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Repair bond strength of resin composite to 
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PURPOSE. The purpose of this study is to evaluate the repair bond strength of a nanohybrid resin composite to 
three CAD/CAM blocks using different intraoral ceramic repair systems. MATERIALS AND METHODS. Three 
CAD/CAM blocks (Lava Ultimate, Cerasmart, and Vitablocks Mark II) were selected for the study. Thirty-two 
specimens were fabricated from each block. Specimens were randomly divided into eight groups for the 
following different intraoral repair systems: Group 1: control group (no treatment); Group 2: 34.5% phosphoric 
acid etching; Group 3: CoJet System; Group 4: Z-Prime Plus System; Group 5: GC Repair System; Group 6: 
Cimara System; Group 7: Porcelain Repair System; and Group 8: Clearfil Repair System. Then, nanohybrid resin 
composite (Tetric Evo Ceram) was packed onto treated blocks surfaces. The specimens were thermocycled before 
application of repair systems and after application of composite resin. After second thermal cycling, blocks were 
cut into bars (1 × 1 × 12 mm3) for microtensile bond strength tests. Data were analyzed using two-way ANOVA 
and Tukey’s HSD test (α=.05). RESULTS. Cimara System, Porcelain Repair, and Clearfil Repair systems significantly 
increased the bond strength of nanohybrid resin composite to all CAD/CAM blocks when compared with the 
other tested repair systems (P<.05). In terms of CAD/CAM blocks, the lowest values were observed in Vitablocks 
Mark II groups (P<.05). CONCLUSION. All repair systems used in the study exhibited clinically acceptable bond 
strength and can be recommended for clinical use. [ J Adv Prosthodont 2020;12:131-9]
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INTRODUCTION

Computer aided design and computer aided manufacturing 
(CAD/CAM) systems are becoming increasingly popular in 
dentistry, and indirect restorative materials can be developed 

and blocks can be obtained in a pre-processed manner. 
Controlled fabrication of  CAD/CAM blocks allows a 
homogenous and defect-free material to be obtained.1 The 
CAD/CAM materials can be categorized as ceramic and 
composites.2 Vitablocks Mark II (Vita Zahnfabrik) is one of  
the ceramics commonly used today. Vitablocks Mark II con-
sists of  fine grained feldspathic ceramic compacted into a 
block.3 Ceramic materials are superior to composite resins 
in terms of  their aesthetic appearance, biocompatibility, 
durability, mechanical properties, and resistance to color-
ation. However, ceramics are structurally more brittle, i.e., 
more prone to breakage. On the other hand, the abrasion 
rate of  composite resins is low, and finishing, polishing, and 
repair is easier.2,4,5

In addition to different types of  ceramic blocks (feld-
spathic ceramic, reinforced glass ceramics, zirconia, etc.), 
new types of  CAD/CAM blocks, called resin ceramic 
hybrid materials, have been developed. These materials 
combine the advantages such as color stability and durability 
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of  ceramics, and the low abrasion and high flexural proper-
ties of  composite resins.4,6 The best known of  these materi-
als, Lava Ultimate (3M ESPE), is called resin nanoceramic 
and 80% of  the material content consists of  nanomers and 
nanocluster fillers. These nanomers consist of  silica with a 
diameter of  20 nm and zirconia with a diameter of  4 - 11 
nm. Cerasmart (GC), another resin nanoceramic, contains 
71% silica and barium glass nanoparticles.2

Despite these advantages, breakages may occur in CAD/
CAM materials due to inadequate interconnection, inade-
quate occlusal alignment, internal stresses, parafunctional 
habits, and porosity in the material during production. 
Complete replacement of  the restoration will not be a prac-
tical solution since it will increase preparation, resulting in 
loss of  more healthy dental tissue. Therefore, direct repair 
application using composite resin offers a more appropriate 
treatment approach in terms of  both preserving the healthy 
dental structure and achieving faster results at lower cost.7-9 
Many processes are applied to ceramic surfaces in order to 
increase the function of  ceramic restorations and to pro-
long their life. These are mainly acid etching (e.g. hydroflu-
oric acid (HF), acidified phosphate fluoride, and phosphoric 
acid (PA)),10-12 airborne particle abrasion with aluminum 
oxide,13 and airborne particle abrasion with silica-coated alu-
mina.14-16 In addition to these, there are many commercial 
intraoral repair systems today. In the literature, studies on 
the effect of  intraoral repair systems on the bond strength 
of  composite resin to new CAD/CAM ceramics are limited.

For this reason, the aim of  this study is to compare the 
bond strength of  the nanocomposite resin to three CAD/
CAM blocks using different intraoral repair systems.

The hypotheses of  the study are as follows:
1.  There is no significant difference among the intraoral 

repair systems used for each CAD/CAM material
2.  There is no significant difference in the bond strength 

of  CAD/CAM materials in terms of  each repair sys-
tem.

MATERIALS AND METHODS

In the study, one feldspar ceramics (Vitablocks Mark II, VITA 
Zahnfabrik, Bad Säckingen, Germany) and two resin nano-
ceramics (Lava Ultimate, 3M ESPE, St. Paul, MN, USA and 
Cerasmart, GC Dental Products, Leuven, Belgium) CAD/
CAM blocks, and six different intraoral repair systems were 
used. The information on the materials used is given in 
Table 1.

A total of  32 samples with a dimension of  5 × 5 × 6 mm3 
were obtained from each of  the CAD/CAM blocks used in 
the study using an IsoMet Diamond Wafering Blades 
(Buehler, Lake Bluff, IL, USA) cutting device at low speed 
and under water cooling. The resulting ceramic blocks were 
aged first using a thermal cycle (MOD Dental, Ankara, 
Turkey) (between 5 - 55°C, 20 seconds dwell time, 5000 
cycles), and then samples were placed inside acrylic resin 
(Meliodent, Heraeus Kulzer GmbH, Germany). The sample 
surfaces were then standardized using a 600-grit silicon car-
bide (SiC) sandpaper for 30 seconds and kept in distilled 
water for 24 hours. After these procedures, each block was 
divided into 8 subgroups for the application of  different 
repair systems: Group 1: Control group; Group 2: roughen-
ing with 34.5% phosphoric acid; Group 3: CoJet System 
(3M ESPE); Group 4: Z-Prime Plus (Bisco Inc); Group 5: 
GC Repair System (GC); Group 6: Cimara System (Voco); 
Group 7: Porcelain Repair System (South Jordan); and 
Group 8: Clearfil Repair System (Kuraray). The application 
procedures of  the repair systems were made in accordance 
with the manufacturer’s recommendation and are given in 
Table 2. In this study, aging was also performed before sur-
face treatments in order to simulate the clinical situation and 
repair systems were applied to direct ceramic surfaces 
assuming a new surface.

After surface treatment, ceramic surfaces were restored 
using a nanohybrid composite resin (TetricEvoCeram, (A3), 
Ivoclar, Vivadent). The composite resin was polymerized in 

Table 1.  Description of the CAD/CAM blocks and composite resin used in the study

Materials Ceramic type Composition Manufacturer Lot No.

Lava Ultimate Resin nano ceramic
Bis-GMA, UDMA, TEGDMA, Bis-EMA; SiO2 (20 nm), 
ZrO2 (4 - 11 nm), Aggregated ZrO2/SiO2 cluster (SiO2 

= 20 nm, ZrO2 = 4 - 11 nm)

3M ESPE, St. Paul, 
MN, USA

N574684

Cerasmart Resin ceramic
Bis-MEPP, UDMA, DMA, silica (20 nm), barium glass 
(300 nm)

GC Dental Products, 
Leuven, Belgium

1601221

Vitablocks Mark II Feldspar ceramic Feldspathic crystalline particles in glassy matrix
VITA Zahnfabrik, Bad 
Säckingen, Germany

49801

TetricEvoCeram
Nanohybrid resin 
composite

Bis-GMA, Bis-EMA,UDMA ; Barium glass, ytterbium 
trifluoride, mixed oxide prepolymer

Ivoclar Vivadent, 
Schaan, Liechtenstein

U23115

Bis-GMA: bisphenol A diglycidylether methacrylate; Bis-MEPP: 2,2-Bis(4-methacryloxypolyethoxyphenyl)propane; UDMA:urethane dimethacrylate; TEGDMA: 
triethylene glycol dimethacrylate; Bis-EMA: ethoxylated bisphenol-A dimethacrylate; DMA: dimethacrylate.
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Table 2.  Repair groups and application procedures used in the study

Repair systems and
manufacturers

Application procedures Lot No.

Control · No surface conditioning, 
· Bonding and resin composite were applied

Acid Etching · Acid Etching (34.5% phosphoric acid (Vocoid, Voco)
· Bonding and resin composite were applied

CoJet System 
(3M ESPE)

· Sandblasted by silicate-coated alumina particles with a diameter of 30 mm at a pressure of 
   2.3 bar and from a distance of 10 mm. 
· Bonding and resin composite were applied  

649828

Z-Prime Plus
(Bisco Inc.)

· Porcelain Etchant (9.5% HF) was applied for 90 s, rinsed and dried.
· Primer was applied and dried for 5 s in a compressed air system
· Resin composite was applied.

1600006683

GC Repair 
(GC)

· Ceramic Primer II was applied 
· G-Premio Bond was applied for 10 s, dried for 5 s and cured for 10 s.
· Resin composite was applied.

160616A

Cimara System
(Voco)

· Surface treated with Cimara grinding bur (10 strokes), removal of grind dust with a brush
· Coupling silane (leave for 2 min; no air drying) was applied
· Opaquer liquid (20 s photo-polymerization) was applied
· Resin composite was applied.

1650234

Porcelain Repair
(Ultradent 
Product Inc.)

· Ultradent porcelain etch (9% HF) was applied for 90 s; rinsed 20 s; dried 5 s
· Ultradent silane was applied for 60 s
· Peak Universal Bond was applied for 15 s; blow thin 10 s
· Resin composite was applied.

BCTSL

Clearfil Repair System 
(Kuraray)

· K-Etch gel (40% phosphoric acid) was applied; rinsed and dried.
· Mixed 1 drop of SE Bond primer with 1 drop of Porcelain Bond activator; applied 5 s and dried.
· Applied SE Bond for15 s; blow thin; light-curing 10 s
· Resin composite was applied.

180185

2 mm layers using an Elipar Freelight II (3M/ESPE; light 
power 1,200 mW/cm2) light device, at 20 seconds for each 
layer. Samples were left in distilled water for 24 hours for 
post polymerization. After restorative processes, samples 
were aged again with a thermal cycle (MOD Dental) 
(between 5 - 55°C, 20 seconds dwell time, 5000 cycles).

After the second aging process, 1 × 1 × 12 mm3 bar-
shaped samples were obtained using IsoMet Diamond 
Wafering Blades (Buehler, Lake Bluff, IL, USA). For the 
reliability of  the data obtained, the bars in the center of  
each	ceramic	sample	were	included	in	the	study	(n	=	20).	To	
measure the bond strength between ceramic and composite, 
samples were mounted on a microtensile tester (Bisco Inc., 
Schaumburg, IL, USA) using adhesive (Zapit, Dental Ventures 
of  America, Corona, CA, USA) and force was applied until 
the failure occurred at a rate of  1 mm/min. The bond 
strength (in MPa) of  each sample was calculated by dividing 
the applied load (in N) by the surface area of  the sample (in 
mm2).

SEM images were obtained to examine the changes that 
occurred after the repair systems were applied to the ceram-
ic surfaces. A separate sample was prepared for each group 

to obtain SEM images (Fig. 1). 
In addition, failure modes were determined under 40× 

magnification with a light microscope (Axiovert, Carl Zeiss, 
Oberkochen, Germany) and were classified as adhesive (fail-
ure in adhesive-ceramic interface), composite cohesive (fail-
ure within the composite resin), ceramic cohesive (failure 
within the ceramic), and mixed (both adhesive and cohesive 
failure).

The failure surfaces of  the samples were also examined 
using a scanning electron microscope, Zeiss Sigma SEM 
(Zeiss Sigma VP, Carl Zeiss, Oberkochen, Germany). The sur-
faces of  the dried samples were covered with gold palladium 
and SEM images were obtained at different magnifications. 

The obtained data were analyzed using Statistical 
Package for the Social Sciences (SPSS) 18 (IBM, Chicago, 
IL, USA) statistical package program. Kolmogorov Smirnov 
and Shapiro-Wilk test were performed to determine wheth-
er the data were normally distributed. In addition, the con-
trol of  variance homogenity was performed using Levene’s 
test. The data were analyzed with two-way ANOVA and the 
Tukey post hoc test. Statistical significance level was taken 
as	α	=	.05.

Repair bond strength of resin composite to three aged CAD/CAM blocks using different repair systems
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Table 3.  Results of two-way ANOVA

Source SS df MS F P

Intercept 290693.320 1 290693.320 21981.466 < .001

Block materials 691.662 2 345.831 26.151 < .001

Repair groups 4637.526 7 662.504 50.097 < .001

Materials * Repair groups 687.052 14 49.075 3.711 < .001

Error 6030.360 456 13.224

Total 302739.920 480

Corrected total 12046.600 479

SS: sum of squares, MS: mean of squares, P < .05 significant

RESULTS

The bond strength values (in MPa) obtained as a result of  
repairing three different CAD/CAM materials with differ-
ent repair systems and the statistical comparison results are 
given in Fig. 2 and Table 3. A statistically significant differ-
ence was found among the groups as a result of  the two-
way ANOVA test used for comparison of  repair systems (P 
< .001) (Table 3). According to the Tukey HSD test results, 
the lowest bonding values were obtained in the control 
groups. It was determined that all repair systems applied to 

Fig. 1.  SEM images of the samples. A: Cerasmart, B: Lava 
Ultimate, C: Vitablocks Mark II, 1: Control, 2: Acid 
Etching, 3: CoJet System, 4: Z-Prime Plus, 5: GC Repair, 
6: Cimara System, 7: Porcelain Repair, 8: Clearfil Repair 
(1000 × magnification).

J Adv Prosthodont 2020;12:131-9

Fig. 2.  Mean values and statistical analysis results of the 
µTBS (MPa) of CAD/CAM block/resin composite with dif-
ferent repair treatments. *P < .05. Different letters indi-
cate significant differences.
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the ceramic surfaces increased the bonding values signifi-
cantly compared to the control group (P < .05) (Fig. 2). 
However, in all of  the blocks, significantly higher values 
were obtained in the Cimara System, Porcelain Repair, and 
Clearfil Repair systems than the other groups (P < .05). The 
values obtained from the Z Prime Plus group for resin 
nanoceramics were similarly high to those obtained from 
Porcelain Repair and Clearfil Repair systems (P > .05).

Based on the results of  two-way ANOVA test for com-
parison of  CAD/CAM materials for repair systems, signifi-
cant difference was found among the materials (P < .001) 
(Table 3). According to Tukey HSD test results for the 
groups that showed a significant difference, lower bonding 
values were obtained in Vitablocks Mark II compared to 
other blocks. No significant difference was found between 
Lava Ultimate and Cerasmart materials (P > .05).

In this study, the values of  failure modes that occurred 
in the samples are given in Fig. 3 as percentages (%). All 
three blocks generally had adhesive and mixed failures, and 
most adhesive failures were seen in Vitablocks Mark II (20 - 
75%) material. Ceramic cohesive failure only occurred in 
one sample in the Lava Ultimate-Z Prime Plus and Vitablocks 
Mark II-Cimara System group. 

SEM images of  each failure mode are shown in Fig. 4. 
In addition, SEM images of  the changes occurring on the 
surfaces of  all the ceramics after the repair procedures are 
shown in Fig. 1. In the SEM study, it was observed that the 
Vitablocks Mark II material showed a structural difference 

Fig. 4.  SEM images of each failure mode. (A) Adhesive 
failure (50×, 600×, 2000×) (Vitablocks Mark II), (B) 
Composite cohesive failure (50×, 600×, 2000×) 
(Cerasmart), (C) Ceramic cohesive failure (50×, 600×, 
2000×) (Lava Ultimate), (D) Mixed cohesive failure (50×, 
600×, 2000×) (Lava Ultimate).
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D
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Fig. 3.  Failure mode distributions (%) of test groups.
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compared to the other resin ceramic materials. Additionally, 
repair systems were found to cause more roughness rather 
than the control groups (Fig. 1).

DISCUSSION

In	 this	 study,	microtensile	 bond	 strength	 (μTBS)	 of 	 nano-
composite resin to three CAD/CAM blocks was investigat-
ed using different intraoral repair systems. Along with the 
continuous improvement of  their properties, composite res-
ins are frequently used in the repair of  ceramic restora-
tions.17 Intraoral repair applications are a more practical 
application for clinical use due to their minimally invasive 
approach and lower cost. Although many products are avail-
able on the market as intraoral repair systems, the system 
that meets all expectations of  clinicians is not yet available. 
In the present study, a nanocomposite resin which is fre-
quently used in the repair of  CAD/CAM materials was 
used.

There are many tests that can be used to measure the 
bond strength, such as shear, micro shear, tensile, micro 
tensile bond strength and pull-out tests, but the most com-
monly used tests are micro shear and micro tensile bond 
strength tests. The advantage of  the micro-tensile bond 
strength	test	(μTBS)	is	that	a	small	amount	of 	material	can	
be used and even very small stress distributions can be 
investigated. The advantage of  the micro shear bond 
strength test is that it is easy to apply, but its reliability is 
debatable because the stress distribution in the bond area is 
not uniform.18,19	In	contrast,	the	μTBS	test	exhibits	a	more	
uniform stress distribution during loading, which leads to 
less failure rates and higher bonding values.19-21 For this rea-
son,	the	μTBS	test	was	applied	to	the	samples	in	the	present	
study and only the bars in the centers of  the samples were 
included in the study in order to make the data more reli-
able.

Restorations are exposed to different temperatures in 
oral cavity. Although the temperature of  the oral cavity is 
normally 35 - 37°C, these values vary due to food and hot 
or cold beverages.22-24 These temperature changes will cause 
mechanical stresses and cracking and their spreading in res-
in-containing materials, particularly due to differences in the 
thermal expansion of  the filler and resin matrix.3,25,26 As a 
result, this will cause aging and clinical failure in the restor-
ative material. In in vitro studies, thermal cycling has been 
performed to mimic intraoral temperature changes. The 
ceramic samples obtained in the present study were subject-
ed to thermal cycling twice, 5000 cycles before the repair 
systems were applied and 5000 cycles after being repaired 
with the composite resin (10000 cycles in total). Clinically, 
aging will directly affect the mechanical, chemical, and phys-
ical properties of  the material and therefore its repairabili-
ty.9,27 In the literature, the number of  cycles varies between 
studies, and 5000 cycles have been reported to correspond 
to a period of  6 months of  in vivo aging.28 While most stud-
ies perform 5000 or 10000 cycles, there are also studies with 
less number of  cycles.15,29 Blackburn et al.3 reported that 

thermal cycling at 5000 and 10000 cycles results in similar 
aging of  the samples. Looking at the studies in the literature 
on the effect of  thermal cycling application on the bond 
strength of  restorative materials, while the bonding values 
obtained in the studies differ due to the reasons such as the 
type of  restorative materials, the number of  thermal cycles, 
the surface treatment of  the samples, and the bond strength 
method applied, thermal cycling has generally been reported 
to reduce bond strength.6,30,31 Clinically, when considered in 
terms of  ideal bonding value, it has been reported that the 
bonding value should be at least 20 MPa depending on the 
composite resin used and the repair method.6,32 Looking at 
the results obtained in the present study, it was found that 
all the intraoral repair systems increased the bond strength 
significantly compared to the control group despite an aging 
procedure of  10000 cycles (1 year) (P < .05) (Fig. 2). In this 
case, first hypothesis was rejected. In all groups except the 
control	 group,	 the	minimum	μTBS	was	measured	 as	 21.00	
±	2.87	MPa	and	the	maximum	μTBS	was	measured	as	30.06	
± 4.54 MPa (Fig. 2).

Today, the adhesion principles are generally based on the 
combination of  physical and chemical bonding. In repair 
processes, the first stage is to prepare the surface to which 
the repair systems will be applied, followed by the applica-
tion of  agents to allow chemical bonding.33 In this respect, 
studies in the literature are mostly concerned with surface 
treatments but studies comparing commercial intraoral 
repair systems are limited.10-16 Phosphoric acid can be used 
at different concentrations in the surface roughening pro-
cess because of  its ease of  application, low cost and being 
more acceptable by the patients. There are studies in the lit-
erature reporting the positive effects of  the use of  phos-
phoric acid on bond strength.34-36 In the present study, in 
addition to intraoral repair system, phosphoric acid applica-
tion alone was also applied to the ceramic surfaces (Group 
2). Although not as much as the other groups, phosphoric 
acid group showed a significant increase in bond strength 
compared to the control group (P	<	.05)	(Fig.	2).	Subaşı	and	
Inan investigated the effect of  two repair systems using acid 
roughening on the ceramics, Clearfil Repair (40% phosphor-
ic acid) and Ultradent Repair (9% HF), and reported that 
HF acid was more successful in roughening.37 

In this study, the standardization of  the ceramic surfaces 
was initially performed using 600 grit silicon carbide (SiC) 
sandpaper, and no bur treatment was done. Erdemir et al.29 
reported that high roughness values were obtained with a 
diamond bur, but the application did not increase the bond 
strength. Researchers have reported that bur treatment 
results in roughening on a macro scale, micromechanical 
bonding is important for bond strength, and therefore the 
geometric character of  the roughening is more important. 

Duzyol et al.17 applied 5% HF acid, sanblasting, and 
CoJet systems after bur roughening of  different types of  
CAD/CAM ceramic surfaces, and then reported that these 
surface treatments did not increase the bond strength of  
feldspar and nanoceramics. Erdemir et al.29 have argued that 
HF acid and CoJet systems together provide the best bond-

J Adv Prosthodont 2020;12:131-9
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ing. Melo et al.38 and Frankenberger et al.39 reported that in 
the ceramic samples to which the CoJet system was applied, 
similar bond strengths with HF acid application were 
obtained. Contrary to these findings, Rüttermann et al.40 
found that the CoJet system provided better results on 
ceramic surfaces than HF acid. Rathke et al.41 found that 
silane application did not increase the bonding of  the com-
posite resin following CoJet application, but contrary to 
this, many studies have reported more successful results 
with silane application after CoJet application compared to 
phosphoric acid and adhesive application.36,42-44 As can be 
seen from these studies, the results vary. This is because the 
bond strength of  the composite resin to the ceramic materi-
al is affected by many factors such as the type of  composite 
resin used, the type of  ceramic, and the application method 
of  the repair system.15 In this study, bond strength of  the 
CoJet system was found to be significantly higher in all 
ceramics compared to the control group (P < .05) (Fig. 2). 
Despite the positive effects of  the Cojet system on bonding, 
there are disadvantages such as contamination of  the 
ceramic surface by sand particles, risk of  causing health 
problems, and additional cost of  the application device.33,45 
Furthermore, sandblasting can cause large volume losses on 
ceramic surfaces, which is why its use on materials such as 
feldspar ceramics is risky. 15 The repair systems in the mar-
ket are mainly based on the use of  silane to achieve chemi-
cal bonding to microretentive surfaces obtained by sand-
blasting or acid application.46 Silane acts as a chemical bond-
ing agent between organic and inorganic surfaces. Silane is a 
bifunctional monomer containing the methacrylate group 
that copolymerizes with the organic matrix of  the compos-
ite and the silanol group that reacts with the ceramic surfac-
es.33 However, it has been reported in the literature that the 
bonding effect of  silane cannot be optimal without pre-
treatment of  ceramic surfaces.15,47

All intraoral repair systems used in the present study 
were applied according to the manufacturer’s instructions. It 
was found that the bond strength for all repair systems was 
significantly higher than the control group (P < .05) (Fig. 2). 
In the SEM images, the surface properties of  the samples 
were found to vary according to the control groups (Fig. 1). 
According to the results of  the failure mode analysis, the 
highest rate of  adhesive failure was observed in the control 
groups (Fig. 3). However, Cimara System, Porcelain Repair, 
and Clearfil Repair systems showed significantly higher 
bond strength in all ceramics (P < .05) (Fig. 2). In these 
three systems, the rate of  mixed failure was found to be 
more than the rate of  adhesive failure (Fig. 3). In addition, 
the bond strength of  Z Prime Plus group in resin nanoc-
eramic blocks was similar to these systems (P > .05). These 
systems are based on acid application and silane use. There 
are similar studies in the literature on the positive effect of  
these systems on bond strength.15,33,42,48,49

In this study, when the success of  repair systems were 
compared in terms of  ceramic systems, lower bond strength 
values were generally obtained in feldspathic ceramics than 
in nano ceramics (P < .05) (Fig. 2). This may be due to the 

structural similarity of  used repair composite with the resin 
nanoceramics. In this case, second hypothesis was also 
rejected. Failure mode analysis results also support this view. 
The highest rate of  adhesive failure was seen in feldspar 
ceramic groups (Fig. 3). In addition, the surface properties 
of  the resin nano ceramics were similar in the SEM images 
(Fig. 1). 

Feldspathic ceramics have been strengthened with alu-
mina addition (50%) to their contents. However, it has been 
reported that such ceramics cannot be roughened by acid, 
and that achieving sufficient bonding with silane and adhe-
sives alone is questionable.33 Zaghloul et al.27 reported that 
for all repair systems except HF acid and silane application, 
the bonding rates obtained by repair of  CAD/CAM com-
posite blocks using composite resin were higher than those 
of  CAD/CAM ceramic blocks. This was based on the elas-
tic modulus difference between the two materials. This is 
because resiliency of  composite polymer material can with-
stand stress; whereas ceramic materials are prone to fracture 
even at lower values due to their fragile nature. The other 
reason why feldspar ceramics showed lower bonding values 
than resin nano ceramics in the present study may also be 
due to this fact.

CONCLUSION

Within the limitations of  this study, all repair systems used 
in the study exhibited clinically acceptable bond strength 
and can be recommended for clinical use. In addition, for all 
ceramics used in the study, Cimara System, Porcelain Repair, 
and Clearfil Repair showed significantly higher bond 
strength compared to other systems. The success of  CAD/
CAM blocks depends on the ceramic type. Resin nano 
ceramics are more successful in intraoral repair applications. 
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