to dentin
better than self-adhesive? A systematic review and meta-
analysis of laboratory studies. Oper Dent. 2020;45(5):484-95.
http://dx.doi.org/10.2341/19-153-L. PMid:32101496.

Carrilho E, Cardoso M, Marques Ferreira M, Marto CM, Paula
A, Coelho AS. 10-MDP based dental adhesives: adhesive
interface characterization and adhesive stability: a systematic
review. Materials. 2019;12(5):790. http://dx.doi.org/10.3390/
ma12050790. PMid:30866488.

Hiraishi N, Tochio N, Kigawa T, Otsuki M, Tagami J. Role of
2-hydroxyethyl methacrylate in the interaction of dental
monomers with collagen studied by saturation transfer
difference NMR. J Dent. 2014,42(4):484-9. http://dx.doi.
org/10.1016/].jdent.2013.12.016. PMid:24440604.

Van Landuyt KL, Snauwaert J, De Munck J, Peumans M,
Yoshida Y, Poitevin A, et al. Systematic review of the
chemical composition of contemporary dental adhesives.
Biomaterials. 2007,28(26):3757-85. http://dx.doi.org/10.1016/].
biomaterials.2007.04.044. PMid:17543382.

Araoka D, Hosaka K, Nakajima M, Foxton R, Thanatvarakorn O,
Prasansuttiporn T, et al. The strategies used for curing universal
adhesives affect the micro-bond strength of resin cement used
to lute indirect resin composites to human dentin. Dent Mater
J.2018;37(3):506-14. http://dx.doi.org/10.4012/dm|.2017-240.
PMid:29491200.

Ozaki A, Shishido S, Nakamura K, Harada A, Katsuda Y,
Kanno T, et al. Impact of adhesive primer and light-curing on
polymerization kinetics of self-adhesive resin cement in association
with free radical reaction. Eur J Oral Sci. 2021;129(6):¢12828.
http://dx.doi.org/10.1111/e0s.12828. PMid:34674326.

Jassim SJ, Majeed MA. Effect of plasma surface treatment
of three different CAD/CAM materials on the micro shear
bond strength with resin cement (A comparative in vitro
study). Heliyon. 2023;9(7):¢17790. http://dx.doi.org/10.1016/].
heliyon.2023.e17790. PMid:37449108.

D'Arcangelo C, Vanini L. Effect of three surface treatments on
the adhesive properties of indirect composite restorations. J
Adhes Dent. 2007;9(3):319-26. PMid:17655072.

Naves LZ, Soares CJ, Moraes RR, Gongalves LS, Sinhoreti MA,
Correr-Sobrinho L. Surface/interface morphology and bond
strength to glass ceramic etched for different periods. Oper
Dent. 2010,35(4):420-7. http://dx.doi.org/10.2341/09-152-L.
PMid:20672726.

El-Etreby A, AlShanti O, EI-Nagar G. The effect of different
surface treatment protocols on the shear bond strength to

repressed lithium disilicate glass ceramics. Braz Dent Sci.
2021;24(3). http://dx.doi.org/10.14295/bds.2021v24i3.2462.

Duzyol M, Sagsoz O, Polat Sagsoz N, Akgul N, Yildiz M. The effect
of surface treatments on the bond strength between CAD/CAM
blocks and composite resin. J Prosthodont. 2016,25(6):466-71.
http://dx.doi.org/10.1111/jopr.12322. PMid:26216441.

Frankenberger R, Hartmann V, Krech M, Krémer N, Reich S,
Braun A, et al. Adhesive luting of new CAD/CAM materials. Int
J Comput Dent. 2015;18(1):9-20. PMid:25911826.

Braz Dent Sci 2023 Oct/Dec;26 (4): e3978


https://doi.org/10.1016/j.dental.2016.08.222
https://doi.org/10.1016/j.dental.2016.08.222
https://pubmed.ncbi.nlm.nih.gov/27639808
https://doi.org/10.4012/dmj.2019-247
https://pubmed.ncbi.nlm.nih.gov/32435009
https://pubmed.ncbi.nlm.nih.gov/32435009
https://doi.org/10.1111/jerd.12903
https://pubmed.ncbi.nlm.nih.gov/35305288
https://doi.org/10.1177/154405910808701012
https://doi.org/10.1177/154405910808701012
https://pubmed.ncbi.nlm.nih.gov/18809754
https://doi.org/10.1590/S1678-77572011005000010
https://pubmed.ncbi.nlm.nih.gov/21710099
https://pubmed.ncbi.nlm.nih.gov/21710099
https://doi.org/10.14815/kjdm.2019.46.4.195
https://doi.org/10.14815/kjdm.2019.46.4.195
https://doi.org/10.14815/kjdm.2019.46.2.99
https://doi.org/10.3390/ma13102353
https://doi.org/10.3390/ma13102353
https://pubmed.ncbi.nlm.nih.gov/32443843
https://doi.org/10.4012/dmj.2016-095
https://doi.org/10.4012/dmj.2016-095
https://pubmed.ncbi.nlm.nih.gov/27546861
https://doi.org/10.1002/jemt.24031
https://doi.org/10.1002/jemt.24031
https://pubmed.ncbi.nlm.nih.gov/34921572
https://doi.org/10.4103/njcp.njcp_10_17
https://pubmed.ncbi.nlm.nih.gov/29519988
https://pubmed.ncbi.nlm.nih.gov/29519988
https://doi.org/10.1111/j.1600-0722.2009.00703.x
https://doi.org/10.1111/j.1600-0722.2009.00703.x
https://pubmed.ncbi.nlm.nih.gov/20156269
https://doi.org/10.1016/S0022-3913(11)60037-1
https://doi.org/10.1016/S0022-3913(11)60037-1
https://pubmed.ncbi.nlm.nih.gov/21458647
https://doi.org/10.1111/j.1532-849X.2012.00890.x
https://doi.org/10.1111/j.1532-849X.2012.00890.x
https://pubmed.ncbi.nlm.nih.gov/22762448
https://doi.org/10.4012/dmj.2012-031
https://pubmed.ncbi.nlm.nih.gov/23207204
https://doi.org/10.4047/jap.2015.7.4.317
https://pubmed.ncbi.nlm.nih.gov/26330979
https://doi.org/10.1016/j.dental.2004.03.002
https://doi.org/10.1016/j.dental.2004.03.002
https://pubmed.ncbi.nlm.nih.gov/15501325
https://doi.org/10.2341/19-153-L
https://pubmed.ncbi.nlm.nih.gov/32101496
https://doi.org/10.3390/ma12050790
https://doi.org/10.3390/ma12050790
https://pubmed.ncbi.nlm.nih.gov/30866488
https://doi.org/10.1016/j.jdent.2013.12.016
https://doi.org/10.1016/j.jdent.2013.12.016
https://pubmed.ncbi.nlm.nih.gov/24440604
https://doi.org/10.1016/j.biomaterials.2007.04.044
https://doi.org/10.1016/j.biomaterials.2007.04.044
https://pubmed.ncbi.nlm.nih.gov/17543382
https://doi.org/10.4012/dmj.2017-240
https://pubmed.ncbi.nlm.nih.gov/29491200
https://pubmed.ncbi.nlm.nih.gov/29491200
https://doi.org/10.1111/eos.12828
https://pubmed.ncbi.nlm.nih.gov/34674326
https://doi.org/10.1016/j.heliyon.2023.e17790
https://doi.org/10.1016/j.heliyon.2023.e17790
https://pubmed.ncbi.nlm.nih.gov/37449108
https://pubmed.ncbi.nlm.nih.gov/17655072
https://doi.org/10.2341/09-152-L
https://pubmed.ncbi.nlm.nih.gov/20672726
https://pubmed.ncbi.nlm.nih.gov/20672726
https://doi.org/10.14295/bds.2021.v24i3.2462
https://doi.org/10.1111/jopr.12322
https://pubmed.ncbi.nlm.nih.gov/26216441
https://pubmed.ncbi.nlm.nih.gov/25911826

Issa MI et al.

42.

43.

44,

45.

46.

47.

Mandil ST, Katamish H, Salah T. Effect of surface treatment of
two ceramic materials by Er, Cr: YSGG laser irradiation on the
shear bond strength to resin cement: a comparative in-vitro
study. Braz Dent Sci. 2020;23(3):12. http://dx.doi.org/10.14295/
bds.2020.v23i3.1950.

Cengiz-Yanardag E, Kurtulmus Yilmaz S, Karakaya I, Ongun S.
Effect of different surface treatment methods on micro-shear
bond strength of CAD-CAM restorative materials to resin
cement. J Adhes Sci Technol. 2019;33(2):110-23. http://dx.doi.
org/10.1080/01694243.2018.1514992.

Kilinc H, Sanal FA, Turgut S. Shear bond strengths of aged
and non-aged CAD/CAM materials after different surface
treatments. J Adv Prosthodont. 2020;12(5):273-82. http://
dx.doi.org/10.4047/jap.2020.12.5.273. PMid:33149848.

Ali A, Takagaki T, Nikaido T, Abdou A, Tagami J. Influence of
ambient air and different surface treatments on the bonding
performance of a CAD/CAM composite block. J Adhes Dent.
2018;20(4):317-24. http://dx.doi.org/10.3290/].jad.a40993.
PMid:30206574.

Arpa C, Ceballos L, Fuentes MV, Perdigéo J. Repair bond strength
and nanoleakage of artificially aged CAD-CAM composite resin.
J Prosthet Dent. 2019;121(3):523-30. http://dx.doi.org/10.1016/j.
prosdent.2018.05.013. PMid:30409724.

Mangoush E, Lassila L, Vallittu PK, Garoushi S. Shear-bond
strength and optical properties of short fiber-reinforced CAD/

Effect of adhesive primer application on shear bond strength
of self-adhesive cement to tooth structure and two different
CAD/CAM milled blocks

CAM composite blocks. Eur J Oral Sci. 2021,129(5):e12815.
http://dx.doi.org/10.1111/e0s.12815. PMid:34322917.

48. Abdou A, Takagaki T, Alghamdi A, Tichy A, Nikaido T, Tagami J.

49.

Bonding performance of dispersed filler resin composite CAD/
CAM blocks with different surface treatment protocols. Dent
Mater J. 2021;40(1):209-19. http://dx.doi.org/10.4012/dmj.2020-
049. PMid:33162457.

Saikaew P, Sattabanasuk V, Harnirattisai C, Chowdhury AFMA,
Carvalho R, Sano H. Role of the smear layer in adhesive dentistry
and the clinical applications to improve bonding performance.
Jpn Dent Sci Rev. 2022,58:59-66. http://dx.doi.org/10.1016/j.
jdsr.2021.12.001. PMid:35140823.

50. Ismail AM, Bourauel C, EIBanna A, Salah Eldin T. Micro versus

51.

52.

macro shear bond strength testing of dentin-composite
interface using chisel and wireloop loading techniques. Dent
J. 2021,9(12):140. http://dx.doi.org/10.3390/dj9120140.
PMid:34940037.

Scherrer SS, Cesar PF, Swain MV. Direct comparison of the
bond strength results of the different test methods: a critical
literature review. Dent Mater. 2010;26(2):e78-93. http://dx.doi.
org/10.1016/j.dental. 2009.12.002. PMid:20060160.

Ereifej N, Rodrigues FP, Silikas N, Watts DC. Experimental
and FE shear-bonding strength at core/veneer interfaces in
bilayered ceramics. Dent Mater. 2011,27(6):590-7. http://dx.doi.
org/10.1016/j.dental.2011.03.001. PMid:21477853.

10

Braz Dent Sci 2023 Oct/Dec;26 (4): e3978


https://doi.org/10.14295/bds.2020.v23i3.1950
https://doi.org/10.14295/bds.2020.v23i3.1950
https://doi.org/10.1080/01694243.2018.1514992
https://doi.org/10.1080/01694243.2018.1514992
https://doi.org/10.4047/jap.2020.12.5.273
https://doi.org/10.4047/jap.2020.12.5.273
https://pubmed.ncbi.nlm.nih.gov/33149848
https://doi.org/10.3290/j.jad.a40993
https://pubmed.ncbi.nlm.nih.gov/30206574
https://pubmed.ncbi.nlm.nih.gov/30206574
https://doi.org/10.1016/j.prosdent.2018.05.013
https://doi.org/10.1016/j.prosdent.2018.05.013
https://pubmed.ncbi.nlm.nih.gov/30409724
https://doi.org/10.1111/eos.12815
https://pubmed.ncbi.nlm.nih.gov/34322917
https://doi.org/10.4012/dmj.2020-049
https://doi.org/10.4012/dmj.2020-049
https://pubmed.ncbi.nlm.nih.gov/33162457
https://doi.org/10.1016/j.jdsr.2021.12.001
https://doi.org/10.1016/j.jdsr.2021.12.001
https://pubmed.ncbi.nlm.nih.gov/35140823
https://doi.org/10.3390/dj9120140
https://pubmed.ncbi.nlm.nih.gov/34940037
https://pubmed.ncbi.nlm.nih.gov/34940037
https://doi.org/10.1016/j.dental.2009.12.002
https://doi.org/10.1016/j.dental.2009.12.002
https://pubmed.ncbi.nlm.nih.gov/20060160
https://doi.org/10.1016/j.dental.2011.03.001
https://doi.org/10.1016/j.dental.2011.03.001
https://pubmed.ncbi.nlm.nih.gov/21477853

