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Objectives: To investigate the micro tensile bond strength (µTBS) of self-adhesive bulk-fill composite 
(Surefil One) to enamel and dentin bonded without bonding agent, with an additional phosphoric 
acid etch, and with the use of a bonding agent in etch and rinse mode. 

Methods: 90 sound extracted wisdom teeth were used in this study. Surefil One (Dentsply Sirona, 
Konstanz, Germany), Prime&Bond Universal (Dentsply Sirona, Konstanz, Germany) and Detrey 
Conditioner 36 Etch Gel (Dentsply Sirona, Konstanz, Germany) were tested. Teeth were divided in 
6 groups of 15 teeth, according to tooth substrate (enamel and dentin) and bonding protocols (no 
bonding agent, bonding with 36% phosphoric acid etch, bonding in etch and rinse mode using a 
universal adhesive). µTBS was tested using a universal testing machine and micromorphological 
observation of the interface was investigated using a magnifier. Data were analyzed using STATA 
version 15.0. Different bonding protocols were compared using appropriate statistical tests 
including ANOVA, Kruskal Wallis, Mann-Whitney, and Fisher’s exact tests (p < 0.05). 

Results: Surefil One bonded on enamel using etch and rinse mode with a universal adhesive 
yielded the highest µTBS values compared to control and with phosphoric acid etching. Additional 
phosphoric acid etching significantly increased µTBS on enamel. On dentin, etch and rinse mode 
also recorded the highest µTBS and there was a significant difference between control group and 
with additional phosphoric acid etching. Control groups showed the lowers µTBS at all experimental 
groups. 

Conclusions: Bonding Surefil One in etch and rinse mode with a universal adhesive is recommended 
on both enamel and dentin.
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ÉVALUATION DE L’EFFET DE 3 PROTOCOLES DE COLLAGE SUR LA 
RÉSISTANCE À LA MICRO-TRACTION D’UN COMPOSITE AUTO-
ADHÉSIF À L’ÉMAIL ET À LA DENTINE

Objectifs: Étudier la résistance à la microtraction (µTBS) d’un composite auto-adhésif de remplissage 
(Surefil One) sur l’émail et la dentine, collé sans agent de liaison, avec un mordançage à l’acide 
phosphorique et avec un agent de liaison en mode mordançage-rinçage. 

Méthodes: 90 dents de sagesse saines extraites ont été utilisées dans cette étude. Surefil One 
(Dentsply Sirona, Constance, Allemagne), Prime&Bond Universal (Dentsply Sirona, Constance, 
Allemagne) et Detrey Conditioner 36 Etch Gel (Dentsply Sirona, Constance, Allemagne) ont été testés. 
Les dents ont été divisées en 6 groupes de 15 dents, selon le substrat dentaire (émail et dentine) 
et les protocoles de liaison (sans agent de liaison, avec un mordançage à l’acide phosphorique 
à 36 %, avec un agent de liaison en mode mordançage-rinçage avec un adhésif universel). Le 
µTBS a été testé à l’aide d’une machine d’essai universelle et l’observation micromorphologique 
de l’interface a été réalisée à l’aide d’une loupe. Les données ont été analysées avec STATA version 
15.0. Différents protocoles de collage ont été comparés à l’aide de tests statistiques appropriés, 
notamment l’ANOVA, les tests de Kruskal Wallis, de Mann-Whitney et les tests exacts de Fisher (p 
< 0,05).

Résultats: Surefil One collé sur l’émail en mode mordançage-rinçage avec un adhésif universel 
a obtenu les valeurs de µTBS les plus élevées par rapport au groupe témoin et au mordançage à 
l’acide phosphorique. Un mordançage supplémentaire à l’acide phosphorique a significativement 
augmenté les valeurs de µTBS sur l’émail. Sur la dentine, le mode mordançage-rinçage a également 
enregistré les valeurs de µTBS les plus élevées, et une différence significative a été observée entre le 
groupe témoin et le groupe avec mordançage supplémentaire à l’acide phosphorique. Les groupes 
témoins ont présenté les valeurs de µTBS les plus faibles dans tous les groupes expérimentaux. 
Conclusions: Le collage de Surefil One en mode mordançage-rinçage avec un adhésif universel 
est recommandé sur l’émail et la dentine. 

Mots clés: Adhésion, Force de liaison par microtraction, Résine composite, Auto-adhésif.
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Introduction

Composite resins have under-
gone significant evolution since 
their introduction in dentistry. Mod-
ifications have been made to the 
matrix and fillers of composites with 
the aim of reducing polymerization 
shrinkage and enhancing wear re-
sistance. However, polymerization 
shrinkage remains a prominent con-
cern, leading to stress development 
between the tooth and the restora-
tion, resulting in adhesive interface 
failures and micro-gaps [1].

The clinical implications of such 
stresses are diverse, including hy-
persensitivity, secondary caries, 
pulpitis, and enamel microfractures. 
These consequences compromise 
the longevity of restorations. To 
mitigate shrinkage stress, it is rec-
ommended that composite resins 
be placed within the cavity using 
an oblique layer technique, with 
increments no thicker than 2mm. 
This approach minimizes the num-
ber of bonded walls, thus reducing 
the configuration factor (C-Factor) 
and overall polymerization contrac-
tion [2].

Despite its benefits, the incre-
mental insertion method has some 
drawbacks. These include the po-
tential for air bubble entrapment, 
bonding failures, contamination be-
tween composite increments, and 
extended clinical procedure time. 
In response, bulk-fill composite res-
ins have been introduced, enabling 
placement in increments of 4 to 
5mm thickness [3]. Numerous stud-
ies have demonstrated satisfactory 
outcomes for bulk-fill restorations in 

posterior teeth, comparable to con-
ventional composite resins [4–6]. 

Recently, self-adhesive bulk-fill 
composites have been developed, 
further simplifying the dental resto-
ration placement technique by elim-
inating the need to prepare dental 
tissues and apply an adhesive. Its 
mode of use offers impressive ad-
vantages, simplifying the surgical 
technique.

Nevertheless, specific criteria 
must be met for these composites to 
optimally suit the bulk-fill approach. 
Beyond extended polymerization 
depth and effective shrinkage man-
agement, the composite’s bonding 
strength is vital to ensure restoration 
durability and favorable clinical per-
formance. Limited literature exists to 
assess the chemical properties and 
clinical performance of this materi-
al. This study endeavors to bridge 
this gap by assessing the adhesive 
properties of self-adhesive bulk-fill 
composites through micro-tensile 
testing on enamel and dentin.

Additionally, we evaluated the ef-
fect of an additional selective etch-
ing of 30s on enamel and 15s on 
dentin using 36% orthophosphor-
ic acid on the bonding strength of 
these self-adhesive composites and 
the effect of applying a total etching 
bonding protocol on the bonding of 
this product.

The null hypothesis was that the 
micro tensile bond strength of the 
self-adhesive bulk fill composite 
(Surefil One) on enamel and dentin 
was not affected by an addition-
al etching using 36% phosphoric 
acid, or the application of a bonding 
agent.

Materials and Methods

The materials used in this study, 
manufacturer, composition and lot 
number are shown in table 1.

Ninety recently extracted, intact 
wisdom teeth (n = 90) were select-
ed for this study after the approval of 
the Ethical Committee of Saint-Jo-
seph University (Beirut, Lebanon; 
ref.USJ-2022-89). Teeth with caries, 
abrasions, erosions, abfractions, or 
dental restorations were excluded. 
After confirming crown and root 
integrity, teeth were cleaned and 
preserved in 0.1% thymol. Thymol 
was chosen as a storage material 
to prevent alterations of dentin and 
enamel [7, 8]. A graphing software 
program (SigmaPlot 14.0; Systat 
Software, Inc., Chicago, IL, USA) 
was used to calculate the sample 
size.

The teeth were individually fixed 
to a sectioning block using acrylic 
resin. Forty-five randomly selected 
teeth, destined for measuring the 
bonding strength on dentin, were 
cut with a diamond saw (Exact Tech-
nologies Inc., Kg of Norderstedt, 
Germany) mounted on a cutting de-
vice with distilled water irrigation, 
perpendicular to the major axis of 
the tooth, at mid-distance between 
the cemento-enamel junction and 
the highest cusp tip, in order to ex-
pose a flattened dentin surface of 
the crown. Then, the dentin surface 
was polished with a silicon carbide 
abrasive paper with water, grain size 
600 for 30s in order to create a uni-
form smear layer. 

Table 1. Materials used in the study, manufacturer, composition and lot number.

Material Manufacturer Composition Lot Number

Surefil One
Dentsply Sirona, 

Konstanz, Germany

Aluminium-phosphor-strontium-sodium-fluoro-silicate 
glass, water, highly dispersed silicon dioxide, acrylic 

acid, polycarboxylic acid (MOPOS), ytterbium fluoride, 
bifunctional acrylate (BADEP), self-cure initiator, iron 
oxide pigments, barium sulfate pigment, manganese 

pigment, camphorquinone, stabilizer

2104001027-
2105000785--
2104001003

Prime&Bond 
Universal

Dentsply Sirona, 
Konstanz, Germany

Bi- and multifunctional acrylate, Phosphoric acid modi-
fied acrylate resin, Initiator, Stabilizer, Isopropanol, Water.

2110001151



121

Restorative Dentistry / Dentisterie Restauratrice

The remaining forty-five teeth 
were designated for measuring the 
bonding strength on enamel. The 
buccal surface of the crown of the 
teeth was just polished with a silicon 
carbide abrasive paper, grain size 
600 for 30s in order to create a uni-
form surface on all specimens.

The teeth were divided into 6 
groups (15 teeth per group) ac-
cording to the bonding substrate 
(enamel, dentin) and the bonding 
protocol (No bonding agent, acid 
etching, etch and rinse) and each 
tooth was restored according to the 
corresponding bonding procedure, 
as shown in table 2.

The restored teeth were placed in 
distilled water at 37 degrees for 24 
hours, and subjected to 10,000 ther-
mal cycles between 5°C and 55°C 
using a thermocycler (THE-1100 
thermocycler, SD Mechatronik, Feld-
kirchen-Westerham, Deutschland), 
with 30 seconds of exposure in each 

bath and 10 seconds of transfer time 
between baths.

The evaluation of bonding 
strength in this study utilized the 
micro-tensile test, a widely accept-
ed method since its introduction by 
Sano in 1994. The micro-tensile test 
has become a standard technique 
for assessing adhesive systems due 
to its ability to provide precise dis-
crimination. This method, though 
strength-based, offers valuable in-
sights through morphological and 
spectroscopic analysis, significantly 
contributing to the advancement of 
adhesive technology [9]. 

Each tooth was mounted on a hard 
tissue microtome and serially cut at 
1mm intervals in the occlusal-gin-
gival direction for dentin bonding 
groups and vestibulo-lingual for 
enamel bonding groups. This action 
produces 1mm thick blocks. Each 
tooth was then turned 90° and the 
serial was repeated. Finally, sticks 

shapes are obtained from each 
tooth with composite resin in the up-
per part and dentin or enamel in the 
lower part. Three sticks with 4mm of 
healthy dentin or enamel were se-
lected from each tooth.

Each stick was then placed in a 
Universal testing machine YL-01 
(YLE GmbH Waldstraße 1/1a, 64732 
Bad König, Germany) using a Ger-
aldeli’s jig to measure the micro 
tensile strength at a speed of 1mm/
min. The fracture force was noted 
by software. The microtensile bond-
ing strength was calculated by the 
formula µTBS = F / S with µTBS 
= microtensile bonding strength 
(MPa), F = fracture force (N), and S 
= bonding surface (mm²).

Fractured beams were mounted 
on aluminum stubs and examined 
under a stereomicroscope (40× 
magnification, Stereo-zoom S8, 
Leica, Heidelberg, Germany). The 
fractures were classified according 
to the fractured structure: adhesive 
fracture between resin and dentin, 
cohesive fracture at the resin level, 
cohesive fracture at the dentin level.

Statistical Study
The micro tensile bond strength 

of the 90 teeth were analyzed us-
ing STATA version 15.0. Mean of 
the scores and standard deviations 
were calculated across the three 
groups of bonding protocol within 
each of the enamel and dentin cat-
egories and between the two. Nor-
mal distribution was first assessed 
among the different categories us-
ing Shapiro Wilk and Kolmogorov 
Smirnov tests. In the case of normal 
distribution, One-way ANOVA test 
was used to compare the means of 
the micro tensile bond strength fol-
lowed by multiple comparisons us-
ing the Bonferroni correction tests. 
In case of absence of normal distri-
bution, Kruskal Wallis test followed 
by Mann-Whitney one was used to 
evaluate the corresponding values. 
Lastly, Fisher’s exact test was used 
to assess the association between 
the type of fracture and the bonding 
protocol across dentin ad enamel 
categories. 

Figure 1. Photos showing the steps used to flatten the dentin.

Table 2. Specimens grouping, bonding substrate & protocol, and bonding pro-
cedure.

Group
Bonding Substrate 

and Protocol
Bonding Procedure

Group 1 Dentin (Control) Surefil One without bonding agent

Group 2 Dentin with acid etching
15s acid etching with 36% 

phosphoric acid + Surefil One

Group 3
Dentin in etch and rinse 

mode

15s acid etching with 36% 
phosphoric acid + universal 

adhesive + Surefil One

Group 4 Enamel (Control) Surefil One without bonding agent

Group 5 Enamel with acid etching
30s acid etching with 36% 

phosphoric acid + Surefil One

Group 6
Enamel in etch and rinse 

mode

30s acid etching with 36% 
phosphoric acid + universal 

adhesive + Surefil One
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Results

Results of Micro Tensile Bond 
Strength in enamel

According to the Kolmogor-
ov-Smirnov test, the micro-tensile 
bond strength data on enamel were 
not normally distributed (P < 0.05).

Regarding the effect of different 
bonding protocols on enamel mi-
cro-tensile bond strength, as shown 
in table 3, the highest micro-tensile 
bond strength values was recorded 
when in etch and rinse mode fol-
lowed by selective etch mode, while 
control group showed the lowest 
bond strength value with a statisti-
cally significant difference (P = 0.03) 
according to Kruskal Wallis Test.

Thus, Mann Whitney test was 
applied for pairwise comparisons 
and showed significant associations 
between the micro tensile bond 

strength and bonding protocols 
across the three groups (after ad-
justment of p-value, 0.01*3 = 0.03).

Results of Micro Tensile Bond 
Strength in dentin

According to the Kolmogor-
ov-Smirnov test, the micro-tensile 
bond strength data on dentin were 
normally distributed (P > 0.05).

As shown in table 4, µTBS to dentin 
recorded the highest micro-tensile 
bond strength values when bond-
ed in etch and rinse mode followed 
by selective etch mode, while con-
trol group showed the lowest bond 
strength value with a statistically 
significant difference (P = 0.001) ac-
cording to one-way ANOVA.

As shown in table 5, multiple 
comparisons using the Bonferroni 
correction tests conducted between 

the different bonding protocols re-
vealed the following findings: 
-  A statistical mean difference of 

the µTBS between control and 
selective etch; Selective etch pro-
tocol at fractured a strength of 
4.24 MPa higher than the control 
group (p-value < 0.001).

-  A statistical mean difference of 
the µTBS between control group 
and etch & Rinse; Etch & Rinse 
protocol fractured at a strength of 
10.47 MPa than the control group 
(p-value<0.001).

-  A statistical mean difference of 
the µTBS between etch and etch 
bond; Etch Bond protocol need-
ed higher µTBS of 6.22 MPa than 
the etch group.

Table 3. Medians of micro tensile bond strength across bonding protocols groups among enamel.

Bonding Protocol
Enamel P-value

Median (MPa) Interquartile Range

Control Group 7.33 (7.33; 8)

0.03*Selective Etch 14.33 (13.33; 17.33)

Etch & Rinse 19 (18; 20.33)

*Significant at p< 0.05.

Table 4. Mean micro tensile bond strength values of different bonding protocols, across dentin category.

Bonding Protocol
Dentin P-value

Median (MPa) CI (95%)

Control Group 7.17 (6.49; 7.86)

<0.001*Selective Etch 11.42 (10.76; 12.07)

Etch & Rinse 17.64 (16.44; 18.85)

*Significant at p<0.05.

Table 5. Mean micro tensile bond strength difference between bonding protocols, across dentin category.

Bonding Protocol
Dentin P-value

Mean Difference (MPa) CI

Control Group with Etched Group -4.24 (-5.70; -2.79)

<0.001*
Control Group with Etch and rinse 

Group
-10.47 (-11.92; -9)

Etched Group with Etch and Rinse 
Group

-6.22 (-7.68; -4.76)

*Significant at p<0.05.
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Micro-tensile bond strength of 
Dentin vs Enamel

As shown in table 6, significant 
differences of the µTBS medians 
were detected between dentin and 
enamel in the groups of etch and 
rinse and selective etch according to 
Mann Whitney test. Etch and rinse, 
and selective etch on enamel had 
higher µTBS than on dentin. There 
was no significant difference be-
tween the control groups of enamel 
and dentin.

Mode of Failures in Enamel
As shown in table 7, no significant 

association was found between the 
type of fracture and bonding pro-
tocol at the level of the enamel ac-
cording to Fisher Exact test (p-val-
ue>0.05).

Mode of Failures in Dentin
According to Fisher Exact test, 

a significant association between 
the type of fracture and the bond-
ing protocol was found (p-value = 
0.017) (table 8). The proportion of 
cohesive type of fracture is high-
er among the etch and rinse group 
compared to the other two bonding 
protocols. The proportion of cohe-
sive fracture type among the acid 
etched group is higher than the con-
trol group, and the proportion of ad-
hesive type of fracture is the highest 
across the control group. Etch and 
rinse protocol has the lowest pro-
portion of adhesive type of fracture.

Mann Whitney test showed a 
significant association between the 
type of fracture and bonding proto-
col between the control group and 
the etch and risne group (p-val-
ue adjusted =0.036). The Control 
group has a higher percentage of 
adhesive fractures, while the Etch 
& Rinse group has a higher percent-
age of cohesive fractures.

Discussion

The null hypothesis, that the micro 
tensile bond strength of the self-ad-
hesive bulk fill composite (Surefil 
One) on enamel and dentin was not 

affected by an additional etching us-
ing 36% phosphoric acid or the ap-
plication of a bonding agent was re-
jected. The results showed that the 
µTBS was significantly higher in the 
etch and rinse group in enamel (19 
MPa) and dentin (17.64 MPa), and 
an additional etching of enamel and 
dentin significantly increased bond 
strength compared to the control 
groups without adhesive system, 
which indicates that acid etching us-
ing 36% phosphoric acid and using 
an adhesive before the application 
of the self-adhesive bulk fill com-
posite would help improve the bond 
strength. 

Concerning fracture modes, there 
was a significant difference in frac-
ture mode between the three differ-

ent groups, both in enamel and den-
tin. The control groups had a higher 
percentage of adhesive fractures, 
indicating that the bonding interface 
was weakest, whereas the etch and 
rinse groups had a higher percent-
age of cohesive fractures, indicating 
a strong bonding interface. All of the 
cohesive fractures were in the com-
posite, with no cohesive fractures in 
the dentin or enamel, which can be 
explained by the composites’ poor 
mechanical properties.

Acid etching is a popular tech-
nique for roughening the enamel 
surface and enhancing the adhesive 
materials’ bond strength to enamel. 
The development of porosities in the 
enamel surface and the penetration 
of resin into the porosities are like-

Table 6. Mean micro tensile bond strength difference between bonding proto-
cols, across dentin category.

Bonding Protocol
Enamel Vs Dentin P-value

Mean Difference 
(MPa)

IQR

Control Group 7.33 vs 7.17
(7.33;8) vs 
(6.49;7.86)

0.37

Etched Group 14.33 vs 11.42
(13.33;17.33) vs 

(10.76;12.07)
<0.001*

Etch and Rinse 
Group

19 vs 17.64
(18;20.33) vs 
(16.44;18.85)

0.034*

*Significant at p<0.05.

Table 7. Proportions of type of fracture across bonding protocols groups among 
enamel category.

Type of Fracture
Bonding Protocol

P-value
Control Etched

Etch and 
rinse

Cohesive (in composite) 8.9% 11.1% 9.1%
0.928

Adhesive 91.1% 88.9% 90.9%

*Significant at p<0.05.

Table 8. Proportions of type of fracture across bonding protocols groups among 
enamel category.

Type of Fracture
Bonding Protocol

P-value
Control Etched

Etch and 
rinse

Cohesive (in composite) 11.1% 29.5% 35.5%
0.017*

Adhesive 88.9% 70.4% 64.5%

*Significant at p<0.05.
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ly the causes of the total etch and 
the selective etch groups’ noticea-
bly higher bond strength compared 
to the control group which didn’t 
undergo acid etching. According 
to the literature, when enamel is 
acid-etched, the enamel rods are 
selectively dissolved, resulting in 
macro- and micro-porosities that 
can be easily penetrated by capillary 
attraction and even common hydro-
phobic bonding agents [10, 11]. Af-
ter polymerization, the acid-etched 
enamel surface’s micromechanical 
interlocking of tiny resin tags still of-
fers the strongest bond possible to 
the dental substrate [12]. 

However, there are some issues 
related to the use of self-etch ad-
hesives on enamel [13]. The bond 
strength and durability may be ad-
versely affected by the enamel’s 
superficial etching pattern and a 
decrease in micromechanical reten-
tion [14]. Furthermore, it is unknown 
if self-etch adhesives with moderate 
pH levels applied to enamel will be 
able to offer the same level of me-
chanical and chemical resistance as 
etch and rinse adhesives in an oral 
environment [15].

According to van Landuyt et al.’s 
research, which is consistent with 
our own, acid etching of the enam-
el’s surface significantly boosts the 
bond strength [16]. Therefore, it 
should be realized that, while elimi-
nating the etch and rinse steps from 
the adhesive application process 
simplifies the process and improves 
the bonding process, it does not al-
ways translate into a higher clinical 
success rate.

Because of the composition of 
dentin, adhesion to dentin is more 
difficult than adhesion to enamel, 
making the etch-and-rinse tech-
nique a very sensitive one [17, 18]. 
Acid-etching encourages dentin 
demineralization over a depth of 3-5 
µm, exposing a collagen fibril scaf-
fold that is almost entirely depleted 
of hydroxyapatite [19]. In the bond-
ing step, a solvent-free adhesive res-
in is applied to the prepared surface, 
allowing hydrophobic monomers to 
enter both the dentin tubules and the 

interfibrillar spaces of the collagen 
network. When these monomers 
are infiltrated, they are polymerized 
there, creating a hybrid layer that, 
along with the presence of resin 
tags inside the dentin tubules, gives 
the composite restoration microme-
chanical retention [20, 21].

The self-adhesive composite’s 
ability to bond to enamel and dentin 
was greatly enhanced by pre-etch-
ing. This was anticipated when 
bonding to enamel because phos-
phoric acid significantly increases 
enamel’s surface energy and there-
by offers significantly greater mi-
cro-retention. A self-adhesive luting 
composite was previously found to 
bond to enamel with a similar im-
proved bonding effectiveness af-
ter phosphoric-acid etching [22]. 
However, it was not anticipated that 
pre-etching dentin with phosphoric 
acid would improve Surefil One’s 
bonding efficiency because earlier 
bond-strength tests had shown the 
opposite, and thus detrimental ef-
fect [22]. In De Munck’s study, TEM 
revealed that phosphoric acid clear-
ly exposed collagen up to a few mi-
crometers’ depth. The relatively vis-
cous self-adhesive composite was 
unable to adequately hybridize the 
collagen mesh, resulting in a sig-
nificant reduction in bonding effec-
tiveness [22]. In our study, we found 
that pre-etching dentin increased 
bond strength.

Similar to our study, Poitevin et 
al. compared the effectiveness of 
self-adhesive flowable composites 
to enamel and dentin using various 
bonding protocols. They discovered 
that the µTBS of self-adhesive com-
posite (SAC) alone to dentin was 
significantly lower than that of the 
combination of a self-etch adhesive 
with SAC, and that the highest value 
was obtained using a combination 
of etch and rinse adhesive with SAC 
[23]. These results are consistent 
with our findings. 

Fu et al. compared the µTBS val-
ues after applying to the dentin a 
SAC without adhesive and two tra-
ditional resin composites with two 
different SE adhesive systems. SE 

adhesives and conventional resin 
composites had higher µTBS values 
than SACs without an adhesive, and 
the difference was statistically sig-
nificant [24]. Similar to the findings 
of this study, our study found that 
using SACs with adhesive systems 
resulted in higher µTBS values than 
non-adhesive uses. 

A study conducted by Cengiz et 
al. evaluated the µTBS of two differ-
ent self-adhesive flowable compos-
ite resins using different universal 
adhesives and bonding protocols. It 
was found that the use of self-adhe-
sive composites with universal ad-
hesive systems increased the µTBS 
values [25].

In contrast with our study, Pouy-
anfar et al. did not find any statistical 
difference in the µTBS when using 
a universal adhesive with or without 
acid pre-etching on enamel. They 
also found that the µTBS of univer-
sal adhesive is as high as that of 
2-steps etch and rinse and 2 steps 
self-etch bonding agents [15].

Sadeghyar et al. compared the 
bond strength of 4 different self-ad-
hesive restorative materials with 
and without pre-treatment of den-
tin. One of the materials was Surefil 
One. They found that pretreatment 
of dentin significantly increased 
bond strength [26].

Marigano et al. analysed the cy-
tocompatibility of Surefil One with 
respect to the release of monomers 
from the material. They found that 
the toxic effect induced by the ma-
terial was insignificant and that the 
material have good cytocompatibil-
ity consistent with the non-determi-
nability of the monomers released 
after polymerization [27].

In a recent study, the flexural 
strength of Surefil One was com-
pared between a light-curing pro-
tocol and a self-curing protocol. It 
was found that using a light-curing 
protocol for Surefil one yielded the 
highest flexural strength. It was also 
found that shear bond strength of 
Surefil One significantly increased 
when a universal adhesive was used 
before applying the self-adhesive 
composite [28].
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Alzahrani et al. compared the bi-
axial flexural strength (BFS) of Sure-
fil One and 3 other materials before 
and after storage in water and eth-
anol. They found that Surefil One 
showed the lowest BFS values and 
that it wasn’t recommended to use 
in stress bearing areas [29].

The reliability of the research 
findings is negatively impacted in 
in-vitro studies using composite 
resins and adhesive systems when 
intra-oral conditions cannot be ac-
curately reflected in the studies [30]. 
As a result, a variety of aging tech-
niques, including thermal cycling 
application, are used in numerous 
studies [31, 32]. According to re-
ports, 1 years’ worth of a natural 
cycle was represented in the studies 
by applying thermal cycling 10.000 
times between 5 and 55C [33]. In 
our study, we used thermal cycling 
to treat all of the samples at a rate 
of 10.000, with dipping times of 30s 
and transfer times of 10s between 
containers, at temperatures ranging 
from 5 to 55C.

The µTBS test was used in the 
current study to assess the bond’s 
strength. When compared to tra-
ditional tensile or shear loads, the 
application of micro tensile load 
leads to better stress distribution 
at the adhesive interface and pro-
duces more accurate results with 

less diversity. The smaller interface 
area, which was 1 mm in our study, 
allows for better stress distribution 
during this test. 

However, because many fac-
tors, including masticatory loads, 
pH changes, and thermal changes 
are present in the oral environment 
and affect the bond strength of ad-
hesives to tooth structure [34], the 
bond strength tests are only suitable 
for ranking adhesives. Therefore, 
the performance of adhesives in a 
clinical setting cannot be accurate-
ly predicted by the results of in vit-
ro tests for bond strength. Another 
limitation of this study is that only 
three specimens were taken from 
each tooth. Knowing that bonding 
strength is hugely affected by the 
different types and location of den-
tin, this may influence the values of 
the µTBS obtained during testing.

Conclusion

Self-adhesive composites are clin-
ically appealing because they sim-
plify the way teeth can be restored 
adhesively and thus minimally in-
vasively. This in vitro bond-strength 
study revealed that an additional 
etching before the application of a 
self-adhesive composite would im-
prove the bond strength, and that 
optimal bond strength is obtained 

when the self-adhesive composite 
is used in combination with 2 steps 
etch and rinse adhesive system. As 
a result, routine clinical application 
of SACs should be approached with 
caution, especially if no macro-re-
tention is provided.
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